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preface 

his tenth edition of Introduction to Research in Edu

cation continues our commitment to providing a 
comprehensive, reader-friendly introduction to the 

concepts, principles, and methodologies used in educa
tional research. As in previous editions, our goal is to pro
vide students with the knowledge and skills needed to be 
intelligent consumers of research as well as to plan and 
conduct quality research studies on their own. This book 
is written primarily for beginning graduate students in 
education, but it is also appropriate for students in other 
social sciences. 

Text Organization 
The organization of this book was updated for this edi
tion into four parts: 

1. Part 1: The first four chapters focus on an intro
duction to the nature of research in education, the 
research problem, the review of relevant literature, 
and planning for ethical research. 

2. Part 2: Chapters 5 through 14 focus on quanti
tative research and deal with the measurement 
tools used in gathering quantitative data, issues 
of reliability and validity in quantitative research, 
quantitative research designs, the statistical 
procedures used in the analysis of quantitative 
data, and interpreting and reporting quantitative 
research. 

3. Part 3: Chapters 15 through 19 focus on qualitative 
research and examine how it differs from quantita
tive research; types of qualitative approaches; data 
gathering in qualitative studies; issues of rigor and 
particular ethical challenges in qualitative inquiry; 
and analyzing, reporting, and critiquing qualitative 
research. 

4. Part 4: The final two chapters, Chapters 20 and 
21, introduce action research and mixed methods 
research, both of which combine both qualitative 
and quantitative elements . 

•• 
XII 

Changes in This Edition 
For the tenth edition, we have retained features previously 
designed to enhance students' understanding. 

• "Think About It" boxes conclude major discussions 
in chapters and prompt students to apply and think 
critically about material covered in a previous sec
tion. These exercises can be used as concept checks 
for students. 

• The "Research in the Public Eye" box in each chap
ter presents examples of research that appeared in 
popular publications. Students are asked questions 
that require them to critique various methodologies 
employed, interpret findings, and evaluate the con
clusions reached. 

• End-of-chapter exercises expose students to intrigu
ing research problems and help develop critical 
thinking. 

In addition to these features, chapters and references 
have been updated, and the information on qualitative 
research has been expanded. Significant reorganization 
also occurred, including combining Chapters 1 and 2 

in the previous edition into streamlined coverage of the 
nature of research in education. Chapters 3 and 5 in the 
previous edition are now combined into one chapter, 
Chapter 2, on the research problem. Information on qual
itative data-collection tools, previously in Chapter 15, 
is now in a standalone chapter, Chapter 17. Similarly, in
formation on rigor in qualitative research, previously in 
Chapter 17, now is in its own chapter, Chapter 18. Ap
pendices A and B, cover guidelines for writing quantita
tive and qualitative research proposals, respectively. 

Accompanying Teaching 
and learning Resources 
This tenth edition of Introduction to Research in Education 

is accompanied by an extensive package of instructor and 
student resources. 
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MindTapTM: The Personal Learning 
Experience 
MindTap for Ary/Jacobs/Sorensen Irvine/Walker, Intro
duction to Research in Education, lOe represents a new ap
proach to teaching and learning. A highly personalized, 
fully customizable learning platform with an integrated 
eportfolio, MindTap helps students to elevate thinking by 
guiding them to: 

• Know, remember, and understand concepts critical 
to becoming a great teacher; 

• Apply concepts, create curriculum and tools, and 
demonstrate performance and competency in key 
areas in the course, including national and state edu
cation standards; 

• Prepare artifacts for the portfolio and eventual state 
licensure, to launch a successful teaching career; and 

• Develop the habits to become a reflective 
practitioner. 

As students move through each chapter's Learning Path, 
they engage in a scaffolded learning experience, designed 
to move them up Bloom's Taxonomy, from lower- to 
higher-order thinking skills. The Learning Path enables 
preservice students to develop these skills and gain 
confidence by: 

• Checking their comprehension and understanding 
through Did You Get It? assessments, with var-
ied question types that are autograded for instant 
feedback; 

• Developing their critical thinking skills by having 
them read a journal article and then write an essay 
in response to a question about the article; 

• Applying concepts through mini-case scenarios
students analyze typical research situations, and 
then create a reasoned response to the issue( s) 
presented in the scenario; and 

• Reflecting on and justifying the choices they made 
within the teaching scenario problem. 

MindTap Moves 
Students Up 
Bloom's Revised 
Taxonomy 

Create 

Evaluate 

Analyze 

Apply 

Understand 

Remember & Know 

Anderson, L. W., & Krathwohl, D. (Eds.). (2001). A taxonomy for learning, 
teaching, and assessing: A revision of Bloom's taxonomy of 

educational objectives. New York: Longman. 

MindTap helps instructors facilitate better outcomes by 
evaluating how future teachers plan and teach lessons in 
ways that make content dear and help diverse students learn, 
assessing the effectiveness of their teaching practice, and ad
justing teaching as needed. MindTap enables instructors to 
facilitate better outcomes by making grades visible in real 
time through the Student Progress App so students and in
structors always have access to current standings in the class. 

MindTap for Introduction to Research in Education, lOe 
helps instructors easily set their course since it integrates 
into the existing Learning Management System and saves 
instructors time by allowing them to fully customize 
any aspect of the learning path. Instructors can change 
the order of the student learning activities, hide activities 
they don't want for the course, and-most importantly
create custom assessments and add any content they do 
want (e.g., YouTube videos, Google docs). Learn more at 
www.cengage.comjmindtap. 

Instructor's Manual 
An online Instructor's Manual accompanies this book. 
It contains information to assist you in designing the 

• •• 
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course, including sample syllabi, discussion questions, 
teaching and learning activities, learning objectives, chap
ter outlines, and key terms. 

Test Bank 
For assessment support, the Test Bank includes multi
ple-choice and short-answer questions for each chapter. 

PowerPoint Lecture Slides 
These vibrant Microsoft Power Point lecture slides for each 
chapter assist you with your lecture by providing concept 
coverage using images, figures, and tables directly from 
the textbook. 

Cog nero 
Cengage Learning Testing Powered by Cognero is a flexible 
online system that allows you to author, edit, and manage 
test-bank content from multiple Cengage Learning solu
tions; create multiple test versions in an instant; and deliver 
tests from your LMS, your classroom, or wherever you want. 
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The Nature 
of Research 
I 

I I n Education 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

1-1 List five major sources of knowledge that 
people use. 

1-2 List the steps in the scientific method. 

1-3 List some of the attitudes and assumptions 
characteristic of researchers. 

1-4 Understand the history of educational research. 

1-5 Define evidence-based research and discuss its 
contribution to the improvement of educational 
practice. 

1-6 Know the limitations involved in conducting 
educational research as compared with 
research in the natural sciences. 

1-7 Define common terms such as construct, 
variables, and constants that make up the 
language of research. 

1-8 Distinguish between quantitative and qualitative 
methodologies in educational research, 
define mixed methods research, and classify 
educational research according to purpose 

\ 

Q) 
I I 
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() 

Real science is not about certainty 

but about uncertainty. 

s educators, we must continuously make 

decisions about the teaching-learning sit

uation and the effectiveness of practices we fol

low. These decisions affect people and must be 

based on the best available information. In this 

chapter, we will first look at the various sources 

of knowledge that have been used throughout 

history. 

~ 

~ as basic, applied, and action. 
0 

(/.) 

Q.) 
t:: 
Q.) 
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2 PART ONE INTRODUCTION TO RESEARCH 

1-1 Sources of Knowledge 

deductive reasoning 
A thinking process in which 

one proceeds from general to 
specific knowledge through 

logical argument. 

inductive reasoning 
Reaching a conclusion by 

generalizing from examples of 
the whole class or category. 

scientific approach A way 
of seeking knowledge that 

involves both inductive and 
deductive reasoning to develop 

hypotheses that are then 
subjected to rigorous and 

objective testing. 

theory A set of interrelated 
propositions or hypotheses 

that presents an explanation 
of some phenomenon. 

hypothesis A tentative propo
sition suggested as a solution 

to a problem; a statement of 
the researcher's expectations 
about the relationship among 

the variables of a study. 

How do educators know? How do they acquire reliable information needed to make 
valid professional decisions about the teaching-learning situation and the effective
ness of practices they follow? Throughout history, people have used various sources 
of knowledge. They learned through personal experience or through observation of others' 
experiences. People gained information in the form of stories about people and events. But 
it's difficult or often impossible to learn what we need by personal experience. In this 
case, people often tum to an authority; that is, they seek knowledge from someone who 
is recognized as having expertise in a particular field. A classroom teacher might tum 
to another teacher who has been successful using a particular teaching method. This 
source can be effective, but often experts give answers that represent opinion and not 
fact or the answer does not fit the particular situation. Closely related to authority is tra
dition (or custom). When faced with a problem, we ask "How has this been done in the 
past?" One may learn something from these sources, although it might not be reliable 
or adequate for making a decision in a new or somewhat different situation. 

1-1 a Deductive Reasoning 
The ancient Greek philosophers made perhaps the first significant contribution to the 
development of a systematic approach for gaining knowledge. Aristotle introduced the 
use of deductive reasoning, which is a thinking process in which one proceeds from 
general to specific knowledge through logical argument. 

A major type of deductive reasoning is the syllogism. A syllogism consists of a ma
jor premise and a minor premise followed by a conclusion. For example, "All men are 
mortal" (major premise); "The king is a man" (minor premise); "Therefore, the king is 
mortal" (conclusion). In deductive reasoning, if the premises are true, the conclusion 
is necessarily true. 

Deductive reasoning has its limitations. To arrive at true conclusions, one must be
gin with true premises. Because it is difficult to establish the universal truth of many 
statements dealing with phenomena of interest, deductive reasoning is not sufficient as 
a source of new knowledge. For example, in the Middle Ages, people substituted dogma 
for true premises. Thus, they reached invalid conclusions. Francis Bacon (1561-1626) 
was the first to call for a new approach to knowing. 

1-1 b Inductive Reasoning 
Bacon believed that investigators should not accept premises handed down by the 
Church Fathers as absolute truth. Rather, investigators should establish conclusions 
based on facts gathered through direct observation. In Bacon's system, an investigator 
made observations on particular events in a class or category, and then made inferences 
about the whole class or category on the basis of the observations. 

This approach is called inductive reasoning. It is the reverse of deductive reasoning. 
Exclusive use of induction resulted in the accumulation of isolated facts and infor
mation that made little contribution to the advancement of knowledge. In the 19th 
century, scholars began to integrate the most important aspects of the inductive and 
deductive methods into a new technique, namely the inductive-deductive method, or 
the scientific approach. 

Charles Darwin (1809-1882) is generally recognized as the first to apply this 
method in the pursuit of knowledge in developing his theory of evolution. His 
procedure, involving only induction, was not very productive until he thought to 
add a hypothesis to explain the facts that he had gathered through observation. 
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scientific method A way of 
seeking knowledge that uses 
both inductive and deductive 
reasoning to develop hypoth-

eses that are then subjected to 
objective testing. 

CHAPTER 1 THE NATURE OF RESEARCH IN EDUCATION 3 

He then proceeded to test the hypothesis by making deductions from it and gathering 
additional data to determine whether these data would support the hypothesis. 
This method was endorsed by John Dewey ( 19 3 8) and became known as the 
scientific method. 

1-2 The Scientific Method 

hypothesis testing Collection 
of observations to determine 
whether these observations 
confirm or fail to confirm a 
hypothesized relationship. 

The scientific method is a method of acquiring knowledge in which researchers move in
ductively from their observations to hypotheses and then deductively from the hypothe
ses to the logical implications of the hypotheses. That is, they deduce the consequences 
that would follow if the hypothesis is valid. If the deduced implications are compatible 
with the organized body of knowledge, researchers test them by gathering more empiri
cal data. Based on the evidence they find, they accept or reject the hypothesis. 

1-2a An Example of the Scientific Method 
Following is a brief example of a study that used the scientific approach (Retelsdorf, 
Schwartz, & Asbrock, 2015): 

According to expectancy-value theory, the gender stereotypes of significant others such as 
parents, peers, or teachers affect students' competence beliefs, values, and achievement
related behavior. Stereotypical gender beliefs about reading favor girls. The aim of this 
study was to investigate whether teachers' gender stereotypes in relation to reading
their belief that girls outperform boys-have a negative effect on the reading self-concept 
of boys but not girls. The hypothesis was that teachers' gender stereotypes about reading 
would have a negative relationship with boys' reading self-concepts. The sample con
sisted of 54 teachers and 1,358 students. 

A longitudinal study involving data collection at two points in time, toward the begin
ning of Grade 5 (T1) and in the second half of Grade 6 (T2 ), was conducted. Researchers 
controlled for T1 reading self-concept, reading achievement, and school track Analysis 
of the data showed a negative relationship between teachers' gender stereotypes at T1 
and boys' self-concepts at T2, as the hypothesis predicted. There was not a significant 
relationship for girls. They concluded that the results provided empirical support for 
the idea that gender differences in reading self-concept may be due to the stereotypical 
beliefs of teachers as significant others. 

1-2b Steps in the Scientific Method 
The example presented in Section 1-2a illustrates the steps followed in the scientific 
method: 

1. Identification of the problem. The problem may involve a question about something, 
a discrepancy in findings, or a gap in knowledge. 

2. Statement of the problem. The investigator clarifies and states more precisely the na
ture and scope of the problem. 

3. Formulation of hypotheses. The investigator formulates hypotheses about possible 
solutions of the problem. The hypothesis is really a prediction about the results of 
the observations. A review of related research helps one to formulate the hypothesis. 

4. Prediction of consequences. The investigator next predicts the consequences of each 
hypothesis; that is, what should result if the data support the hypothesis. 

5. Testing of hypotheses. The researcher gathers objective data to evaluate the adequacy of 
each hypothesis in hypothesis testing. If the data support the hypothesis, it is accepted 
as a reasonable explanation. If the data do not support the hypothesis, it is rejected. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



4 PART ONE INTRODUCTION TO RESEARCH 

1-3 Assumptions and Attitudes of Researchers 

universal determinism The 
belief that all natural phenom

ena have antecedent factors. 

In addition to the steps researchers follow as they seek reliable knowledge, there are 
certain attitudes and assumptions characteristic of one conducting research. 

1-3a Assumptions 
Two fundamental assumptions researchers make are the following: 

1. Researchers assume that the events they investigate are lawful or ordered, not capricious. 
Science is based on the assumption of universal determinism, the belief that all natu
ral phenomena have antecedent factors. Scientists do not look to supernatural expla
nations of events but depend on the observation of nature itself to provide answers. 

2. Researchers assume that reliable knowledge can derive only from empirical evidence. This 
assumption that knowledge is based on observation is referred to as empiricism. 

Thus, it follows that only phenomena that are subject to observation lie within the 
realm of systematic investigation. 

1-3b Attitudes 
Researchers exhibit certain characteristic attitudes as they pursue their work: 

1. Researchers are essentially doubters and are skeptical of research findings until they can 
be verified by further investigation by themselves or others. Verification occurs when 
repeated observations yield the same or similar results. Thus, the researcher makes 
the research design, measurements, and conclusions known so that others may 
replicate the study and verify, or fail to verify, the findings. 

2. Researchers are objective and impartial. They take care to observe and collect data in 
such a way that their personal biases do not influence their observations, and they 
accept the findings even when the findings are contrary to their own opinions. It has 
happened, however, that some researchers, being human, have reported only find
ings that agreed with their contention or have even fabricated data to support their 
belief. A few years ago, a respected British medical journal published a paper by a 
physician, A. Wakefield, that reported finding a link between standard vaccines and 
autism in children (Wakefield et al., 1998). A decade of research by other scientists 
found several examples of questionable and unethical procedures in the study. 
They concluded that Wakefield's data did not support a link between vaccines and 
autism. Without verification by other investigators the journal officially retracted 
the paper (Wallis, 2010). 

3. Researchers deal with facts, not values. They do not indicate the potential moral impli
cations of their findings. They provide the data concerning the relationship among 
events, but one must go beyond the study to make a decision about whether a 
certain consequence is desirable. 

1-4 Educational Research 
When the scientific method is applied to the investigation of educational questions, it 
is called educational research. Educational research asks a question, formulates a hy
pothesis, gathers appropriate data, analyzes the data, and reaches a conclusion about 
the original question. Educational research is the process whereby we acquire depend
able and useful information about the educative process. Figure 1.1 shows the steps in 
the research process. 
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documentary analysis The 
systematic examination of 
documents to investigate 
specific topics or themes. 

Report the 
findings 

Interpret 
the data 

CHAPTER 1 THE NATURE O F RESEARCH IN EDUCATION 5 

Select the problem 1-----

Analyze the 
data ~+--------l 

Collect the 
data 

Figure 1.1 Stages in the Research Process 

Review the 
literature 

Design the 
study 

1-4a A Brief History of Educational Research 
The acceptance of the scientific method in education lagged far behind its acceptance 
in the physical sciences. In 1897, J. M. Rice, a pioneer in educational research, asked 
the educators attending the annual meeting of the National Education Association's 
Department of Superintendence if it would be possible to determine whether students 
who are given 40 minutes of spelling each day learn more than students given 10 min
utes each day. Rice (1912) reported: 

To my great surprise, the question threw consternation into the camp. The first to re
spond was a very popular professor engaged in training teachers in the West. He said, in 
effect, that the question was one which could never be answered; and he gave me a rather 
severe drubbing for taking up the time of such an important body of educators in asking 
them silly questions. (17- 18) 

Rice did, in fact, collect empirical data on his question and found that the differ
ences in achievement between those spending 10 minutes a day and those spending 
40 minutes a day were negligible. He also pointed out that many words children were 
required to learn had little practical value. His work led other investigators, such as 
Edward L. Thorndike, to use documentary analysis to determine the frequency of use 
of words in the English language. Their work, in tum, led to improvements in language 
arts texts and curricula. 

Educational research had its origins in the early 20th century when the eminent 
American philosopher, John Dewey, recommended it as the best way to obtain ob
jective and reliable answers to educational questions. Educational research has grown 
tremendously in recent decades partly due to the development of new technology and 
advanced statistical tests that facilitate the handling and analysis of large amounts of 
data. Two major issues in the 21st century have influenced the growth of educational re
search and the way it is conducted. The first is the federal No Child Left Behind (NCLB) 
legislation of 2001, which requires schools and districts that do not make adequate 
progress toward certain goals to implement programs and interventions that research 
indicates are effective in raising achievement. The federal government will provide 
money for the programs but only if the interventions are consistent with "scientifically 
based research." This research is also called evidence-based research. 

The second factor influencing educational research is standards-based reform, which 
aims to provide accurate information about national content standards for math, 
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6 PART ONE INTRODUCTION TO RESEARCH 

science, and other subject areas. Supporters of standards say that they improve student 
achievement, indicate the degree of student progress toward expectations, and equalize 
student opportunities. 

For example, research reported in Fall 2016 investigated students' performance on 
the National Assessment of Educational Progress ( NAEP) science test, which measures 
students' knowledge in the areas of physical science, life science, earth, and space sci
ence in Grades 4, 8, and 12. Results showed that the average scores for students in both 
fourth and eighth grades went up from 2009 to 2015. The average scores for high school 
seniors have remained flat since 2009. The gap between the performance of African 
American students and their white peers decreased at the fourth- and eighth-grade lev
els but not at the high school level. At the fourth-grade level, there were no significant 
differences between the average scores of girls and boys. In eighth grade, boys scored 
an average of 3 points higher than girls. There were no significant differences at the 
twelfth-grade level. The findings of this type of research are useful to educational prac
titioners and policymakers. They can see where achievement scores have improved and 
where additional emphasis needs to be placed. 

Two other developments in 2002 had an influence on educational research. The presi
dent signed the Education Scientific Reform Act, which led to the development of the In
stitute of Education Sciences (IES) whose purpose is to provide reliable knowledge about 
education at all levels from early childhood through postsecondary to parents, educators, 
researchers, policymakers, and the general public. Also, in 2002 the National Research 
Council published Scientific Research in Education, which provides a list of principles to 
guide educational research and for judging the quality of empirical studies. 

The emphasis is now on the importance of evidence-based research to provide reli
able knowledge about education. 

1-5 Evidence-Based Research 
One conducts a research study by following a sequence of steps. A researcher in need of 
knowledge in a particular area states a specific question that can be investigated empir
ically. Next, the researcher selects the method appropriate for gathering the necessary 
data. The data are then analyzed and interpreted. The researcher draws conclusions that 
provide an answer to the research question. 

1-5a Steps in Evidence-Based Research 
The steps in evidence-based research are: 

1. Select a significant question that can be investigated empirically. An empirical 
question is one that can be answered by evidence gathered through systematic 
research. 

2. Review the literature to gain more insight into the question and to determine what 
has already been reported on the question. 

3. Choose a research method that is appropriate for gathering the data. 

4. Analyze the data. 

5. Interpret the findings, and state the conclusions. 

6. Report the results. 

It is probably rare for researchers to follow precisely the sequence we have described 
in the preceding discussion. These activities often overlap, and researchers move back 
and forth from one stage to another. Each of these steps is discussed at length in later 
chapters of this text. 
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1-6 Difficulties Encountered in Conducting Scientific 
Research in Education and Other Social Sciences 

Difficulties encountered in educational research include the complexity of subject mat
ter, difficulties in observation and replication, interaction of observer and subjects, dif
ficulties in control, and measurement problems. 

1-6a Complexity of Subject Matter 
Research in education and the social sciences differs from research in the natural sciences. 
Several limitations hinder the application of the scientific method in the social sciences. A 
major obstacle is the complexity of the subject matter. Educational researchers don't study 
physical or inert objects but rather human beings engaged in complex behavior. We study 
their behavior as individuals with different characteristics and personalities and also their 
behavior as members of groups. A group of first-graders in one situation will not behave like 
first -graders in another situation. It can be risky to make generalizations from one study to an
other because the data gathered from one group might not have validity for a different group. 

1-6b Difficulties in Observation 
Observation in the social sciences is often less objective because it requires interpreta
tion on the part of observers. People's motives, values, and attitudes are not open to 
inspection; observers must make subjective interpretations when they decide that the 
behavior observed indicates a particular motive or attitude. 

1-6c Difficulties in Replication 
A chemist can observe the reaction between two chemicals in a test tube and the findings re
ported to others who can easily replicate the observation. Replication is much more difficult 
to achieve in education and other social sciences. An American educator cannot reproduce 
the conditions of a French educator's experimental teaching method with the same preci
sion as an American chemist could replicate a French chemist's experiment. Social phenom
ena are singular events and cannot be totally repeated for purposes of observations. 

1-6d Interaction of Observer and Subjects 
Another problem is that mere observation of social phenomena may produce changes that 
might not have occurred otherwise. Researchers may think that X is causing Y, when in fact 
their observation of X may causeY. For example, you may remember from Psychology 101 
the well-known Hawthorne experiments in which changes in worker productivity resulted 
not from the varying working conditions under investigation but from the mere fact that 
the workers knew they had been singled out for observation. One must always consider that 
the presence of researchers as observers may change the behavior of your human subjects. 

1-6e Difficulties in Control 
The range of possibilities for controlled experiments on human subjects is much more lim
ited than in investigations in the natural sciences. Educational researchers must deal with 
many variables simultaneously and must work under less precise conditions. They try to 
identify and control as many variables as possible, but it's sometimes very difficult. Without 
control it's impossible to evaluate unambiguously the effects of an experimental treatment. 

1-6f Measurement Problems 
Measurement of the variables is very important in a research study. The tools for mea
surement in the social sciences are much less perfect and precise than the tools used in 
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8 PART ONE INTRODUCTION TO RESEARCH 

chemistry or physics. In the social sciences we measure only those variables that are pres
ent at the time of measurement; factors that have influenced human behavior in the past 
are not measurable in the present. Because of the problems listed earlier, it is difficult to 
make broad generalizations from a study. Fortunately, we can conduct several studies in 

a particular area before making generalizations. If the studies consistently confirm the 
initial findings, then researchers can be more confident in reporting their generalizations. 

1-6g Ethical and Legal Considerations 
Because educational research involves mainly human subjects, the researcher is ethically re

sponsible for protecting the rights and safety of the participants in a study. There are federal 
laws and regulations from one's institution that must be followed in the conduct of a study 
to ensure a lack of risk to subjects, their right to privacy, and confidentiality of the data col

lected. These regulations sometimes influence the kind of studies that can be conducted. 

1-7 Language of Research 

construct Abstractions 
that cannot be observed 
directly but only by their 

effects, such as creativity, 
anxiety, or intelligence. 

constitutive definition 
A definition in which a word is 
defined by using other words. 

operational definition 
A definition that specifies the 
procedure or operation to be 

followed in producing or 
measuring a concept. 

variable A representation 
of a construct that takes 

on a range of values. 

Before we look at educational research methodology, it is important that we introduce 

some of the language that researchers use to describe and summarize their observations 
in an area. Researchers may use words from everyday language but often ascribe new 

and specific meanings to them. Or they use new terms that are not a part of everyday 
language. One of these terms is construct. 

1-7a Constructs 
Constructs are abstractions that cannot be observed directly but are useful in interpreting 
empirical data and building theories. For example, one can observe that individuals dif

fer in what they can learn and how quickly they can learn it. To account for this observa
tion, scientists invented the construct called intelligence. Other examples of constructs are 
motivation, anxiety, reading readiness, underachievement, creativity, and self-efficacy. 

In order to avoid misunderstanding, it is important that researchers provide precise 
definitions for the constructs. Constructs may be defined in two ways: ( 1) a constitutive 

definition, which gives their general meaning, like a dictionary type of definition. In
telligence might be defined as the ability to think abstractly or the capacity to acquire 
knowledge; (2) an operational definition gives meaning to a construct by specifying the 

operations that researchers would perform to measure or manipulate the construct. In 
research, investigators collect data in terms of observable events. An operational defi

nition ensures that everyone concerned understands the specific way the term is being 
used. An operational definition defines a variable by specifying the operations used to 
measure or manipulate it. For example, a researcher investigating the relationship be
tween intelligence and creativity might state, "For this study, intelligence is defined as 
the subjects' scores on the Wechsler Intelligence Scale for Children." 

1-7b Variables 
Researchers, especially quantitative researchers, study variables and the relationships 

that exist among them. A variable is a construct or a characteristic that can take on dif
ferent values or scores across people or things. Height, weight, intelligence, vocabulary 
scores, and gender are examples of variables. For example, assume one wants to deter

mine the relationship between science aptitude scores and science achievement scores. 
The variables in this case are science aptitude scores and science achievement scores. 

Types of Variables 
There are several ways to classify variables. Variables can be categorical, or they can be 

continuous. When researchers classify subjects by sorting them into mutually exclusive 
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dichotomous variable 
A categorical variable that 

has only two classes. 

CHAPTER 1 THE NATURE OF RESEARCH IN EDUCATION 9 

groups, the attribute on which they base the classification is called a categorical vari
able. Home language, father's occupation, marital status, state of birth, and school 
within which one is enrolled at the university are examples of categorical variables. 

The simplest type of categorical variable has only two mutually exclusive classes 
and is called a dichotomous variable. Pass-fail, citizen-immigrant, in-state or out-of
state resident are examples of dichotomous variables. When a variable has an infinite 
number of values within a range, it is a continuous variable. Height, weight, age, and 
achievement test score are examples of continuous variables. 

Another important classification is whether the variable in a study is the independent 
variable or a dependent variable. The independent variable is the antecedent variable that 
an investigator manipulates in order to determine its effect on another variable called 
the dependent variable. The dependent variable is the variable we observe and measure. 

1-7c Constants 
The opposite of variable is constant. A constant is a fixed value within a study. If all sub
jects in a study are sixth graders, then grade level is a constant. In a study comparing the 
attitudes toward school of high school seniors who plan professional careers with those 
who do not plan professional careers, high school senior level is a constant; whether 
they plan professional careers is the independent variable, and their attitudes toward 
school constitute the dependent variable. Figure 1.2 illustrates a process for classifying 
variables and constants. 

START 

Is this description 
true of all subjects r- Yes 

in the study? 

No 

~ 
LABEL 

VARIABLE 

Is this variable 
assumed to 

depend on another 
antecedent variable? 

No 

~ 
LABEL 

INDEPENDENT 
VARIABLE 

r- Yes 

)o 
LABEL 

CONSTANT 

LABEL 
DEPENDENT 

VARIABLE 

Can 
independenV 
dependent 

variable take 
on an infinite 

number of values 
within a range? 

I 
No 

~ 
ADD LABEL 

"CATEGORICAL" 
TO VARIABLE 
DESCRIPTION 

r-- Yes~ 

ADD LABEL 
"CONTINUOUS" 
TO VARIABLE 
DESCRIPTION 

Figure 1.2 Flow Chart for Classifying Variables and Constants 
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10 PART ONE INTRODUCTION TO RESEARCH 

1-8 Educational Research Methods 

quantitative research 
Research that gathers 

numeric data through con
trolled procedures and analy
ses to answer predetermined 
questions or test hypotheses. 

qualitative research 
A generic term for a variety of 

research approaches that 
generally gather nonnumeric 

data to study phenomena, 
without predetermined 

hypotheses. 

mixed methods research 
Combining quantitative 
and qualitative research 

in different ways with 
each approach adding 

something to the 
understanding of 
the phenomenon. 

Educational research uses a variety of methodological approaches, which are typically 
classified as quantitative or qualitative. Quantitative research uses objective measure
ment in a controlled setting to gather numeric data that are used to answer questions or 
test predetermined hypotheses. Qualitative research, in contrast, uses different forms of 
inquiry that focus on understanding social phenomena from the perspective of human 
participants in natural settings. It does not begin with formal hypotheses, but it may 
result in hypotheses as the study unfolds. 

Historically, research in education has used the quantitative approach. In the 
late 20th century, however, scholars began to call for an alternative to the quan
titative approach in educational research (Guba &. Lincoln, 1988). They wanted 
an alternative that considered the participants' perspectives and experiences. For a 
time, researchers engaged in a "paradigm debate" that viewed the two approaches as 
being directly opposed. Gradually, researchers began to see the two methodologies 
as complementary rather than adversarial and a new methodology called mixed 
methods research was introduced. As the name indicates, this method combines 
both quantitative and qualitative approaches in the same investigation with each 
approach contributing to the understanding of the research question. Proponents 
believe that the mixed methods approach may provide a more complete explana
tion of the research findings than either method alone could provide. Whether re
searchers choose quantitative, qualitative, or mixed methods should be determined 
not by philosophical preference, but by determining which method is most appro
priate and likely to provide the data that will answer the research question. You 
simply use what will work. 

We should note that it may be more difficult to carry out a mixed methods study 
because one must have knowledge and an understanding of both quantitative and 
qualitative methodologies. A mixed methods study also typically involves more ex
tensive data collection and analysis and thus may require more time and effort to 
complete. 

To take an example of a mixed methods study, assume a researcher wants to 
know the impact of a newly instituted dress code at an inner-city middle school. 
Depending on exactly what kind of data the researcher wants, a quantitative, qual
itative, or mixed methods approach could be used. In a quantitative approach, one 
could measure subsequent attendance, frequency of violations of the code, andfor 
the number of suspensions for failure to comply. One might administer a survey 
that assesses students' attitudes toward the new policy or one that asks teachers 
about the policy's effect on the incidence of disciplinary problems in the school. 
The numerical data would be gathered and analyzed. In a qualitative study, one 
might observe student behavior in classes and also interview groups of students to 
obtain in-depth information on how the new dress code has affected their motiva
tion and learning in the classroom, their self-image, and their general attitude to
ward school. Parents might be interviewed to assess their reaction to the dress code 
and how they think it has affected their children. The result could be a rich verbal 
description of the personal and social meaning that the new policy has for students. 
Combining approaches in a mixed methods study would provide the most com
plete information on the effect of the dress code. Table 1.1 compares the quantita
tive and qualitative approaches. 

Quantitative and qualitative research can be classified according to the design for 
conducting the investigation. The design refers to the researcher's plan for conducting 
the investigation. Let us first consider quantitative research, which can be further clas
sified as using experimental or nonexperimental designs. 
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CHAPTER 1 THE NATURE OF RESEARCH IN EDUCATION 11 

Table 1.1 Comparison of Quantitative and Qualitative Research 
Quantitative Qualitative 

Purpose 

Design 

Approach 

Tools 

Sample 

Analysis 

To study relationships; cause and effect 

Developed prior to study 

To examine a phenomenon as it is, in rich detail 

Flexible; evolves during study 

Deductive; tests theory Inductive; may generate theory 

Uses preselected instruments 

Uses large samples 

The researcher is primary data collection tool 

Uses small samples 

Statistical analysis of numeric data Narrative description and interpretation 

experimental research 
Research in which the 

investigator manipulates one 
or more independent variables 

(the treatment) and observes 
the effect on one or more 

dependent variables. 

independent variable 
A variable that is antecedent 

to the dependent variable. 

dependent variable A 
variable that is a consequence 

of or dependent on an anteced
ent (independent) variable. 

1-Ba Quantitative Research 
Quantitative research may be further classified as either experimental or nonexperi
mental. 

Experimental Research 
Researchers study variables, which are characteristics that take on different values across 
people or things. Experimental research involves a study of the effect of the system
atic manipulation of one variable( s) on another variable. The manipulated variable 
is called the independent variable or the experimental treatment. The observed and 
measured variable is called the dependent variable. In a true experiment, subjects are 
randomly assigned to an experimental group, which receives the treatment, and to at 
least one control group, which does not receive the treatment. This type of research, 
which uses random assignment and a control group, is often referred to as the "gold 
standard" of methodology. For example, assume a university professor wants to inves
tigate the effect of providing online feedback to students immediately following the 
course examinations (independent variable). With two sections of economics taught 
by the same professor, the researcher would use a random procedure (a coin toss) to 
select one section to receive immediate online feedback about their test performance. 
Of course, the test was multiple choice and graded by machine; students' test scores 
were put online and could be accessed almost immediately. The other section would 
receive feedback two or three days later during their next class session. The researcher 
would compare the two sections' exam scores and students' final course grades (de
pendent variable). If test scores and final grades were higher than could be accounted 
for by chance in the section receiving online feedback, the researcher could tentatively 
conclude that there is evidence that the online feedback contributed to greater learning 
than did the delayed in-class feedback. 

In experimental research, the researcher seeks to control all other variables ( extrane
ous variables) that might influence the dependent variable. In the foregoing example, 
the researcher would make sure that both sections had the same instructor; that both 
sections met at the same time of day but on different days; that lecture notes, readings, 
and the exams were the same; and so on. The researcher might also check the ability 
level and background of the students in the two sections to make sure that one section 
was not a superior group. 

To ensure a "true" experiment, the researcher must use a random process to assign 
the available subjects to the experimental treatments. With random assignment, each 
subject has an equal and independent chance of being assigned to any group; thus, the 
assignment is independent of the researcher's personal preference or judgment or the 
characteristics of the subjects themselves. 

Sometimes, however, it is not feasible for a researcher to randomly assign subjects 
to experimental groups for a study. In the preceding example, the economics professor 
would not draw a random sample from the total number of students enrolled in an 
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12 PART ONE INTRODUCTION TO RESEARCH 

ex post facto research A 
type of research that attempts 

to determine the causes for, 
or the consequences of, 

differences that already exist 
in groups of individuals. 

correlational research 
Research that attempts to 

determine the extent and the 
direction of the relationship 

between two or more variables. 

economics course. Instead, the researcher would randomly use two already assembled 
classes and randomly designate one the experimental group and the other the control 
group. In this case, the research is called quasi-experimental. Experimental research is 
discussed in Chapter 10. 

Nonexperimental Research 
Ex post facto research is similar to an experiment, except the researcher does not ma
nipulate the independent variable, which has already occurred in the natural course 
of events. The researcher simply compares groups differing on the preexisting inde
pendent variable to determine any relationship to the dependent variable. For ex
ample, assume a researcher wants to investigate the question, "What is the effect of 
part-time work on the school achievement of high school students?" The researcher 
would not manipulate the lives of high school students by having some take part
time jobs and a comparable group that would not and then compare their grade 
point average. Instead, the researcher would identify a group of students who already 
work part-time and compare their achievement with a comparable group of students 
who do not work. Because many factors are not controlled in an ex post facto inves
tigation, one must be careful in interpreting the results. We discuss ex post facto in 
detail in Chapter 11. 

Correlational Research 
Correlational research investigates the relationship (correlation) between two or more 
variables. The investigator gathers data from a group of individuals on two (or more) 
variables and then seeks to determine if the variables are related (correlated). The ques
tion might ask, "Is there a relationship between scores on a language aptitude test 
and success in a foreign language course?" The relationship between the variables is 
expressed by a statistic called the coefficient of correlation. Its size and direction show 
the nature of the relationship between the two variables. A positive correlation shows 
that high values on one variable are associated with high values on the other (aptitude 
scores and achievement scores). A negative correlation means that high scores on one 
variable are associated with low scores on the other variable (days absent from school 
and achievement test scores). The strength of the relationship is expressed by the size of 
the correlation coefficient. It can range from + 1.00 (perfect positive) through 0 indicat
ing no relationship to -1.00, a perfect negative relationship. We discuss correlational 
research in detail in Chapter 12. 

Survey Research 
Surveys use instruments such as questionnaires and interviews to gather data from 
groups of individuals. Researchers in education and the social sciences use surveys 
widely. For example, a group of citizens in a community might be surveyed to deter
mine support for a referendum that calls for a small tax increase for the schools. A sur
vey of teachers could reveal their attitudes toward a number of reforms recommended 
by the school superintendent. Opinion polls are surveys that researchers conduct to 
determine whom people are likely to vote for or what positions they take on certain 
issues. We discuss surveys in Chapter 13. 

Figure 1.3 summarizes the major types of quantitative research. 

1-Bb Qualitative Research 
Qualitative research seeks a deeper understanding of a phenomenon by focusing on 
the total picture rather than breaking it down into variables and analyzing it numeri
cally. For example, social scientists have long observed that differences in educational 
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START 

Are the data 
primarily in the form 

of Numbers or 
Words? 

Numbers 

QUANTITATIVE 

,...----------, Does the researcher 
EXPERIMENTAL r•- Yes - have control over 

Is random 
assignment used? 

I 
No 

. an independent 
variable? 

No 

QUASI-EXPERIMENTAL 
see Chapter 10 

SURVEY , • ..,_ No --I 
see Chapter 13 

EX POST 
FACTO , • ..,_ No --I 

see Chapter 11 

NON EXPERIMENTAL 

Is the study 
investigating how 
variables change 

together? 

Yes 

Is the direction and 
strength of the 

relationship of two 
or more variables 
among the same 

subjects or paired 
subjects studied? 

Yes 

CORRELATIONAL 
see Chapter 12 

Figure 1.3 Major Types of Quantitative Educational Research 

background do not account for the difficulties black students often encounter in a pre
dominantly white university. A question for qualitative research to explore is "How 
do black students perceive their academic experience in a white university?" The study 
would focus on a relatively few black students who would be studied in great detail 
through observation, in-depth interviews, or case studies. 

There are many different types of qualitative research. Eight of the most widely used 
are: basic interpretative studies, case studies, document (or content) analysis, ethnog
raphy, grounded theory, historical studies, narrative inquiry, and phenomenological 
studies. Each of these is discussed in greater detail in later chapters. 
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14 PART ONE INTRODUCTION TO RESEARCH 

case study A qualitative 
examination of a single 

individual, group, 
event, or institution. 

content analysis A research 
method applied to written or 

visual materials to analyze 
characteristics of the material. 

ethnography A form 
of qualitative research that 

aims for a holistic picture of a 
cultural group; it uses in-depth 

interviewing and prolonged 
participant observation. 

grounded theory Theory 
derived inductively from 

the data collected 
rather than from a priori 

ideas or theories. 

historical research 
A systematic attempt to 

establish facts and arrive at 
conclusions about the past. 

Basic Interpretative Studies 
A basic interpretative study is the most simple and most common qualitative study. 
This type of study provides descriptive accounts targeted to understanding a phenom
enon using data that might be collected in a variety of ways, such as interviews, obser
vations, and document review. The purpose is to understand the world or experience 
of another. Describing how teachers perceive their role as disciplinarians in a middle 
school classroom is an example. 

Case Studies 
A case study is a type of ethnographic study that focuses on a single unit, such as 
one individual, one group, one organization, or one program. The goal is to arrive at 
a detailed description and understanding of the entity (the "case"). Case studies use 
multiple methods, such as interviews, observations, and documents, to gather data. For 
example, one might conduct a case study of a particular inner-city school to learn why 
its students have achieved at a high level on standardized tests when other inner-city 
schools are struggling. 

Content Analysis 
Content analysis focuses on analyzing and interpreting recorded material to learn 
about human behavior. The material may be public records, textbooks, letters, dia
ries, tapes, films, reports, or other documents. Content analysis begins with a ques
tion that the researcher believes can best be answered by studying documents. For 
example, what was the employment situation like for married women teachers in the 
early 20th century? 

Ethnography 
Ethnography is an in-depth study of naturally occurring behavior within a culture or 
social group. Ethnography is sometimes called field research because it is conducted 
in a natural setting or "field." The researcher observes group behavior as it occurs nat
urally without any simulation or imposed structure. It uses a variety of data-gathering 
procedures, such as prolonged observation of the setting, interviews with members of 
the culture, and studying documents. An example might be an investigation of the drug 
culture in a small county in Appalachia. 

Grounded Theory 
Grounded theory research is designed to develop a theory of social phenomena 
based on the field data collected in a study. An examination of the data generates 
insights, hypotheses, and questions, which leads to further data collection. From an 
inductive analysis of the data, the researcher forms a theory by proposing plausible 
relationships among concepts. The theory is said to be "grounded" in the data. 
For example, a researcher interested in mainstreaming in elementary school could 
observe a number of classrooms, conduct interviews with teachers and students, an
alyze the data, and come up with a theory about mainstreaming in the elementary 
school. 

Historical Research 
Historical research analyzes documents and artifacts andfor uses interviews with eye
witnesses to gain insight into past events. The researcher must establish the authenticity 
of the documents as well as the validity of their contents. An educational researcher 
might want to investigate the trends in preschool education in a particular school dis
trict from its beginnings to the present. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the cBook andlorcChaptcr(s). 
Editorial review has deemed that any suppressed content docs not materially affect the overall learning experience. Ccngagc Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



narrative inquiry A form 
of qualitative research, also 

called biography, life stories, 
and life narratives, that 
provides accounts of a 
person's experiences. 

phenomenological 
studies Qualitative 

research that focuses on 
understanding the meaning 

events have for individuals in 
particular situations. 

basic research Research 
that aims to obtain empirical 
data that can be used to for

mulate, expand, or evaluate a 
theory rather than to solve 

a practical problem. 

applied research 
Research that aims to 

solve an immediate 
practical problem. 

CHAPTER 1 THE NATURE OF RESEARCH IN EDUCATION 15 

Narrative Inquiry 
In narrative inquiry, researchers examine the stories people tell about their lives and 
co-construct a narrative analysis of those stories, also referred to as life stories. There
searcher and those telling their stories have an equal voice in determining the meanings 
attributed to the experiences. 

Phenomenological Studies 
Phenomenological studies are based on the assumption that multiple realities are rooted 
in subjects' perspectives. Thus, an experience has different meanings for each person. 
Through unstructured interviews, the investigator explores the subject's thoughts and 
feelings to elicit an individual's experience. The question, "What is the relationship 
like between a beginning teacher and his or her mentor?" could be answered through 
a phenomenological study. 

1-Bc Similarities Across Quantitative 
and Qualitative Research 

We have examined a number of quantitative and qualitative designs used in educa
tional research. It is important to remember, however, that there are underlying charac
teristics common to all these approaches. Bachman ( 2009) identifies four fundamental 
commonalities in all approaches to research in education: 

1. Empirical research is aimed at creating new knowledge. 

2. Research creates knowledge by observing phenomena. 

3. All the entities of interest (like attitudes, motives, and learning) can only be in
ferred from observing what people do or say in a given setting. 

4. All researchers are concerned about generalizability; that is, they desire to find 
meaning for the research results beyond a particular study. 

1-Bd Research Classified According to Purpose 
Another system of classification is based on the purpose of the research with respect 
to how the new findings will be used. A basic-applied continuum exists, and classifi
cation depends on the extent to which the research findings are applicable to solving a 
practical problem. Basic research is aimed at obtaining data used to formulate theory 
and expand knowledge; it is not concerned with the solution of a practical problem. 
However, the knowledge gained from basic research can have many practical applica
tions. The findings from basic research in molecular biology, neuroscience, genetics, 
and biochemistry have been valuable to the practice of medicine and even education. 
For example, brain and cognitive scientists, using functional magnetic resonance im
aging (fMRI), have discovered which parts of the brain are most active when doing 
certain tasks, like processing numbers and letters (Delazer et al., 2003). The findings of 
this research are now being used to understand the development of arithmetic skills. 
Brain research is also providing insight into how the brain responds to performance 
pressure, especially in math (math anxiety). With the increased focus on standardized 
test performance in the public schools, the basic research on anxiety has a great deal of 
interest to educators. 

Applied research aims to find a solution to a specified practical problem under 
the conditions in which it appears in practice. It is concerned with the application 
of research-based knowledge about that practice. Through applied research, investi
gators focus on general problems associated with a given field, such as engineering, 
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16 PART ONE INTRODUCTION TO RESEARCH 

action research A form 
of research conducted 

by practitioners to study 
a particular context and use 
findings to change practice. 

medicine, social work, and education. Although applied research may solve some 
specific problems, it does not aim to provide general knowledge to solve other 
problems. 

Action research is a type of applied research that has become popular in recent years. 
Mertler (2016) describes action research as research done by educators for themselves. 
According to Mertler, there are three essential characteristics of action research: ( 1) the 
research is situated in a local context and focused on a local issue; (2) the research is 
conducted by and for the practitioner; and (3) the research results in an action or a 
change implemented by the practitioner. 

Action research begins, like other research, with a problem to be solved. It uses the 
same methods and procedures as in quantitative, qualitative, or mixed methods re
search. What distinguishes action research is its purpose, which is to solve a local prob
lem or to improve practice. An action research study focusing on the effectiveness of 
a method to teach math concepts might be conducted by a single classroom teacher 
or a team of teachers in the math department. Action research is discussed in depth 
in Chapter 20. 

RESEARCH IN THE PUBLIC EVE. 

In September 2016, The Indianapolis Star published an article on bias in preschool teachers 
(Toppo, 2016). The study conducted by the Yale Child Study Center investigated preschool 
teachers' sometimes unconscious attitudes about student behaviors. The research focused on 
the question: Are preschool teachers implicitly biased against African American students-boys 
in particular-as early as preschool? Previous research conducted at Yale a decade earlier had 
found that preschool boys were expelled 4.5 times more often than girls. Black students in state
funded prekindergarten programs were about twice as likely to be expelled as white or Latino 
classmates. 

In the 2016 study, researchers set up two experiments with teachers. In one, teachers were asked 
to watch videos of preschoolers and to watch for II challenging" student behaviors (misbehavior). 
They told the teachers that they were interested in learning how quickly and accurately they could 
detect misbehavior in preschoolers. The researchers tracked where teachers' eyes went. Teachers 
were not told that all the preschoolers in the video were actors assisting in the study and that no 
challenging behaviors were depicted in the videos. Teachers watched a total of 12 dips, each fea
turing a black boy, a black girl, a white boy, and a white girl. When told to detect bad behavior, 
teachers gazed longer at the black children, especially boys. 

In a second experiment, teachers read descriptions of fictional misbehaving preschoolers, to 
which researchers had attached fictitious names based on 2011 U.S. Census data of the most 
popular boys' and girls' names for both black children (DeShawn and Latoya) and white chil
dren (Jacob and Emily). When asked to rate the severity of each child's misbehavior, teachers 
rated children with white-sounding names more severely. Yet most teachers did not suggest 
suspension or expulsion at higher rates for the misbehaving black students. The only teachers 
who suggested firmer discipline were themselves black These teachers believed more strongly 
than their white cohorts that black students should be suspended for more days for their mis
behavior. 

The overall conclusion was that implicit biases II do not begin with black men and police. They 
begin with young black boys and their preschool teachers- if not earlier." 

• How would you classify this research according to methodology, purpose, and so on? 
• Why did the researchers not inform the teachers of the real purpose of the investigation? 
• In order to verify the findings of this research, try to locate another study investigating the 

same question. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 20 19 Cengage Learning. All Righ ts Reserved . May not be c.opied, scanned, or duplicated . in whole or in part. Due to electronic rights, some third party c.oment may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed c.ontent does not materially affect the overall learning experienc.e. Cengage learning reserve..~ the righ t to remove additional content at any time if subsequent rights re..~trictions require it. 

www.ztcprep.com



Summary 

Key Concepts 

action research 
applied research 
basic research 
case study 
constitutive definition 
construct 
content analysis 
correlational research 
deductive reasoning 
dependent variable 
dichotomous variable 

Exercises 

CHAPTER 1 THE NATURE OF RESEARCH IN EDUCATION 17 

Systematic research is the most reliable source of new knowledge for educators. Re
search follows a series of steps to collect and analyze data that answer a specific ques
tion. When this procedure is applied to an education question, we call the process 
educational research. The design of a research study refers to the methods used in 
conducting the research. A variety of methods are available to educational researchers; 
these are typically classified as quantitative, qualitative, or mixed methods. 

Quantitative research uses objective measurement in a controlled setting to gather nu
meric data that are used to answer questions or test predetermined hypotheses. Qualitative 
research uses different forms of inquiry that focus on understanding social phenomena 
from the perspective of the human participants in natural settings. Mixed methods re
search combines both quantitative and qualitative research in the same investigation and 
is regarded by many as giving more reliable results than either of these alone provides. 

There are many different types of quantitative research classified as experimental or 
nonexperimental and also many different types of qualitative research. One chooses 
the method that will provide the data needed to answer the research question. 

documentary analysis 
ethnography 
ex post facto research 
experimental research 
grounded theory 
historical research 
hypothesis 
hypothesis testing 
independent variable 
inductive reasoning 
mixed methods research 

narrative inquiry 
operational definition 
phenomenological studies 
qualitative research 
quantitative research 
scientific approach 
scientific method 
theory 
universal determinism 
variable 

1. Classify each of the following studies according to the 
research method that might be used: 

3. Identify the source of knowledge in the following: 
a. After extensive observations of reactions, Lavoisier 

concluded that combustion is a process in which a 
burning substance combines with oxygen. 

a. Relationship Between Measures of Self-Efficacy in 
Math and Achievement in Mathematics 

b. Incidence of Sexual Assaults on a University 
Campus 

c. An Analysis of Social Studies Textbooks Used 
in Russian Middle Schools to Determine How 
America Is Portrayed 

d. Cognitive Development in Gifted Children: To
ward an Understanding of Emerging Differences 
in Intelligence 

e. The Relationship Between Number of Semesters 
of Math Taken in High School and Students' First 
Semester GPA in College 

2. Which educational research methodology (qualitative 
or quantitative) is used most commonly in your field 
of study? Locate and read a journal article reporting a 
research study in your field. 

b. Knowing that radioactive substances constantly 
give off particles of energy without apparently 
reducing their mass, Einstein developed a formula 
for converting matter into energy. 

4. In what ways are mixed methods research and action 
research similar? How are they different? 

5. Which quantitative research method would most 
effectively answer each of the following questions? 
a. Do children who eat breakfast get better grades in 

school? 
b. Does a unit on proper nutrition change children's 

breakfast-eating habits? 
c. How many children in school report that they do 

not have breakfast at home? 
d. Does the provision of a free breakfast at school 

make a difference in student achievement? 
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18 PART ONE INTRODUCTION TO RESEARCH 

6. Which characteristic attitudes expected of scientists 
are violated in the following statements? 
a. We can add five points to the mean score for the experi

mental group; it will make the results more impressive. 
b. This study proved conclusively that the new 

method of teaching math is superior to other 
methods. 

c. The purpose of the study was to prove that the use 
of drugs by high school students is detrimental to 
academic achievement. 

7. In the following example (Associated Press, 2016), cir
cle the types of research that describe the example: 
a. Qualitative b. Quantitative 
c. Experimental d. Nonexperimental 

A well-known drug company in this country re
ported in 2016 that extensive research on a drug 
to slow the progression of symptoms in Alzhei
mer's disease had failed. They found that the drug 
did not work better than a placebo treatment in 

Answers 

1. a. Quantitative-correlational 
b. Quantitative-survey 
c. Qualitative-document analysis 
d. Mixed methods 
e. Quantitative-correlational 

2. Answers will vary. 

3. a. Induction 
b. Deduction 

4. They use some of the same methods but differ in pur
pose. Action research focuses on local problems and 
is conducted by practitioners. 
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The Research 

1 
Problem 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

2-1 Define a research problem and identify sources 
of problems for educational research, describe 
the characteristics of a qualitative research 
problem, and distinguish between quantitative 
and qualitative research problems. 

2-2 State the criteria for evaluating a research prob
lem, and use the criteria to evaluate a problem. 

2-3 Define terms such as population and the 
different types of variables as used in a 
quantitative study, and write a research 
question using operational definition of 
variables. 

2-4 Define hypothesis and understand its purpose in 
quantitative research, define null hypothesis and 
its operational definition and be able to give ex
amples and explain its use in hypothesis testing, 
identify a testable hypothesis from given exam
ples, and write a research hypothesis and a null 
hypothesis for a quantitative research study. 
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A research problem is not a 

nuisance; it is a step toward new 
knowledge. 

~ 2-5 
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List the elements to be included in a research 
plan, and write a directional and nondirectional 

s pointed out in Chapter 1, educational re

search begins with a problem. Thus, the 

first step in a research study is to select a prob

lem for investigation. The problem refers to the 

general area of interest or concern that starts the 

investigation. It may be an issue, a controversy, 

or a question that puzzles the researcher, such 

as multicultural education, elementary school 

children with reading or math difficulties, working 

with parents of low-achieving or disadvantaged 

children, or teaching strategies to use with at

risk high school students. There is no way to do 

research until a problem is recognized, thought 

through, and articulated in a useful way. Skill in 
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research hypothesis. 
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20 PART ONE INTRODUCTION TO RESEARCH 

doing research is, to a large extent, a matter of making wise choices about what to investigate. The 

problem is usually presented as a statement in the introduction to the written report of a study. 

Beginning researchers are often surprised to find that selecting and formulating a problem can 

take up a large part of the total time invested in a research project. Actually, isolating a good research 

problem is always a concern, even to experienced researchers. When professors or advanced grad

uate students submit a research paper to a journal for publication, to a professional meeting, or to 

a grant-funding agency, it is the quality of the research problem that often makes the difference be

tween acceptance or rejection. 

The choice of a problem must be very personal or else the researcher may find it difficult to muster 

the motivation to carry the research through to its end. The problem should hold deep interest or be 

one about which the researcher is really curious. For example, an elementary school teacher may be 

interested in finding an effective teaching strategy to use with students diagnosed with attention defi

cit/hyperactivity disorder (ADHD). A high school biology teacher may want to know if using computer 

simulations would improve students' problem-solving skills. 

2-1 Sources of Problems 
The first question most students ask is: "How do I find a research problem"? There are 
several sources that one can use. 

2-1 a Experience 
Among the most fruitful sources for beginning researchers are their own experiences as ed
ucational practitioners. Most graduate students in education have been in the classroom or 
are currently working full- or part-time in schools. Teachers have intuitions or hunches about 
new relationships or why certain things in school happen the way they do. They can ask 
questions about the effectiveness of certain classroom practices and perhaps initiate an action 
research study to investigate. We suggest that you make a list of ideas, noting things that you 
question. By studying these notes, you may soon identify a worthwhile research problem. 

Students who have not had teaching experience can get ideas for research problems 
from discussions and their reading in education courses. An excellent source of ideas is 
to talk to one of your professors. Most professors have research projects under way and 
perhaps could suggest an aspect of the problem that you might investigate. 

2-1 b Related Literature 
Another valuable source of research problems is the published literature in your area of 
interest. The literature can help to formulate and refine research problems. You will find 
many examples of interesting research problems and a rationale others have given for 
research on the problems. You can see what other researchers have found out about the 
problem and what they suggest as the next steps in an investigation. You can learn what 
theories others have used that are relevant to the problem and what the key variables are 
to understanding the problem. You can also see what methodologies have been used 
and the strengths and limitations of the methods. You might look at general journals 
like American Educational Research Journal, the Elementary School Journal, Education Week, 
Journal of Educational Psychology, or subject-focused journals like The Reading Teacher, 
Journal for Research in Mathematics Education, and Remedial and Special Education. 
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CHAPTER 2 THE RESEARCH PROBLEM 21 

You might choose to replicate a study that interests you. Replication is an acceptable 
activity in research because it provides more evidence of the validity of the findings in 
the original study. 

As studies are repeated at different times and in different places and as the findings 
are supported by each study, our confidence in the validity of the findings increases. You 
wouldn't necessarily repeat the study exactly. You could use a different age group, different 
setting, different measuring instruments, or a different population. For example, research
ers have conducted numerous replications ofPiaget's famous studies on the development 
of moral judgment in children (Piaget, 1999). These studies used Piaget's basic approach 
but investigated the development of moral judgment in children of the same chrono
logical age but differing in intelligence, in children differing in the nature of parental 
discipline in the home, and in both girls and boys. In general, the large body of research 
stemming from Piaget' s investigations has supported his original conclusions. Thus, a 
single research study, if it deals with a significant problem and its findings are exciting, can 
inspire many other studies. In the concluding section of a report, researchers often men
tion new questions that have arisen and suggest additional studies that should be done. 

2-lc Theory 
You can read discussions of interesting theories in educational, psychological, and sociologi
cal research journals. A theory is a set of interrelated statements, principles, and propositions 
that specify the relationship among variables. There are many educational theories dealing 
with learning, motivation, and personality development. You could choose an interesting 
theory that you believe would have implications for educational practice. Make a prediction 
of what would be expected to happen in a particular setting, if the theory has validity. Your 
problem involves designing a study that will confirm or fail to confirm the theory. 

For example, assume you are interested in how adolescents form their academic 
self-concepts. Sociology has a social comparison theory that suggests that students 
form their academic self-concepts by comparing their self-perceived academic accom
plishments to some standard or frame of reference. The frame of reference for most 
adolescents is the perceived academic abilities of their classmates. From this, one could 
deduce the following hypothesis: "Gifted students placed in selective homogeneous 
classes will have lower academic concepts over time than equally gifted students placed 
in heterogeneous classes:' A theory-based research problem is beneficial because the 
results of the study can be tied to a body of existing knowledge. 

2-ld Noneducation Sources 
One can get inspiration for educational research from noneducation sources. For exam
ple, the women's movement led researchers to study gender stereotyping in educational 
materials, the influence of schools on the learning of gender roles, gender differences in 
achievement, and so on. The civil rights movement led to many studies about the edu
cation of minority students. Researchers are now investigating the effect of mindfulness 
(meditation and yoga-type exercises) instruction in elementary schools to help students 
deal with bullying, stress, and anxiety at school as well as other mental health challenges 
in our society. Research shows that mindfulness not only lowers student stress and anx
iety, but also improves academic performance, kindness, and empathy among students. 

2-1 e Qualitative Research Problems 
Qualitative studies begin with a general research problem. Just as is true for quantitative 
researchers, beginning qualitative researchers can look to their personal experiences and in
terests, to theory, to the professional literature, or to current social issues and real-world 
concerns to find a potential problem. Assume a researcher has read about an elementary 
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22 PART ONE INTRODUCTION TO RESEARCH 

central question The initial, 
broad statement of the 

general purpose of a qual
itative research study. It 
becomes more specific 
as the study proceeds. 

Table 2.1 Differences between Quantitative and Qualitative Research Problems 
Quantitative Qualitative 

• Specific • General 

• Deductive • Inductive 

• Narrow • Broad 

• Close-ended • Open-ended 

• Static • Emergent 

• Outcome-oriented • Process-oriented 

• Confirms • Describes 

• Contains variables • Contains ideas and concepts 

From Research in Education by J. H. McMillan and S. Schumacher, 2010, Boston: Pearson. 

school in an inner city that has been completely turned around. Academic achievement has 
improved; there are few, if any, discipline problems; parental involvement has increased; and 
standardized test scores have gone up. A potential problem for research could be to learn 
what the faculty and administrators at the school did and how they did it to bring about such 
positive changes. A case study of the school would be an excellent data-collection method. 

Formulation of a qualitative research problem begins with the identification of a 
general topic or issue one wants to know more about. Some examples of topics for 
investigation might be teacher burnout, retention of at-risk students, adjustment of 
transgender students in high school, and the preparation of elementary level students 
for state achievement tests. The general topic of interest is sometimes referred to by 
qualitative researchers as the central question. The central question is an open-ended 
statement of purpose that identifies the main phenomenon that will be investigated. 
This initial broad focus provides the framework but allows for changes as the study pro
ceeds. As the researcher gathers data and discovers new meanings, the central problem 
narrows to more specific topics and new questions may arise. 

Whereas the quantitative researcher always states the problem before collecting data, the 
qualitative researcher may not present the final statement of the problem until he or she 
has collected at least some data about the site, the people, and the situation. At this point, 
the researcher narrows the options and can state the problem more specifically. Table 2.1 
summarizes the main differences between quantitative and qualitative research problems. 

We discuss qualitative research in greater detail in Chapters 15 through 19. 

2-2 Evaluating Research Problems 
After you tentatively select a problem that interests you, you need to ask if it is impor
tant and one that warrants an expenditure of time and effort to investigate. The follow
ing are criteria to use in evaluating a research problem: 

1. The problem should have significance. That is, it should be one whose solution will 
make a contribution to educational theory or practice. The findings may fill a gap in 
current knowledge or help resolve inconsistencies in previous research. You should 
be able to answer the question, "So what?" with respect to your proposed study. 
Would the solution make any difference to educational practice? Would other edu
cators be interested in the findings? Does it test a theory? Does the proposed study 
introduce new methodology that would be useful in other investigations? 

2. The problem should be one that will lead to new problems and so to further research. A 
good study, although arriving at a solution to one problem, usually generates a 
number of other problems for investigation. Avoid trivial problems that have lit
tle or no relationship to theory or previous research. We suggest that a beginning 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the cBook andlorcChaptcr(s). 
Editorial review has deemed that any suppressed content docs not materially affect the overall learning experience. Ccngagc Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 2 THE RESEARCH PROBLEM 23 

researcher consider selecting a problem that could possibly be expanded or fol
lowed up later in a master's thesis or even a doctoral dissertation. 

3. The problem must be researchable. A researchable problem is one that can be investi
gated empirically; that is, it's possible to gather data that answer the question. Phil
osophic questions that ask what should be done are not researchable and should 
be avoided. Questions such as "Should we offer more vocational training in high 
schools?" or "Should schools give more attention to character education?" cannot 
be answered by gathering and analyzing data. 

It is possible to restate philosophic questions to make them researchable. The 
previous question could be restated as "What is the effect of a character education 
program on the incidence of cheating in high school?" One could gather data on 
this question, which could then be used by educators to help make decisions about 
the value of a character education program. 

4. The problem should be one that is ethically appropriate. That is, the problem should be 
one that you can investigate without violating ethical principles. 

a. Consent. You need to obtain consent from the intended participants in the study. 
If minors are to be involved, parental consent is required. 

b. Protection from harm. The research must not cause physical or psychological harm 
such as stress, discomfort, and embarrassment that could have lasting adverse effects. 

c. Privacy. The researcher should keep invasion of privacy to a minimum. If a survey 
is used, for example, avoid sensitive issues or at least do not attach names to the re
sponses. Participants have the right to expect that their anonymity will be preserved. 

5. The problem should be suitable for the researcher. It should be interesting and a prob
lem whose solution is personally important because of what it can contribute to 
one's own knowledge or to improve one's performance as an educational practi
tioner. Researchers must make sure that they have the necessary skills to carry the 
study through to completion. They may have to develop and validate a new mea
suring instrument or do complex statistical analyses. Consider whether you will 
have access to participants and the data needed to answer the research question. A 
common problem that many beginning researchers face is selecting a problem that 
is far too broad in scope. It is very important that the problem be the one that can 
be investigated in the allotted time and with the resources available. 

Figure 2.1 illustrates the selection and evaluation of a quantitative research problem. 
-

THINK ABOUT IT 2.1 I r 

Using the criteria for judging the significance of a research problem, evaluate the following 
research problems: 

1. Should schools include environmental education in the high school curriculum? 
2. Is there a relationship between verbal aptitude scores and reading scores for elementary students? 
3. What is the best way to teach fractions to fourth graders? 
4. What is the attitude of Indiana middle school principals toward the mandated state testing 

program? (An interview study) 
5. What is the relationship between the number of math courses taken in high school and 

freshman CPA at the state university? 

Answers 
1. Not suitable as a research problem; research does not answer questions of" should." 
2. The problem is trivial because it has been investigated sufficiently in past research. 
3. Research does not answer the question of "the best"; furthermore, a single study would not 

investigate all the different methods of teaching fractions. 
4. Too broad; one could not interview all the middle school principals in Indiana in a single study. 
5. Acceptable 
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Figure 2.1 Developing a Research Problem 
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2-3 The Research Question 

problem statement 
A statement of the 

question that will be 
investigated in a 

research study. 

population The larger 
group to which a researcher 

wishes to generalize; it 
includes all members of a de
fined class of people, events, 

or objects. 

After one has selected and evaluated the quantitative problem, the next task is to state 
a more specific question. The question is inherent in the problem that you've selected, 
but it is expressed more precisely than the problem statement. The research question 
clarifies the problem because the question usually specifies the variables and the pop
ulation of interest. The question form is straightforward and psychologically orients 
the researcher to the task at hand, namely to find the answer to the question. "What 
is the relationship between use of computer simulations and achievement in middle 
school science?" is an example of a quantitative research question. The question can 
be clarified by operationally defining the variables involved in the study. The question 
then becomes, "What is the effect of a computer assisted biology course on students' 
performance on the Test of Biological Concepts in an eighth-grade biology class?" 

A good strategy for transforming your problem into a research question is to think in 
terms of population and variables. Consider the problem: "Does individual tutoring by 
upper-level students have a positive effect on the reading achievement of younger below
average readers?" It is usually easiest to identify the population. In this example, the population 

(those people about whom you wish to learn something) is below-average readers. "Be
low-average readers" is too broad a category; the researcher would decide to confine the 
study to a particular age. Thus, the researcher selects below-average second-grade readers. 

Next, we will consider the variables in the problem. Recall from Chapter 1 that the inde
pendent variable is the variable that is manipulated to determine its influence on another 
variable called the dependent variable. In this case, the variable, "tutoring by upper-level 
students" is the independent variable; some students will receive the tutoring and some 
will not. The word tutoring is too general; all students who will receive tutoring must have 
exactly the same kind and amount of tutoring. The researcher decides on "word flash drill" 
as the type of tutoring and to specify 15 minutes per day as the amount of time. The de
pendent variable (the consequence of the independent variable) is reading achievement. 

What will be the measure of reading achievement? An objective measure of reading 
achievement may be the reading scores from the California Achievement Test (CAT). The 
revised question now reads: "Among below-average second-grade readers, is there a differ
ence in CAT reading scores between those who have received 15 minutes per day of indi
vidual word flash drill by upper-level students and those who have received no word drill?" 
You can see that the research question has added greater specificity to the original problem. 

Some scholars recommend using a diagram similar to that used in diagramming a 
sentence. Draw a vertical line and write Population on the left and Variables on the right. 
Draw a horizontal line and list the elements in the study below the line. The diagram 
for the preceding example is shown next. 

Population 

Below-average second-grade 
readers 

Variables 

• Word flash drill for 15 minutes daily by upper-grade 
students versus no word flash drill (independent) 

• Reading scores on CAT (dependent) 

2-4 The Hypothesis in Research 

research hypothesis A state
ment of the relationships 

one expects to find as 
a resu It of the research. 

After stating the research question and examining the literature, the quantitative re
searcher is ready to state a research hypothesis based on the question. Recall that the 
quantitative question examines the relationship between two (or more) variables. 
Based on the review of the literature and experience, the researcher states a hypoth
esis, which is a tentative statement presenting the researcher's expectations about the 
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26 PART ONE INTRODUCTION TO RESEARCH 

testable hypothesis 
A hypothesis that is verifiable; 

deductions can be drawn 
in such a way that empirical 

observations either support or 
do not support the hypothesis. 

relationship between the variables within the question. The hypothesis is stated before 
data collection. One understands that the ensuing investigation may lead to support 
or lack of support for the hypothesis. Note that we use the word support, not prove. Re
search may find support for a hypothesis, but it does not prove a hypothesis. 

2-4a Purpose of the Hypothesis 
The main purposes of the hypothesis in quantitative research are: 

1. The hypothesis integrates information that enables the researcher to make a tentative state
ment about how the variables in the study are related. Based on experience and related 
research, the researcher states the hypothesis that provides the most satisfactory 
prediction of the outcome. 

2. Because the hypothesis is derived from related literature, the hypothesis provides a way 
to connect the literature to the current study. The hypothesis stimulates the research 
endeavor that results in the accumulation of new knowledge. 

3. The hypothesis provides direction to the research. The hypothesis posits a specific rela
tionship between variables and thus determines the nature of the data needed to 
test the proposition. It tells the researcher what to do. 

4. The hypothesis provides a framework for reporting the findings and conclusions of the study. 
When writing the research report, it is convenient to take each hypothesis separately 
and state the conclusions that are relevant to it. It makes for a more meaningful 
presentation. It should be noted that a beginning researcher will probably have only 
one hypothesis, although more complex investigations may have several. 

2-4b Characteristics of a Usable Hypothesis 
Characteristics of a usable hypothesis include: 

1. A hypothesis must be testable. Testability is the most important characteristic of a 
"good" hypothesis. A testable hypothesis is verifiable; that is, it is possible to de
termine through data collection and analysis whether the predicted consequences 
of a relationship or a difference actually occur. To be testable, a hypothesis must 
relate variables that can be measured. This means that unless you can give an op
erational definition for each variable, you cannot test the hypothesis. Consider the 
hypothesis: "There is a positive relationship between children's self-esteem and their 
reading achievement in first grade." To measure the variables, they must be defined 
operationally. Self-esteem could be defined as the scores obtained on the Self-Image 
Profile for Children (Butler, 2001) and reading achievement defined as scores on the 
California Reading Test, or as first-grade teachers' ratings of reading achievement. 

2. A hypothesis should be stated as simply and concisely as possible. A concisely stated hy
pothesis makes clear what the researcher needs to do to test it. If one is exploring 
more than one relationship, he or she would need to state more than one hypoth
esis. A general rule is to state only one relationship in any one hypothesis. For 
example, if you were investigating the effect of a new teaching method on student 
achievement and student satisfaction, you would need to state two hypotheses
one for effect on achievement and another for effect on satisfaction. 

3. A hypothesis should be consistent with the existing body of knowledge. The hypothesis, "My 
car will not start because the fluid in the battery has turned to gold" is so contrary to 
what is known about the nature of matter that you wouldn't pursue it. The hypothe
sis, "My car will not start because the fluid in the battery has evaporated to a low level" 
is consistent with previous knowledge and would be worth pursuing. This character
istic highlights the necessity for a thorough review of the literature so that hypotheses 
are formulated on the basis of theory and/ or previously reported research in the area. 
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THINK ABOUT IT 2.2 

A teacher observed that more than twice as many boys as girls were enrolled in the remedial 
reading class. To explain this observation, the teacher came up with a number of hypothe
ses. Select the hypotheses that are testable. 

a. Even before birth, girls' brains are "wired" to succeed in reading-type activities. 
b. During elementary school boys are physically maturing more rapidly than girls and there

fore have less energy remaining to do things such as reading. 
c. Boys are less inclined to do quiet things like sitting and reading. 
d. The Devil distracts boys when they try to read. 

Answer 

Only one hypothesis (c) is testable. Hypotheses (a) and (d) are not testable because of an 
inability to measure the variables. (b) is not testable, because it is not consistent with the 
body of knowledge. In elementary school, girls mature more rapidly than boys. Boys catch 
up during adolescence. 

directional hypothesis 
A hypothesis that specifies 

the direction of the expected 
findings-that is, whether a 

"greater than" or "less than" 
result is expected. 

nondirectional hypothesis 
A hypothesis that states 

that a relationship between 
variables w il l be observed but 
does not specify the direction 

of the expected findings. 

null hypothesis A hypothesis 
that states there is no 

effect, no difference, or 
no relationship between 

variables; it is a negation 
of the research hypothesis 

hence one that the researcher 
hopes to reject. 

2-4c Types of Hypotheses 
The hypothesis described in the previous section is called the research hypothesis ( sym
bolized as H). It states the relationship the researcher expects to find, or the expected 
difference between the groups in the study. Research hypotheses may be stated in a 
directional or nondirectional form . A directional hypothesis states the direction of the 
predicted relationship or difference between the groups. The hypothesis, "Children 
who show high achievement motivation will have higher anxiety scores on the Chil
dren's Manifest Anxiety Scale than will children with low achievement motivation" is 
a directional hypothesis. A nondirectional hypothesis states that there is a relationship 
or a difference between the groups but does not specify the direction of that difference. 
"Achievement motivation and anxiety level are related" is a nondirectional hypothesis. 

A directional hypothesis is stated when you have some basis for predicting the di
rection of the relationship or whether a "greater than" or "less than" result is expected. 
It is the literature review that generally provides the basis for stating the hypothesis as 
directional or nondirectional. 

2-4d The Null Hypothesis 
Another widely used type of hypothesis is the null hypothesis (symbolized as H

0
). The 

null hypothesis states that there is no relationship between the variables or no statis
tically significant differences between the groups in the study. It is a negation (not the 
reverse) of what the researcher expects or predicts (research hypothesis). In the preced
ing example, the null hypothesis would be stated: "There is no relationship between 
children's achievement motivation and their anxiety level in the population." 

Remember that researchers gather data from a sample. If they find a relationship 
between variables in a sample, can they infer that the relationship would be found in 
the population from which the sample was drawn? That is the question they must an
swer, and it is the null hypothesis that helps with this decision. It lets researchers assess 
whether the apparent observed relationships in a sample are genuine or are they likely 
just a function of chance alone. 

In fact, the null hypothesis of no relationship between the variables is either true in 
the population, or it is not true. We use a statistical test to determine the probability 
that the null is true. If the tests indicate that the observed relationship had only a slight 
probability ( < 1%) of occurring by chance, the null hypothesis becomes an unlikely 
explanation, and the researcher rejects it. 
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28 PART ONE INTRODUCTION TO RESEARCH 

The rejection of the null provides support for the research hypothesis. If researchers 
reject the null hypothesis, they conclude that there is a relationship between the vari
ables in the population, just as the research hypothesis predicted. 

Testing a Null Hypothesis 
It is the null hypothesis that is directly tested by statistical procedures. Let us summarize 
the steps followed in testing a hypothesis. 

1. State the research hypothesis, which is the relationship or the difference that 
should be observed if the research hypothesis is true. 

2. State the null hypothesis. 

3. Select a research method that will enable the hypothesized relationship to be ob
served if it exists. 

4. Using appropriate measuring instruments, gather the empirical data and calculate 
the descriptive statistics for these data. (See Chapter 7.) 

5. Calculate inferential statistics to determine the probability that your obtained results 
could have occurred by chance when the null hypothesis is true. (See Chapter 8.) 

6. If the probability of the observed findings being due to chance is very small (only 
1 in 100 chances), you would have sufficient evidence to reject the null hypothesis. 

2-5 The Quantitative Research Plan 

research plan A preliminary 
proposal for research indicat
ing the steps to be followed. 

After identifying a worthwhile problem and stating a research hypothesis, one is ready 
to develop a tentative research plan. The research plan is a preliminary proposal indi
cating the steps to be followed in the study. Developing this tentative plan is essential 
because it forces a researcher to set down hisjher ideas in a concrete form. Many initial 
ideas seem promising until one must spell them out in black and white; then the diffi
culties or inadequacies become obvious. 

Another advantage of a written plan is that one can give it to others for their com
ments and criticism. In a research methods class, for example, the professor would need 
to see students' research plans; the director of a dissertation would want to see a written 
plan rather early in the process. It is much easier for another person to detect flaws in 
a proposal that is written out than in one communicated orally. Another point to re
member is that the more complete and detailed the initial proposal, the more useful it 
will be to the researcher and the more time may be saved later. 

A research plan should include the following elements: the problem, the research 
question, the hypothesis, the research methodology, and the proposed data analysis. 

1. Problem. One begins with a dear statement of the research problem. A quantitative 
problem generally asks about the relationship between specified variables. Or the 
problem might be presented in the form of the purpose of the study. One should 
include the rationale for the study and a brief description of the background of the 
problem in theory and/ or related research. 

2. Question and hypothesis. A concise statement of the research question should fol
low the problem. Inherent in the problem is a question for which the study will 
provide an answer. The question should be followed by a concise statement of 
the research hypothesis, which states the researcher's expectations or prediction 
about what the results of the study will show about the relationship between the 
variables of the study. 

3. Methodology. This section explains how the study will be conducted. It includes 
the proposed research design, the population of concern, the sampling procedure, 
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pilot study A trial run 
employed with a percentage 
of the subjects derived from 
the population to assess the 

appropriateness and practica
bility of the procedures and 
data-collecting instruments. 
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measuring instruments, and any other information relevant to the conduct of the 
study. 

4. Data analysis. In this section, one indicates how he/she will analyze the data to an
swer the research question or test the hypothesis. Beginning researchers may find 
this section difficult to write, because they may not yet be familiar with statistics. 
You might look at some journals with reports of research relevant to your problem 
in order to see what type of analysis other researchers used, or you might need to 
consult your professor. 

2-5a Example of a Research Plan 
Let's assume you're a sixth-grade teacher, and the principal and a committee from the 
department have decided that some social studies classes will use iPads. You have con
cerns about how effective they will be compared to your traditional teaching method. 
You want to plan a study in order to investigate this concern. 

Problem: You might state the problem in terms of the purpose of the study. "The pur
pose of the study is to determine if students who use iPads in social studies will achieve 
at a higher level than comparable students who are taught in the traditional way." You 
will need to explain why you chose the problem and why you think it's a significant 
problem; in other words, give a rationale for the study. 

Question: Based on the problem, state the specific question you want the research 
to answer. Remember to use operational definitions of the variables. The question is: 
"Will sixth-grade social studies students who use iPads receive higher grades on objec
tive achievement tests that accompany the textbook than comparable students who 
receive traditional instruction from the teacher?" 

Research Hypothesis: "Sixth-grade students in social studies classes who use iPads will 
receive higher grades on the objective achievement tests than sixth-grade students who 
had traditional classroom instruction in social studies." 

Null Hypothesis: The population mean test score of students using iPads will not dif
fer from the mean population scores of students having traditional instruction. 

Methodology: The proposed study would use a quasi-experimental design. Recall that 
a "true" experiment would require that you randomly assign students to the two sec
tions. The principal would probably not agree to let you draw students randomly from 
the total population of sixth-grade social studies students to set up two new sections. 
Instead, you would take two classes as they are already organized and randomly (use 
a coin toss) make one the experimental group using iPads and the other the control 
group having the traditional instruction. 

Data Analysis: Indicate what data you will gather and how you will analyze the data. 
The study will continue through one semester. Thus, there will be scores from a number 
of unit tests given during the semester. You would have scores for each student on each 
of the tests. Calculate an average (mean) for the experimental group and an average 
for the traditional group. These two means would be compared to see if the groups 
differed and the direction of the difference. If the experimental group mean is higher, 
can you assume that you have support for the research hypothesis? You would need an 
inferential statistical test that would tell you the probability that the null hypothesis 
is not true. If the null hypothesis is false, we reject it and conclude that there is a high 
probability that the means of the two groups differ significantly. If you find that the 
difference in achievement could have occurred simply by chance, you would not reject 
the null hypothesis. 

After the tentative research plan is approved, it may be helpful to try out the pro
posed procedures on a few participants. This trial run, or pilot study, will help the 
researcher to decide whether the study is feasible and worth continuing. At this point, 
you can ask a colleague to check your procedures for any obvious flaws. The pilot study 
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RESEARCH IN THE PUBLIC EVE 

The October 3, 2016, issue of Time reports on research that has investigated the effect of mind
fulness classes in elementary schools across the country ( Oaklander, 2016). The purpose of the 
research was to determine if mindfulness can be taught in the elementary school and if it is effec
tive in changing children's behavior. Researchers found that a mindfulness program can improve 
students' focus, ability to pay attention, academic performance, and even their empathy. Children 
learn how to communicate their feelings, how to be kind and get along with classmates, and how 
to modulate reactions. Results show that mindfulness exercises are also helping children who have 
anxiety, ADHD symptoms, and other behavior problems. 

Encouraged by the results, a growing group of researchers are pushing for mindfulness to be 
taught in all public schools. A movement is now also under way to train teachers to teach mind
fulness classes. Research that focused on hundreds of elementary school teachers in a sample of 
public schools in New York City reported that half of the teachers received mindfulness training, 
whereas the other half did not. Those who were trained in mindfulness became better at handling 
their own stress and also were more sensitive to their students' needs and became better at foster
ing a productive environment for learning. 

• What was the main research question in this study? 
• What was the research hypothesis? 

Summary 

focus of inquiry In qualitative 
research, the initia l topic 

(problem) that a researcher 
pursues. It may be presented 
in the form of a question or a 

statement. 

provides the opportunity to assess the appropriateness of data-collection methods and 
other procedures and to make changes if necessary. It also permits a preliminary testing 
of the hypothesis, which may give some indication of its tenability and suggest whether 
further refinement is needed. 

Unanticipated problems that appear can be solved at this stage, saving time and ef
fort later. A pilot study is well worth the time required and is especially recommended 
for the beginning researcher. 

The first task facing both quantitative and qualitative researchers is choosing a research
able problem for investigation. To find a problem, they can look to their personal 
experiences, to educational or psychological theories, to the current literature in their 
area of interest, or to noneducation sources. Quantitative and qualitative researchers 
use many of the same criteria to evaluate the significance of the proposed problem: 
Will the study contribute to the body of knowledge? Does it have potential for leading 
to further research? How appropriate is the problem with respect to the researcher's 
interests, knowledge, and experience in the area? Does the researcher have access to 
necessary data? Is the study ethically acceptable? Can the study be completed in the 
time available? 

A quantitative research problem is most generally concerned with the relationship 
between two (or more) variables: the independent variable, which is the variable that 
is manipulated or changed, and the dependent variable, which is the consequence of 
the manipulation of the independent variable. In addition to the variables, the quan
titative problem also identifies the population of interest. A qualitative problem called 
the focus of inquiry initially has a broader focus, but questions become more narrow as 
the study proceeds. 

After selecting and evaluating the problem, the researcher states a more specific re
search question that clarifies the problem by specifying the variables and population 
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Key Concepts 

central question 
directional hypothesis 
focus of inquiry 
nondirectional hypothesis 

Exercises 
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involved. In a quantitative study, the independent and dependent variables are opera
tionally defined. The next step is to state a hypothesis, which is the researcher's predic
tion about the outcome of the study. Hypotheses are important because they provide 
direction to the research and tell the researcher what to do to test the proposition. 
Because the hypothesis is often derived from the related literature, it connects the study 
to a body of knowledge. It also provides a framework for reporting the findings and 
conclusions of a study and facilitates the writing of a research report. 

An acceptable hypothesis must meet certain criteria. The most important criterion is 
that it must be testable, which means that it is possible to gather data that will either 
support or fail to support the hypothesis. It should be stated clearly and concisely and 
should agree with the preponderance of existing data. 

The two major types of hypotheses are the research and the null hypotheses. The re
search hypothesis is a statement of the researcher's prediction or expectation about the 
outcome. The null hypothesis, a negation of the research hypothesis, states that there 
is no relationship between the variables or no effect of the independent variable, or no 
differences between the groups. The null is important in the statistical analysis of the 
data and is explained more fully in later chapters. 

Hypotheses can be directional or nondirectional. A directional hypothesis states the 
direction of the predicted relationship or difference between groups. A nondirectional 
hypothesis states that there is a relationship or a difference between the groups but 
does not specify the direction of the difference. 

It is crucial to remember that a research hypothesis cannot be proved or disproved, 
only supported or not supported. Even if it is not supported, a hypothesis may serve a 
useful purpose because it can lead a researcher to reevaluate rationale and procedures 
and consider other approaches to the problem. 

null hypothesis 
pilot study 
population 
problem statement 

research hypothesis 
research plan 
testable hypothesis 

1. The following are topics for research. Restate each so 
that it becomes an acceptable statement of a research 
question. 

d. Is there a relationship between SAT scores and per
formance in the freshman year of college? 

3. Write a directional hypothesis for the following 
research question: Is there a relationship between 
the type of reward (tangible and intangible) and the 
amount of learning taking place in a program for 
low-achieving students? 

a. Preparation of home-schooled children for high 
school 

b. Predicting achievement in a graduate education 
program 

c. Self-concept of children with learning 
disabilities 

d. Attitudes of parents toward a later start time for 
classes at the local high school 

2. Evaluate the following research questions: 
a. Should the school day be lengthened in order to 

improve student achievement? 
b. Should students be retained in the early grades 

because of poor performance? 
c. Has the mandated state testing program in 

the elementary schools been good for U.S. 
education? 

4. Select a broad area you might be interested in re
searching, and identify a research problem in that 
area. What was the source of the problem? 

5. Evaluate the following statements as research 
hypotheses: 
a. Do SAT prep courses improve students' scores on 

the SAT? 
b. Students who participate in the high school 

volunteerism program become better adult 
citizens. 

c. International high school students are better in 
math than American high school students. 
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32 PART ONE INTRODUCTION TO RESEARCH 

6. Label the following hypotheses as research hypothe
ses or null hypotheses: 
a. Students will receive lower scores on achievement 

tests that measure the higher levels of Bloom's 
taxonomy than on tests measuring the lower levels 
of Bloom's taxonomy. 

b. There is no difference in the performance of stu
dents taught math by Method A and those taught 
by Method B. 

c. Students taught by laissez-faire teachers will show 
higher problem-solving skills in political science 
than will students taught by highly structured 
teachers. 

7. The following is an abstract of research by Skaalvik, E. 
M. and Skaalvik, S. taken from C. Roberts (Ed.), New 
Developments in Educational Research, Nova Science 
Publishers, 2007. 

This research investigated if math self-perception (self
concept and self-efficacy) predicted subsequent math 
achievement over and above the prediction that could 
be made by prior achievement in math. The participants 
in Study 1 were 246 middle school students, whereas the 
participants in Study 2 were 484 high school students. 
Achievement was indicated by final grades in math in 
two successive school years, whereas self-concept, self
efficacy, and self-esteem were measured at the beginning 
of the second school year with appropriate measures. 

Data analysis showed that students' self-percep
tions strongly predicted subsequent achievement in 
math over and above the prediction that could be 
made from prior achievement. Both studies indicated 

Answers 

1. a. How do children who have been home-schooled 
during the elementary grades perform academically 
in high school compared with children who have 
attended regular school? 

b. What is the relationship between GRE scores and 
achievement in the first year of a graduate educa
tion program? 

c. How do children with learning disabilities perceive 
themselves as students in the classroom? 

d. How do parents of high school students feel about 
having a later start time for classes? 

2. a. Research cannot answer questions of "should." 
b. Research won't tell us whether students should be 

retained. One could investigate how students who 
have been retained perform in later years compared 
to comparable students who were not retained. 

that self-concept and self-efficacy are important medi
ators of academic achievement. 

Identify the following: 
a. The research methodology 
b. The independent variable 
c. The dependent variable 

8. Write a directional and nondirectional research 
hypothesis and a null hypothesis based on the 
research question: What is the relationship be
tween achievement motivation and anxiety level in 
children? 

9. Classify the following studies as most likely being 
qualitative or quantitative: 
a. Life of an Adolescent Boy with Type I Diabetes 
b. The Effect of Ability Grouping on Academic Out

comes of Gifted Students 
c. Racial Stereotypes in Middle School Literature 

Textbooks 
d. What Is the Relationship Between Adolescents' 

Self-Esteem and Their Self-Perception as a 
Student? 

10. State the independent variable and the dependent 
variable in the following studies: 
a. The influence of an antismoking program on 

the attitudes of middle school students toward 
smoking 

b. The effect of participation in school sports on 
the social skills of adolescents with intellectual 
disabilities 

c. The effect of an early intervention program on the 
academic achievement of children from disadvan
taged families 

c. Research does not deal with value judgments. 
d. Trivial question; it has been investigated in numer

ous studies. 

3. Low-achieving students perform at a higher level 
when tangible rather than intangible rewards are 
used. 

4. Answers will vary. 

5. a. Hypotheses are not written as questions. 
b. It would be difficult to operationally define "better 

adult citizens" and measure it. 
c. Vague! How does one define and measure "better 

in math"? 

6. a. Research 
b. Null 
c. Research 
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7. a. Correlational 
b. Math self-perceptions 
c. Math achievement 

8. Directional: There is a positive relationship 
between achievement motivation and anxiety 
level in children. 
Nondirectional: Achievement motivation and anxiety 
level in children are related. 
Null: There is no relationship between children's 
achievement motivation and their anxiety 
level. 
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b. Quantitative 
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Reviewing the 
Literature 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

If I have seen further it is by standing 

on the shoulders of giants. 
3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

34 

Describe the role of related literature in quanti
tative research, and identify the main functions 
of a literature review in quantitative research. 

Describe the role of related literature in qualita
tive and mixed methods research. 

Describe and use resources to efficiently 
locate related literature. 

Understand the key reasons for the importance 
of mastering online database searching. 

Understand the criteria for judging the merit of 
information on the Internet. 

Detail a systematic progression of steps in 
organizing the literature, and explain the 
purpose of each step. 

Sir Isaac Newton (1642-1727) 

he search for related literature plays a fun

damental but different role in qualitative and 

quantitative research. It must be completed early 

in quantitative research but not in qualitative 

research. 
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CHAPTER 3 REVIEWING THE LITERATURE 35 

3-1 The Role of Related Literature in Quantitative Research 

related literature Literature 
(studies, theories) 

connected to the topic 
under investigation. 

Quantitative researchers are urged not to rush headlong into conducting their study. 
The search for related literature should be completed before the study commences to 
provide a context and background that supports the conduct of the study. This litera
ture review stage serves several important functions: 

1. Knowledge of related research enables investigators to define the frontiers of their field. To 
use an analogy, an explorer might say, "We know that beyond this river there are 
plains for 2,000 miles west, and beyond those plains a range of mountains, but 
we do not know what lies beyond the mountains. I propose to cross the plains, go 
over the mountains, and proceed from there in a westerly direction. II Likewise, the 
researcher in a sense says, "The work of A, B, and C has discovered this much about 
my question; the investigations of D have added this much to our knowledge. I 
propose to go beyond D's work in the following manner. II 

2. A thorough review of related theory and research enables researchers to place their ques
tions in perspective. You should determine whether your endeavors are likely to add 
to knowledge in a meaningful way. Knowledge in any given area consists of the 
accumulated outcomes of numerous studies that generations of researchers have 
conducted and of the theories designed to integrate this knowledge and explain 
the observed phenomena. You should review the literature to find links between 
your study and the accumulated knowledge in your field of interest. Studies with 
no link to the existing knowledge seldom make significant contributions to the 
field. Such studies tend to produce isolated bits of information that are of limited 
usefulness. 

3. Reviewing related literature helps researchers limit their research question and clarify and 
define the concepts of the study. A research question may be too broad to be carried 
out or too vague to be put into concrete operation; for example, "What do par
enting practices have to do with mental health? II A careful review of the literature 
can help researchers revise their initial questions so that the final questions can be 
investigated. The literature review also helps to clarify the constructs involved in 
the study and translate these constructs into operational definitions. Many educa
tional and behavioral constructs-such as stress, creativity, frustration, aggression, 
achievement, motivation, and adjustment-need to be clarified and operationally 
defined. These, as well as many other educational and behavioral constructs, do 
not lend themselves to research until they can be quantified. In reviewing litera
ture, you become familiar with previous efforts to clarify and operationally define 
these constructs. Successful reviews often result in the formation of hypotheses 
regarding the relationships among variables in a study. The hypotheses can provide 
direction and focus for the study. 

4. Through studying related research, investigators learn which methodologies have proven 
useful and which seem less promising. The investigator develops increasing sophisti
cation after digging through the layers of research that the related literature rep
resents. As you delve into your topic, you soon see that the quality of research 
varies greatly. Eventually, you should notice that not all studies in any one field are 
necessarily equal. You will soon be critiquing studies and noticing ways of improv
ing them. For example, early studies in any one particular field may seem crude 
and ineffective because research methodology and design are constantly refined 
with each new study. Even so, many research projects fail because they use inap
propriate procedures, instruments, research designs, or statistical analyses. Becom
ing proficient at evaluating research to determine its worth helps the investigator 
discover the most useful research path. 
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36 PART ONE INTRODUCTION TO RESEARCH 

5. A thorough search through related research avoids unintentional replication of previous 
studies. Frequently, a researcher develops a worthwhile idea only to discover that a 
very similar study has already been made. In such a case, the researcher must decide 
whether to deliberately replicate the previous work or to investigate a different as
pect of the problem. Duplication of previous research is usually conducted to test 
previous findings with new subject populations and thus confirm or invalidate it. 

6. The study of related literature places researchers in a better position to interpret the sig
nificance of their own results. Becoming familiar with theory in the field and with 
previous research prepares researchers for fitting their research findings into the 
body of knowledge in the field. 

As this discussion shows, quantitative research is built on a study of earlier work in 
the field, which helps the researcher refine his or her problem and place it in context. 
For qualitative researchers, the approach is very different. They are advised not to read 
in their area of interest because it is important that they approach their study without 
any preconceived ideas that might influence their work. 

3-2 The Role of Related Literature in Qualitative 
and Mixed Methods Research 

Barney G. Glaser, a pioneer in the grounded theory school within qualitative research, 
wrote, "In our approach we collect the data first. Then start analyzing it and generating 
theory. When the theory seems sufficiently grounded and developed, then we review the 
literature in the field and relate the theory to it through integration of ideas" (1978, p. 31 ). 
Glaser added, "It is vital to read but in a substantive field different from the research. This 
maximizes the avoidance of pre-empting, preconceived concepts" (ibid.). This approach 
is frequently applied to qualitative studies in the social sciences, such as education, and is 
distinctly different from the traditional scientific method. Grounded theory is developed 
inductively after examining a body of data and the resulting theory seeks to fit the data, 
whereas traditional grand theory is deductive and may not fit the data collected. 

A grounded theory-oriented researcher may find a search for research with his de
scriptors in fields such as medicine or animal behavior useful. The grounded theory 
researcher would not seek related literature in any of the human behavioral sciences. 

When the grounded theory study is complete, the researcher formulates theories to 
explain what has been observed. Then the researcher searches the literature to deter
mine how his or her conclusions fit into the existing theories in the field. 

Other fields of qualitative research may include a brief review of related literature at 
the beginning of a study to identify the theory that inspired the research or to justify 
the need for it. In the case of mixed methods research, the literature review may take a 
more dynamic and flexible form. It may be exploratory in the beginning stages of the 
study and explanatory at the end of the study. Or, it may take on both characteristics in 
iterative fashion as new research questions arise. 

3-3 Efficient Location of Related Literature 
descriptors Keywords used in 

computer searching of 
databases. Usually part of a 

controlled vocabulary, acces
sible by using a thesaurus 

specific to that database. 

In the past, and sometimes still today, researchers visit libraries to search manually for 
information related to their research topic. Doing a manual search requires that you 
first decide what keywords, or descriptors, best fit your topic, and then look at period
ical indexes that are provided on the reference shelves in the library in order to find 
references to periodicals that most likely include your area of interest. Make sure that 
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Boolean logic Named after the 
19th-century mathematician 

George Boole, a search 
allowing the inclusion or 
exclusion of documents 

through the use of Boolean 
operators AND, NOT, and OR. 
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you note all relevant bibliographic details for those references-author, title, journal 
name, data, volume number, and pages. 

However, manual searching is time-consuming and inefficient. Presently, most uni
versities, colleges, and public and private libraries subscribe to indexing and abstracting 
databases that are electronically searchable. 

The software in the electronic library databases can search for many topics simulta
neously and combine them, using logical concepts known as Boolean logic (from the 
logic system developed by the 19th-century English mathematician George Boole). 
The essence of Boolean logic lies in the use of three terms-AND, OR, and NOT
which are used to tell the computer's search engine how the investigator wants it to 
deal with the various constructs relevant to the study. For example, if you are interested 
in the outcome of different methods of teaching English spelling to early primary 
students, you would start by finding all appropriate descriptors for English spelling 
instruction and for primary grades. If you connect these with AND, you will only get 
documents that have both descriptors, thus narrowing your search. The more terms or 
concepts you add to your search using AND, the fewer results you will retrieve. If you 
use OR instead, you will broaden your search and get a flood of information about 
English spelling instruction in all grades, together with a second flood about primary 
grades not necessarily confined to the teaching of English spelling. The more terms 
or concepts you add to your search using OR, the more results you will retrieve. So as 
not to drown in excessive and possibly irrelevant information, you can narrow your 
search by adding descriptors to either side of your OR equation. Thus, think of OR as 
an inclusive or broadening operation and AND as a selective or narrowing operation. 
The third option, NOT, is also an exclusive or narrowing operation. If you wished your 
search to be focused on American English spelling instruction only, you might want 
to add NOT British. Thus, your search string would read English Spelling Instruction 
AND Primary Grades NOT British. In practice, it is likely that you will have more 
descriptors, and you will have to think carefully whether they should be linked with 
AND, OR, or NOT. 

The circles in Figure 3.1 show the use of Boolean logic in its simplest form, with 
only two constructs. The circles on the left show the use of AND, which includes both 
construct A and construct B. The circles in the center show the use of OR, which include 
all the documents with either construct A or construct B. The circles on the right include 
documents with construct A but not construct B. Keep in mind that while most search 
engines today use Boolean logic, some may not. Be sure to consult the help or FAQ 
sections of each database you use to make sure it uses Boolean operators. 

Here is an example of a search in the field of education using the ERIC data
base (see next section; www.eric.ed.gov). Using the Boolean descriptors (from 
the ERIC Thesaurus) "Changing answers" OR "Answer changing" AND "Multiple 
choice tests," plus a request for articles since 2004, turned up five articles deal
ing with the effect of changing answers in multiple-choice tests. In every study, 
more changes were from wrong to right, as had been the case in all the previous 
studies. 

A B A A B 

A and B A orB A not B 

Figure 3.1 Shaded Areas Represent What Is Retrieved by Each Logical Statement 
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indexing and abstracting 
periodicals Compilation 

of professional journals by 
discipline or other topic area 

with searching via key terms. 

ERIC database Education 
Resources Information 

Clearinghouse. 

3-3a Indexing and Abstracting Databases 
Indexing and abstracting periodicals are vital for locating relevant sources in your field. 
Database companies gather professional journals in each discipline. Their staff identi
fies the key terms for each article, indexes them, and typically provides an abstract for 
each article. 

Databases that combine several indexing and abstracting products are very useful, 
because you can input your key terms of interest and the database will identify relevant 
journal articles by journal, date, volume number, and page number. 

ERIC (Educational Resources Information Center) 
There are several reasons for beginning with the ERIC database: 

1. ERIC indexes and abstracts more education-related primary sources than any 
other database. It covers more than 1,900 journals and more than 1.6 million 
documents. 

2. It includes useful primary sources that were never published. In fact, ERIC was es
tablished in 1966 to collect, store, index, and abstract unpublished (fugitive) in
formation. Such documents include reports submitted to the U.S. Department of 
Education by its contractors and grantees, reports submitted to state and local depart
ments of education, papers presented at professional conferences, and so forth. The 
ID numbers of these documents begin with ED. Only later were professional journals 
added to the ERIC database. The ID numbers of journal articles begin with EJ. You 
can download the full text of ED materials. With EJ articles, you are able to download 
only key terms (which ERIC calls descriptors) and abstracts, not the full text. 

3. It can be accessed for free from any computer via www.eric.ed.gov. The U.S. Depart
ment of Education contracts with a private contractor to maintain the ERIC system 
and provide its services free to the public. 

The ERIC system formerly produced hard copy (print) periodicals of ED materials in 
Resources in Education and EJ documents in Current Index to Journals in Education. Today it 
exists only in electronic form. Submissions to ERIC are now vetted according to six criteria: 

1. Relevance of the submission to education 

2. Quality of the submission (completeness, integrity, substantive merit, utility/ 
importance, and education research) 

3. Sponsorship by professional societies or organizations, and government agencies 

4. Editorial and peer review criteria 

5. Availability in English 

6. Availability in electronic format 

Using the ERIC System 
As a general rule, the following steps are components of a successful ERIC search: 

1. Determine the keywords (descriptors) under which articles relevant to your study 
might be listed. These keywords will typically include the population and the vari
ables you have identified in your problem statement. 

2. Because the ERIC system only recognizes descriptors from its own thesaurus, you 
will need to find which of your keywords are used as descriptors. You may need to 
find synonyms for some of your keywords. 

3. Using ERIC descriptors and Boolean logic, perform the search, and copy or save the 
entire reference given for any title that may be useful. This procedure simplifies the 
task of finding the original articles. 
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4. Read the abstract first. If the abstract leads you to believe the entire document 
would be of interest, you can download the entire document if it has an ED prefix. 
If it is an EJ article, first try to download the full text through a different database. 
If that fails, seek out a print version of the article at your library. 

5. Search out articles in their journals at your own institution or through an interli
brary loan, or ask a librarian about the possibility of obtaining the articles online 
either through your library or through other commercial sources. 

A search of the ERIC system is an important step in the quest for related literature, 
but the researcher cannot assume that when this step is finished, the quest is completed. 
Material relevant to your question may not have been included in the ERIC database. 

Most other databases charge for their services. Fortunately, most universities, col
leges, and some public libraries subscribe to at least some databases and make them 
available to their clients and, in many cases, to anyone via the libraries' on-site termi
nals. Check with your library to determine what databases you can access through its 
services. This often varies according to licensing agreements with the database vendors 
and as libraries' budgets wax and wane. 

3-3b Other Education-Focused Periodical Indexes 
Many other periodical indexes in the field of education are useful for locating up-to
date information on research as well as contemporary opinion in the field. One of the 
standard indexes in the field is Education Index Retrospective. Published regularly since 
1929, this index includes articles in 800 periodicals, yearbooks, bulletins, proceedings, 
and monographic series. ERIC does not index 118 of these 800 periodicals. Education 
Index Retrospective is one of the best sources for locating journal articles published prior 
to the establishment of ERIC. A disadvantage of Education Index Retrospective is that it 
does not include abstracts. 

EBSCO Information Services, the publisher of Education Index Retrospective, has 
produced two additional electronic databases, Education Abstracts and Education Full 
Text. Education Abstracts comprises indexing and abstracts for more than 1,000 peri
odicals and yearbooks, with indexing dating back to 1969 and abstracts back to 1997. 
Books on education published after 1983 are also indexed within the Education Ab
stracts database. The Education Full Text database provides full-text coverage of journal 
articles dating back to 1983 and indexing dating back to 1969. Education Full Text 
also features in-depth coverage of special education, with 30 full-text journals dedi
cated to this important topic. Education Full Text includes approximately 520 journals 
considered the most important in the field and indexes more than 1,000 journals, 
including those from Education Index Retrospective. 

Exceptional Child Education Resources (ECER) is a quarterly publication that contains 
abstracts of resources in exceptional child education. It uses the same thesaurus of 
descriptors, indexing, and abstracting rules that ERIC does, and there is considerable 
overlap of resources indexed by ERIC and ECER. 

The Physical Education Index provides a comprehensive database of all aspects of 
physical education. 

Child Development Abstracts and Bibliography, published annually from 1927 to 2001, 
provides an author and subject approach to the areas of infancy; clinical medicine and 
public health; counseling; and developmental, comparative, and experimental psychol
ogy. Educational Administration Abstracts provides an author and subject approach to 
specialized journals in the field of educational administration. Higher Education Ab
stracts is a compilation of abstracts from journals, conference proceedings, and research 
reports relating to college students and student services. Topics covered include coun
seling and housing, financial aid, and testing and measurement. 
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EBSCO Information Services is a major player in the field of electronic databases, par
ticularly in the field of education. Its primary database platform, EBSCOhost, provides 
the online product Child Development and Adolescent Studies, which includes 417,000 
records with references to current and historical literature related to the education and 
development of children up to the age of21. It includes every issue, from 1927 to 2001, 
of Child Development Abstracts and Bibliography (formerly published by the Society for 
Research in Child Development). Recent coverage on current topics in education is 
also included. EBSCOhost also provides access to the Teacher Reference Center, which 
contains indexing and abstracting for 220 teacher and administrator journals and mag
azines. EBSCO also produces Education Source, which covers all levels of education and 
education specialties, the full text for more than 2,000 journals, and nearly four million 
citations-from early childhood to higher education as well as all educational special
ties such as multilingual education, health education, and academic testing. 

There are specialized indexes for every discipline, including business education, in
dustrial arts, and medicine. Some are available electronically and some in print; many 
are available in both formats. The availability of either format depends on several fac
tors, including the library you use and its patrons' needs, the quality of the electronic 
version of the index, and cost, to name a few. By consulting the basic guides to the liter
ature, your library's website or a librarian, you can obtain the names of the specialized 
indexes in other fields that you may need. 

3-3c Other Useful Databases 
PsyciNFO is a database covering nearly 2,500 journals in addition to books and book 
chapters. It is second only to ERIC in its usefulness to researchers in education. The ma
terial covered in this database is related to psychology, education, business, economics, 
linguistics, social work, health care, and many other fields. PsycARTICLES, a subset of 
PsyciNFO, offers full text for some of the journals referenced through PsyciNFO. Infor
mation about these databases is available at the American Psychological Association's 
website. Most university libraries subscribe to the PsyciNFO service. 

The procedure for using PsyciNFO is the same as for ERIC, but you must use 
PsyciNFO' s thesaurus. 

3-3d Citation Indexes 
Having access to print copies of Social Sciences Citation Index ( SSCI) (published since 
1973), the Science Citation Index (SCI) (published since 1955), and the Arts and Human
ities Citation Index (A&HCI) (published since 1976) is somewhat akin to having access 
to a time machine. If you have read a particularly useful article that was published in 
1996, you can use subsequent annual indexes to identify more recent publications that 
cite the 1996 article and list it as a reference, or you can find out which earlier writers 
were cited by its author. Clarivate subscribes to every major journal in each of its three 
general areas. For example, SSCI currently receives more than 3,200 journals to produce 
its annual index. We use SSCI in our description here because most education literature 
is referenced in that index. 

SSCI identifies which authors have been cited during the year in all areas of social 
science, including education, and what has been written in various areas. It also in
cludes the necessary bibliographic information for both cited and citing authors. This 
information is made available by way of four indexes: 

1. The Source Index is an alphabetical list of all authors published in the journals cov
ered by SSCI during the year. Complete bibliographic information is provided for 
the articles published by these authors, followed by an alphabetical list of the first 
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authors of each source cited in each article. The Source Index is cross-referenced to 
secondary authors. This index identifies papers cited by the authors listed, enabling 
you to search backwards in time. Some authors will have several articles in the 
same year. If you are interested in the work of a particular author, the Source Index 
is the place to go. 

2. The Citation Index presents an alphabetic list of the first authors of all works cited in 
the articles included in the Source Index, followed by the year, journal title, volume, 
and first page for each of that author's cited articles. For each article, the Citation Index 
lists the names of other authors who cited that article, followed by the journal, vol
ume, first page, and year of the article in which the citation occurred. Thus, the Cita
tion Index lets you follow the work of a particular author forward in time. For example, 
in the seventh edition of this book published in 2005, we included the entire article 
"Toward a Prototype of Expertise in Teaching: A Descriptive Case Study," by Tracy W. 
Smith and David Straham (2004) in the journal ofTeacher Education, 55(4), 357-372. 
The dissertation upon which this article was based won the American Association of 
Colleges of Teacher Education 2001 Outstanding Dissertation Award. We anticipated 
that it would have considerable impact. Figure 3.2 shows the result of our search 
through the citation section of the SSCI subdivision of the Web of Science. 

3. The Permuterm Subject Index takes every significant word and pairs it with every 
other significant word in each title. Each word in a title is then listed as a primary 
term combined with each of the other terms as co-terms. An alphabetic listing of 
the names of authors whose titles contain the words is provided for each paired 
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Figure 3.2 Example of SSCI Citation Entry (from 2017) 
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aggregate databases 
Large databases that combine 

single-topic databases. 

primary term and co-term. You can thus use the Source Index to find bibliographic 
information for each author. 

4. Bound in with the Permuterm Subject Index, the Corporate Address Index is an alpha
betical listing of organizations with which authors publishing during the year are 
affiliated. Under each corporate entry is a list of authors with complete biblio
graphic information. 

SSCI is available in both print and online formats. Due to the cost of this massive 
resource, some libraries have neither. However, SSCI, SCI, and A&HCI can be accessed 
through the electronic aggregate database Web of Science. Many large academic librar
ies subscribe to Web of Science. After determining what indexes or databases you need, 
consult with your librarian on the library resources available to access them. 

Tests in Print and Mental Measurements Yearbook 
Tests in Print, produced by the Buros Center for Testing at the University of Nebraska, 
does the same for commercially available tests. If you find a test that interests you in 
Tests in Print, you will be referred to the appropriate volume of Mental Measurements 
Yearbook ( MMY) (also published by the Buros Center) for more information on the test 
(e.g., test purpose, test publisher, price, test acronym, intended test population, admin
istration times, publication date( s ), test authors, and in-print status). Descriptions of 
each test are followed by critical reviews and references to studies in which the test has 
been used. 

Tests in Print and MMY are both in hard copy and electronic form. A useful strategy 
is to first determine if your chosen test is in Tests Reviews Online, which is continuously 
updated. Then seek the detail in the MMY hard copy at your library. 

If your library has neither the hard copy nor the electronic MMY, try getting it 
through interlibrary loan or other sources. If you are in a hurry, Test Reviews Online will 
send you the reviews for a $1 5 fee. 

If you cannot find the test you want in Test Reviews Online, the Buros Center recom
mends searching the Educational Testing Service (ETS) website. ETS maintains informa
tion on more than 25,000 commercial and research instruments, although it does not 
provide evaluations. 

3-3e Statistical Sources 
For educational statistics, the federal government, followed by states and local govern
ments, accounts for the greatest number of statistical documents. The National Center 
for Education Statistics (NCES) website (https:/ fnces.ed.gov) serves the research, ed
ucation, and other interested communities. NCES fulfills a congressional mandate to 
collect, collate, analyze, and report complete statistics on the condition of American 
education; conduct and publish reports; and review and report on education activities 
internationally. See the Fast Facts, QuickTables, Common Core, and Surveys and Pro
grams pages to get started. 

Several other commonly known reference works-such as World Almanac and Book 
of Facts and Information Please Almanac-contain statistics from educational fields and 
other subjects. In general, the data are reliable, and sources for many of the statistics 
are also given. 

Three indexes to statistics previously published by the Washington-based Congres
sional Information Service and now available via ProQuest are the American Statistics 
Index (ASI), Statistical Reference Index (SRI), and Index to International Statistics (liS). 
The ASI indexes and abstracts almost every statistical source issued by the federal gov
ernment. The SRI indexes and abstracts state documents and also includes many non
governmental statistics, ranging from those issued by private concerns and businesses 
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to those issued by nonprofit organizations and associations. The liS includes major 
governmental statistics from throughout the world. It is an excellent source of United 
Nations statistical data. These three indexes are available through the Pro Quest Statis

tical Insight collection. 
Since 19 62, the Digest of Education Statistics has covered the broad field of U.S. educa

tion from kindergarten through graduate school. This publication includes a selection 
of data from many sources, both government and private, and draws heavily on the 
results of surveys and activities carried out by the NCES. As noted previously, the full 
text of the digest and other important statistical publications are searchable through 
the NCES website (https:/ fnces.ed.gov). 

3-3f Government Publications 
The federal government, a major source of education information, sponsors more re
search, conducts more surveys, and collects more statistics of all kinds than any other 
organization in the United States. The U.S. Department of Education disseminates a 
vast number of publications, including research reports, surveys, administrative ac
tions, and program descriptions. 

For locating specific U.S. government publications, the U.S. Superintendent of Doc
uments' Catalog of U.S. Government Publications (CGP, published only online by the 
U.S. Government Printing Office [GPO]) is the prime index to consult. Its main section 
lists documents published by each agency, and it also includes title, author, subject, and 
title-keyword indexes. Publications from 1975 or earlier are available in print only in 
the form of the Monthly Catalog of the U.S. Government Publications. Publications from 
1976 onward are available online through the CGP. 

You can locate publications of state departments of education and other state agen
cies through the home pages of each state's department of education. As is true of 
nearly all indexes useful to scholars, most government indexes are now available on
line. The gateways for government information and publications on education are 
the U.S. Department of Education website at www.ed.gov, and the NCES website at 

https:/ fnces.ed.gov. At these websites you can find links to reports on current research, 
policy papers, and the searchable text of past and current popular paper resources, 
such as the Digest of Education Statistics, Projections of Education Statistics, and the Con
dition of Education. 

The purpose of the Digest is to provide a compilation of statistical information cov
ering the broad field of U.S. education from kindergarten through graduate school. The 
2015 Digest includes 626 tables from many different data sources. 

Projections of Education Statistics to 2024 provides projections for key education 
statistics. It includes statistics on enrollment, graduates, classroom teachers, and expen
ditures in elementary and secondary schools and in institutions of higher education. 
The tables, figures, and text contain data on enrollment, teachers, graduates, and expen
ditures for the past 14 years and projections to the year 2024. 

The Condition of Education describes the current status and recent progress of educa
tion in the United States. The 2017 online compendium features an overview essay and 
50 key indicators on the status and condition of education and are grouped under four 
main areas: (1) population characteristics, (2) participation in education, (3) elemen
tary and secondary education, and ( 4) postsecondary education. 

3-3g Dissertations and Theses Global (Formerly 
ProQuest Digital Dissertations) 

This database includes abstracts of doctoral dissertations and master's theses dating 

back to 1861. A wealth of information from more than 4 million dissertations and 
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theses completed at more than 1,000 accredited colleges and universities worldwide 
can be found through this source. Over 2 million dissertations and theses dating back 
to 1997 are digitized and available for PDF download. Print copies are available for 
those items not yet digitized. The database can be searched by keyword, title, and au
thor. Its hard copy form is Dissertation Abstracts. 

3-3h Aggregate Databases 
These are large databases that combine single-topic databases. They are convenient to 
use and often provide access to databases to which your library may not subscribe as 
stand-alone products. Keep in mind that the databases discussed next are not accessible 
for free. Many academic libraries make these products available to students, researchers, 
and scholars as part of their service to their user, the cost being covered by tuition or 
other sources of revenue. As a student you will need to learn how to log into these prod
ucts via your particular library's portal. If you do not have access through your library, 
you may be able to pay a fee for a personal subscription. 

Professional Development Collection 
Designed for professional educators, this database provides a specialized collection of 
more than 750 education journals and magazines, 530 of which are peer reviewed; it 
also includes more than 220 educational reports. Access to full-text articles is available 
as far back as 1965. 

Academic Search Premier and Academic Search Complete 
Academic Search Premier and Academic Search Complete are both products available via 
EBSCO's platform, EBSCOhost. They are the world's largest academic multidisciplin
ary databases, providing full-text articles of more than 4,000 peer-reviewed scholarly 
publications and indexes and nearly 6,000 peer-reviewed scholarly publications. These 
databases cover academic areas such as the social sciences, education, the humanities, 
language and linguistics, computer sciences, arts and literature, and engineering since 
1975. 

Web of Science 
Formerly called the Web of Knowledge, this database has included the SCI and SSCI since 
1987. It includes many useful indexes and abstracting databases, including MEDLINE. 
This makes the Web of Science invaluable when dealing with interdisciplinary topics 
that combine education with other fields of study. 

JSTOR 
The primary value of JSTOR is its role as an archive of journal information that of
ten reaches back to the inception of many journal titles. Some content dates back 
to the 19th century. This not-for-profit organization's search and store database can 
be accessed for a fee by way of a JSTOR username and password or through a partic
ipating institution such as a library. Since 1995, it has been building a high-quality 
interdisciplinary archive of scholarship in the humanities, social sciences, and sci
ences. More than 2,400 academic journals and 10 million articles, books, and pri
mary sources are included in its continuously expanding collection, all of which are 
full-text searchable. 

Google Scholar 
Available at http:/ fscholar.google.com, Coogle Scholar is an online search engine that tar
gets scholarly materials, such as peer-reviewed publications, book chapters, and conference 
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proceedings, across many disciplines. This search engine can identify relevant material 
throughout the world of scholarly research. Search results in Coogle Scholar are ordered 
by relevance, so when a search is conducted, those links listed first should be most relevant 
to your search. The relevance ranking is determined by the text in the article, the article's 
author, the publication, and the frequency of the citation of the article in the scholarly 
literature. 

World Cat 
The world's largest bibliographic database, WorldCat is invaluable to researchers in 
nearly any field. This union catalog, started in 1971, indexes the holdings of 72,000 li
braries and museums in 170 countries and provides access to bibliographic records for 
1. 77 billion physical and digital assets, including books, journals, music scores, video 
recordings, films, newspapers, maps, dissertations, manuscripts, and more in 4 70 lan
guages. The catalog includes all the holdings of most major academic libraries, larger 
public libraries and specialized collections, and the national libraries of France, Great 
Britain, Canada, and the U.S. Library of Congress, to name a few. Although no abstracts 
are given, the libraries that hold each item are listed as part of the item records; this 
can be helpful information for either the researcher or the interlibrary loan staff to use 
in obtaining an item. Table 3.1 provides a summary of various databases with their 
respective web addresses. 

3-3i Discovery Tools 
Discovery tools represent the next generation of search platforms for researchers. A 
discovery tool seeks to tear down the silos in which data are stored, as is the case with 
many of the databases discussed earlier, and provide access through a single unified 
index operating in much the same way as a Coogle search. By using a discovery tool, 
a researcher is able, in one search, to search a variety of databases from different ven
dors as well as a library's holdings of books, journals, audio and video recordings, and 
digital assets. Discovery tools such as EBSCO Discovery Service, Primo (a product of Ex 
Libris ), and the Summon Service (from ProQuest) are a few of the products currently 
on the market. These tools, as well as others that are sure to enter the marketplace, will 

Table 3.1 Major Useful Databases for Educational Research 
Databases Information Available At 

Primary databases 

ERIC www.eric.ed.gov 

PsyciNFO and PsycARTICLES www.apa.org 

Aggregate databases 

Academic Search Premier 

Professional Development 
Collection 

Web of Science 

Google Scholar 

World Cat 

JSTOR 

www.ebscohost.com/academic/academic-search 
. 

-prem1er 

www.ebscohost.com/us-elementary-schools 
/professional-development-collection-main-edition 

www.clarivate.com 

http:/ /scholar. google .com 

www. worldcat. org 

www.jstor.org 
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46 PART ONE INTRODUCTION TO RESEARCH 

undoubtedly simplify the task of searching for information by improving efficiency 
and increasing the discovery of new material. Although the speed and efficiency of 
collecting information has improved, and will continue to improve in the future, the 
researcher's task of making sense of the information, evaluating it critically, and using 
it to create new ideas remains the same. 

3-4 The Necessity of Mastering Online 
Database Searching 

It is essential to learn how to do online searching for several reasons: 

1. Many important indexing and abstracting periodicals no longer exist in hard copy. 
For example, ERIC no longer prints Resources in Education and Current Index to Jour
nals in Education. The ERIC database, which includes what was once in the peri
odicals, now exists only in electronic form. Many libraries subscribe only to the 
electronic equivalents of indexing and abstracting periodicals. 

2. In a manual search, you must examine numerous periodical indexes for a partic
ular topic, follow the topic through the indexes, and find a few relevant entries 
that combine your selected term with another interest. Computers can search for 
many topics at the same time and combine them using Boolean logic. Electronic 
database searches yield results that are more comprehensive, precise, accurate, and 
organized than the results of manual searches. 

3. Computer searching saves time because in only seconds the computer can retrieve 
and print information, eliminating the hours or even days required for a manual 
search. 

4. Online databases are frequently updated weekly or biweekly and thus are usually 
more up-to-date than printed indexes. 

5. You can narrow your search by specifying parameters such as date and type of 
publication, language of publication, publication date (descending or ascending 
order), alphabetically by author, or by title. 

It does take time and effort to master the use of electronic databases, but in academia 
today it must be done. The different resources available at various libraries create com
plications, as do changes in resources within an individual library. You will probably 
need the assistance of librarians and colleagues to learn how to search electronic data
bases. Sometimes you may elect to contact a website and find out the cost to run your 
specific search. 

3-5 Free Resources on the Internet 
The vast majority of college and university students have experience using the Internet. 
Since the Internet became available to the public, the growth in its use and in its variety 
of uses, both legitimate and suspect, has been unprecedented. As reviewed in this chapter, 
there exist a wide range of Internet sources for scholarly literature and test sources as well 
as a magnitude of other types of information. The Internet can help researchers access 
different databases of various types of materials and subjects throughout the world. 

The strengths of the Internet, however-namely its size and comprehensiveness
can work against the beginning researcher and may confound even the most experi
enced one. The old problem of not finding enough information has been replaced 
by the equally vexing problem of finding far too much information and needing to 
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determine its relative quality. There is no real "publication cycle" for some Internet 
resources, and for many there are no peer-reviewers, editors, fact checkers, or proofread
ers. In such cases, there is no accurate way for the reader to ascertain the authority of the 
author as there is in traditional publishing. As a result, a huge amount of information 
exists on the Internet, some erroneous, outdated, slanted, and even harmful. The web
sites of biased authors, hate groups, Holocaust revisionists, conspiracy theorists, and 
falsely generated information are the more extreme examples. 

It is often more difficult to determine the worth of a website than that of a print 
source because many personal sites look as professional and authoritative as a govern
mental or educational site. A good place to start is to consider the end of the URL or 
web address. Sites ending in .edu or .gov are education or government sites, which tend 
to have more credibility than sites ending in .com, .org, or .net. Many libraries and orga
nizations provide lists of subject-specific websites for researchers. 

3-Sa Evaluating Internet Sources 
Because the Internet offers a great deal of information-the worthy and the suspect, 
side by side-it is important that the researcher has criteria by which to judge Internet 
sources. Generally speaking, fee-based products provided via a college or university 
have greater authority, accuracy, and credibility than free sites located via a search en
gine such as Coogle or Bing. 

Determining the quality of a given print journal's articles has traditionally focused 
on the following criteria: 

• Reputation of the journal 

• Stringency of its editorial policies 

• Reporting of primary research, as opposed to feature articles synthesizing or sum-
marizing bodies of research for the lay audience 

• Use of blind reviews 

• Reputation of its reviewers 

• Its affiliation with distinguished learned societies 

• The presence or absence of advertising 

• Audience for which the journal is intended, scholarly versus the lay audience 

All these criteria have been used as ways to determine the relative worth of a partic
ular journal source. These criteria help a novice researcher determine the quality of the 
article he or she is looking at. However, when accessing research from web versions of 
formerly print-based journals, journals that exist solely in electronic form, or accessing 
the full text of articles from a variety of sources using a database (such as ERIC) as a 
gateway to full-text content, these criteria become less easily applied, even irrelevant. A 
web-based magazine for the general reader may look as professional and authoritative 
as a governmental or educational site, and the standards or editorial policies used in the 
choice of articles to include can be difficult to determine. 

Authority 
The first step in establishing the authority of any research is identifying the person re
sponsible for its creation. Is the author of the resource identified? Is a "snail mail" or 
e-mail address given so that you can contact him or her? Has the author published other 
works in the same, or another, field of study? This can be checked easily by searching 
the author's name in the library catalog or the journal indexes discussed previously. It is 
best if his or her work has appeared in a peer-reviewed journal. Is the author affiliated 
with a university, professional organization, or community organization? Is there a link 
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to the sponsoring group's home page, a description of the group, or contact informa
tion? For information found online, what is the site extension? Web addresses end in a 
suffix such as .edu or .com. This suffix gives the researcher an idea of who is hosting the 
website, as follows: 

.com A commercial site 

.edu A college or university 

.gov The U.S. government 

.us Usually a state government, community college, or school district site 

.org An organization 

.net A community network or Internet service provider 

Although you cannot be assured of the quality of information on any given site, 
educational and governmental sites usually contain authoritative information. Infor
mation provided by some commercial companies may be slanted to sell their products. 
In fact, it may be difficult to distinguish between an advertisement and a source of 
objective information. 

Accuracy 
Is the resource part of an edited publication? Has it been selected by a reviewer or an edi
tor? Are factual statements supported with bibliographies, endnotes, or links to the sources 
used? Are the sources cited, with complete bibliographic information including the date? 

Timeliness 
Is it dear when the information was originally published? For web-based information, 
is there a date listed when the page was last updated? Are links to outside web pages still 
active, or are they linking to sites that have moved or changed addresses? 

3-5b Online Journals 
In recent years, many journals have been produced exclusively online; these are frequently 
referred to as e-journals. That is, these journals are not available in print but are only avail
able on the Internet. Such resources are often referred to as "born digital." 

In education, the premier research association is the American Educational Research 
Association ( AERA). Within AERA, subgroups address particular interests in educa
tional research. These are called divisions and special-interest groups (SIGs ). One such 
SIG is the Communication of Research SIG. This SIG maintains a website listing many 
of the online journals in the field of education. The SIG and the listing of e-journals 
are available at http:/ jaera-cr.asu.edufindex.html. This website provides access to the 
content of nearly 200 e-journals. 

Open access (OA) journals are scholarly journals that are available online via the 
Internet without going through a library database and have often been through a peer 
review process. The Directory of Open Access Journals (DOAJ) also is a community
curated online directory that indexes and provides access to high-quality, open access, 
peer-reviewed journals. You can see more than 350 education-based online OA jour
nals at https:/ fdoaj.org. 

3-6 Organizing the Related Literature 
Once you are satisfied that you have carried out a reasonably comprehensive search of the 
literature in the field, you can proceed to the task of organizing it. A useful approach is to 
arrange the studies by topic and determine how each topic relates to your own study. 
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Avoid the temptation to present the literature as a series of abstracts. Rather, use 
it to lay a systematic foundation for the study. Present the literature in such a way as 
to justify carrying out your study by showing what is known and what remains to be 
investigated in the topic of concern. The hypotheses provide a framework for such orga
nization. Like an explorer proposing an expedition, the researcher maps out the known 
territory and points the way to the unknown territory to be explored. If your study 
includes several facets or investigates more than a single hypothesis, the organization 
process is done separately for each hypothesis. 

It is almost inevitable that a number of the reports you have carefully studied and in
cluded in your notes will, upon reflection, prove only peripherally related to the topic. 
It is neither necessary nor desirable to include in a proposal every study encountered in 
the search through the literature. Your readers will not be impressed by mere quantity. 
Relevance and organization of the material are of prime importance. 

The researcher who fails to approach the task of assembling the related literature in 
a systematic manner from the beginning can become very disorganized. The following 
suggestions may be of assistance. Your university, department, or research adviser may 
offer help sessions or minicourses, and the librarians at most institutions can also pro
vide helpful suggestions. 

1. Begin reading the most recent studies in the field and then work backward through earlier 
volumes. An obvious advantage of this approach is that you start with studies that 
have already incorporated the thoughts and findings of previous research. Earlier 
misunderstandings have been corrected, and unprofitable approaches have been 
identified. Another advantage is that these studies include references to earlier 
works and therefore direct you to sources you might not otherwise encounter. 0 b
viously, limits must be set to the process of gathering related research. On the one 
hand, laying meaningful groundwork for a study entails including all the impor
tant works in the field. On the other hand, devoting excessive time to this endeavor 
could result in boring the readers of your report with superfluous detail. Make sure 
the related literature serves-but does not dominate-your own work. 

2. Read the abstract or summary sections of a report first to determine whether it is relevant to the 
question. Doing so can save much time that might be wasted reading unhelpful articles. 

3. Before taking notes, skim the report quickly to find those sections that are related to the 
question-another way to save reading time. 

4. Make notes on file cards, in a word-processing program, or in some format that can be 
accessed easily or clustered with other notes on related research. This begins to orga
nize the review. With the prevalence of reference and database programs such as 
EndNote and Mendeley on virtually every computer, and stand-alone software 
packages such as Retworks also available, note taking and data manipulation are 
significantly easier than they were when previous editions of this text were pub
lished. EndNote, Mendeley, and RefWorks all offer a free download trial, which 
will help you get started. 

5. Write out a separate complete bibliographic reference for each work. For the sake of record 
keeping, include the reference in the bibliography list and with the individual note card 
with the notes on the source. A bibliography typically includes author, title, publisher, 
year, issue and volume numbers, and/or the universal resource locator (URL) or 
web address; the date you accessed an electronic source; and other information 
depending on the type of sources. Follow the most recent edition of the chosen 
style manual for citing references. There are websites that provide help in using the 
American Psychological Association and Turabian style manuals (see Chapter 14 ), 
which may be good places to begin. Add the library call number, or URL of the 
source to facilitate finding the work again, should it be necessary. 
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' 

6. To facilitate sorting and organizing, do not put more than one reference on each page, 
entry, or card. It is not possible to arrange references alphabetically or in any other 
way unless they are recorded singly. 

7. Be sure to indicate which parts of the notes are direct quotations from the author and 
which are your own paraphrases. Failure to make this distinction can lead to inadver
tent plagiarism. It is very easy to imagine that a passage from another source is your 
own creation after living with it for weeks or months, so be sure to document your 
material carefully. The consequences for plagiarism, intentional or unintentional, 
can be severe. It is also wise to clearly separate the author's evaluation of his or her 
research from your own conclusions. 

8. If you searched online databases, keep the search strategies (often called "search histories") 
on file. Typically, a database will give the option of printing out a search history, 
the list of searches typed in, along with the results. This information will help in 
the retrieval of information and reduce cost and time in case an update is needed. 

RESEARCH IN THE PUBLIC EYE 

The New York Times (Harris, 2017) posted an article about New York City "public school students 
living in homeless shelters has increased in each of the last five years, reaching nearly 33,000" in 
the 2015-2016 school year. According to the article, homeless students are clustered geographi
cally; last year, more than 40 percent attended schools in the Bronx. But the number of homeless 
students has increased in every borough in the last five years. Harris reports that the challenge of 
serving many homeless students is compounded for schools by the small amount of money set 
aside to help. 

Assume you were asked to help find solutions and write a report to the school board about how 
to help with this topic and make recommendations about what schools should do. 

• Where would you look to find solutions? 
• What keywords would you use to search? 

Summary 
A thorough knowledge of related literature is important for both quantitative and qual
itative studies. Quantitative researchers need to become familiar with previous research 
in their field of study so that their work is based in, and expands on, previous research 
in that area. For qualitative researchers, the study of related literature usually follows 
their research; that is, the researcher looks at the related literature to determine how his 
or her research fits in with what is already known. 

Sources of related literature can be found by manual searching, but this is slow and 
tedious. Now that electronic databases hold most of the information that researchers 
need, you must develop electronic searching skills, using Boolean logic. You must also 
investigate your local library's resources and make use of the assistance that your librar-
. . 
Ian can give you. 

There are many indexing and abstracting products, covering many fields. ERIC and 
PsyciNFO databases are probably the most useful to educators, but you need to be 
aware of the many other resources available to you, especially if your topic is interdis
ciplinary. Citation indexes like the Web of Science should be consulted because they en
able researchers to follow topics of interest both backward and forward in time. Other 
publications cover statistical information and government publications. Aggregate da
tabases combine single-subject databases, allowing a single search to cover many dif
ferent databases. 
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Free resources on the Internet can be a source of information for the researcher, but 
they must be used with caution, because there is no "quality control" comparable to 
the peer reviews that take place before papers are published in professional journals. 

In order to be helpful to the researcher and interesting for the reader of a paper or 
dissertation, the related literature must be organized. Studies that are most relevant to 
the topic of the research reported on should be discussed first, giving as much detail as 
is necessary to confirm their relevance. Other studies that are peripheral to the research 
should be mentioned briefly, especially if they suggest additional studies that might be 
undertaken later. 

Key Concepts 

ERIC database aggregate databases 
Boolean logic 
descriptors 

indexing and abstracting 
periodicals 

related literature 
WorldCat 

Exercises 

1. Which of the following are recommended strategies 
for organizing a literature search? 
a. Organize studies by topic. 
b. Begin with early articles and work forward in time. 
c. Read the abstract or summary sections of a report 

first. 
d. Skim the report to find those sections that are 

related to the chosen questions. 
e. Write out a complete bibliographic reference for 

each work. 

2. What are three important roles of incorporating 
related literature in a research project? Which role 
seems most important to you in your current or fu
ture research? 

3. Conduct a search on the same general topic in both 
ERIC and Education Index Retrospective. Compare the 
usefulness of ERIC and Education Index Retrospective 
in finding related research on your topic. Compare 
and contrast the following: the quality of abstracts, 
the journals covered, and the subject terms or 
descriptors used by the index. Which index do you 
predict would be the most useful in finding research 
on your topic? 

Answers 

1. a, c, d, and e 

2. Knowledge of related research enables the researcher 
to define the frontiers of the field, place the question 
in perspective, and avoid unintentional replication 
of previous studies. Defining the frontiers of research 
is especially important for a relatively inexperienced 
researcher, but any well-reasoned choice is acceptable. 

3. Both provide a means to locate relevant journal arti
cles. Education Index covers journals from 1929 to the 
present. ERIC includes more journals; started in 1966, 
it indexes articles using the ERIC thesaurus of subject 
descriptors and provides annotations. Education Index 

4. Explain the organization and the purpose of the Men
tal Measurements Yearbook. 

5. What purposes might searching the Web of Science 
serve? In addition to information about an article's 
citation record, what conclusions might these ci
tation indexes help you draw about an author or a 
journal? 

6. What conclusion could be drawn regarding a work, 
published in 1966, that was cited in 20 articles listed 
in the current Source Index of SSCI? 

7. If you were interested in the effect of teachers' stereo
typing on the achievement of girls in math classes, 
what are some terms for which you might search? Illus
trate how you might combine them into online search 
statements with Boolean operators AND, OR, or NOT. 

8. How do indexing and abstracting periodicals, data
bases, and aggregate databases differ? 

9. Find two web resources on an education-related topic 
of your choice, one from a commercial (.com) site 
and one from an educational ( .edu) site. Evaluate 
them using the criteria of authority, accuracy, and 
timeliness. Are there notable differences between the 
sources? Explain. 

Retrospective does not index unpublished literature. 
There are some periodicals that only Education Index 
Retrospective covers, which tend to be newsletters and 
so on. Because Education Abstracts, the electronic ver
sion of the index, tends to have shorter abstracts and 
also uses a controlled vocabulary that is less specific 
than the ERIC descriptors, most students will consider 
ERIC more useful, unless they are doing historical 
research. 

4. Given its long publication history and the length and 
authority of its reviews, the editions of MMY provide 
the most comprehensive listing and description of 
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standardized tests available. The critical reviews of the 
tests assist you in selecting an appropriate test. 

5. Citation Indexes such as Clarivate' s Web of Science 
provide ways to see what subsequent research has fol
lowed a particular article. You can draw tentative con
clusions about the influence of an author by looking 
at how often his or her work has been cited, and, in 
turn, you can draw conclusions about the influential 
journals in a field by seeing how often those articles 
that are heavily cited seem to come from a cluster of 
important journal titles. 

6. If an older article becomes heavily cited several years 
later, there may be several explanations: The research 
may have been treated by a noted scholar in a new way, 
a seminal piece of research may have recently been 
disproved, or the field of study may be experiencing a 
surge of interest because of a news event or finding. 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

4-1 Explain the purpose of an Institutional Review 
Board (I RB) and its levels of review, and identify 
FERPA and state some of its provisions. 

4-2 List the three main ethical responsibilities 
to follow in conducting research with human 
participants, distinguish between consent 
and assent and between anonymity and 
confidentiality, list the main components 
of an informed consent letter, distinguish 
between active and passive deception and 
explain why it is sometimes necessary to 
use deception, and list ethical concerns 
unique to qualitative research. 

4-3 List some of the ethical obligations that a 
researcher has to the profession itself. 

4-4 List characteristics of qualitative research that 
especially impact ethical decisions. 

\ 

Q) 
I I 

...c 
() 

It is very important to plan ahead. 

efore we proceed with a discussion of the 

design of research studies, we need to con

sider the ethical and legal considerations in

volved in conducting an educational research 

study. Ethical problems may arise because the 

subject matter in most educational research in

volves interactions with human beings. Research

ers have an obligation to safeguard the rights 

and dignity of the participants in their research. 

Current regulations regarding the ethical treat

ment of participants were motivated by some 

infamous studies in the last century in which par

ticipants were not treated ethically. One of the 

most heinous (critiqued by Jones, 1982) was 

the Tuskegee syphilis experiment, conducted by 

the U.S. Public Health Service to study the effects 
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54 PART ONE INTRODUCTION TO RESEARCH 

of the disease and its progression without treatment. The study began in 1932 in conjunction with the 

Tuskegee Institute in Alabama. The study included 600 men, mostly poor sharecroppers, who agreed to 

participate because they were offered free medical care. They were told they were going to be treated 

for "bad blood," a term used at that time to describe problems like anemia, fatigue, and syphilis. 

Over half of the men had been diagnosed with syphilis; the remaining had not been diagnosed but 

were included as a control group for comparative purposes. Later, when penicillin was discovered 

and a treatment was available, participants were not treated because they were part of the control 

group. Many died without ever knowing they had syphilis or that there was a treatment being withheld 

from them. The study was shut down by the federal government in 1972. Somewhat less serious was 

Milgram's (1963) research on reaction to authority, which deceived participants into administering "elec

tric shocks" of up to 450 volts to accomplices who acted as though they were in pain. The participants 

later experienced stress and anxiety because they thought they had deliberately caused pain to others. 

Laud Humphreys's (1970) study of homosexuality was another controversial study because of its decep

tion and gross invasion of privacy. 

4-1 Legal Obligations 

Belmont Report A report that 
identified three essential 

ethical principles that must 
be followed in all research 

with human subjects. 

institutional review board 
(IRB) A committee that 

determines whether 
proposed research meets 

federal and other legal 
and ethical standards. 

In response to the Tuskegee experimentation and other unethical studies, the federal 
government in 1974 passed legislation that applies to all research performed by or 
under the supervision of institutions receiving federal research funds. The National 
Research Act of 1974 requires that, to ensure protection of participants, all proposed 
research involving human subjects be reviewed and approved by an authorized board 
before the study begins. This act led to the establishment of the National Commission 
for the Protection of Human Subjects of Biomedical and Behavioral Research to de
velop a basic set of ethical guidelines for conducting research. 

This commission produced the Belmont Report (1979), which identified three es
sential ethical principles that must be followed in all research with human subjects: 
(1) protection of the human subjects from harm (physical or mental); (2) respect for 
participants' right to know the nature and purpose of the study and their right to give 
or withhold consent to participate (the right of informed consent); and (3) respect 
for subjects' privacy. One important stipulation of the law is that colleges and univer
sities engaging in research with human subjects form an institutional review board (IRB) 

that must review and approve each research proposal and certify that the research will 
comply with ethical guidelines. An IRB consists of a group of scholars from various 
departments of the university who are mandated to review and approve any proposed 
human subjects research. The board is not concerned with evaluating the research de
sign and methodology of the study; it wants to ensure that the study will comply with 
all ethical guidelines that protect the rights of the participants. There are three levels of 
IRB reviews based on the extent of potential risk to participants. Once the proposal has 
been submitted, the chair of the IRB committee will determine what level of review it 
should receive. 

1. Full review. The full review involves an inspection of all aspects of the research by 
all members of the IRB. It is used when board members believe that participants 
may be exposed to substantial risk or when minors are included as participants. 
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Exhibit 4.1 Information to Include in an IRB Application 

1. A brief statement about the general nature and purpose of the proposed research and where the study 
will take place. 

2. A description of how subjects will be selected, how many subjects will be involved, and how much 
time will be required. List eligibility requirements for subjects; if your study uses only male or female 
subjects, explain why. Disclose any relationship between researcher and subjects-such as teacher/ 
student, superintendent/principal/teacher, and employer/ employee. 

3. A list of all procedures to be used on human subjects or what the subjects will do. 
4. A list of any potential risks (physical, psychological, social, legal) connected with the procedures. 

A description of how risks are reasonable in view of the anticipated results. Describe procedures for 
minimizing risks. 

5. A description of methods for preserving confidentiality. Tell how data will be stored and if data will be 
with or without identifiers. 

6. Copies of informed consent forms. 
7. An explanation of the benefits to be gained by the subject-monetary, class credit, and the like. 
8. The information that may accrue to science or society in general as a result of the study. 
9. A list of any coinvestigators, cooperating departments, or cooperating institutions. Any co investigators' 

signatures pledging to conform to all ethical standards. 

2. Expedited review. The expedited review is not conducted by the full board but by 
only two or three members. It is used when the study is judged to involve minimal 
risk to the participants. An expedited review might be used for a survey study of 
faculty members in a department. 

3. Exempt review. An exempt review is one that does not need to meet all the IRB 
guidelines but may need a cursory inspection. It typically involves research that 
takes place in familiar educational settings without changes or interventions, such 
as ordinary testing, surveys, interviews, and observation of behavior, unless the in
formation from these procedures is recorded in such a way that the human subjects 
can be identified. 

You can see that much of educational research, such as investigations of the ef
fectiveness of various instructional strategies in a classroom, is exempt from most of 
the federal regulations. If your research is for a course, dissertation, or thesis, it may 
not require review by the IRB. However, the IRBs at some universities may have cer
tain regulations that are even more restrictive than the federal ones; thus you should 
always plan to consult the IRB at your campus to determine if its rules and policies 
may be different. 

The researcher must submit a proposal to the IRB for its approval before the study 
can begin. Many schools have a preprinted application form that the researcher com
pletes and submits to the IRB. These may differ from institution to institution, but 
there is some basic information that all would most likely require. Exhibit 4.1 shows 
the kind of information that would be included in an application for approval. 
Researchers should know the deadline for submission of the application and must 
observe it. 

4-2 Ethical and Legal Considerations 
Let us examine further some of the most common ethical principles and how they are 
translated into research procedures. 
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passive deception A type of 
deception in which subjects 

are not given sufficient 
information about the 

study's purpose. 

active deception A type of 
deception in which subjects 

are deliberately given 
misinformation about the 

study's purpose. 

4-2a Protecting Subjects from Harm 
The federal regulations require a determination of whether the subjects will be placed 
"at risk" by the research procedures. If the researcher can demonstrate that the physical, 
mental, and social risks involved in the proposed research are no greater than those 
encountered "in daily life or during the performance of routine physical or psycholog
ical examinations or tests," the subjects are not considered "at risk." If the subjects are 
"at risk," then the researcher must be able to argue that (1) the value of the knowledge 
that is likely to be gained exceeds the potential harm; (2) all subjects will be fully in
formed of the risks in the procedures, and the voluntary and written consent of each 
subject will be obtained; and (3) appropriate medical or other support services will be 
available to subjects who participate. If these conditions are met, the IRB will usually 
approve the proposed work. Failure to follow all the procedures almost guarantees that 
the research will not be approved. Typically, there is no appeal procedure from an IRB. 

4-2b Obtaining Informed Consent 
Another stipulation of the National Research Act is that the researcher must obtain 
informed consent from research participants. Consent should be voluntary, informed, 
and granted by a competent individual. Obtaining consent is more than simply having 
a potential research participant sign a form. An informed consent statement has two 
purposes: (1) to enable potential research participants to make an informed choice as 
to their participation in the study, and (2) to document their decision to participate. 
To make an informed choice, potential participants must understand the purpose and 
procedures of the study, its risks and benefits, and the obligations of the participants 
and the researcher. The informed consent is documented by the use of a written con
sent form approved by the institution's IRB and signed by the subject or his/her legally 
authorized representative. 

In some cases, prior knowledge of the purposes of the study could bias the results. 
Participants in a study may change their normal behavior or they may respond in the 
way they think the researcher expects. Thus, researchers sometimes do not tell partici
pants the true purpose of the study but instead use deception. That may sound unethical, 
but there are two types of deception: (1) passive deception, in which participants are 
not told untruths but are simply not given all the information about the true pur
pose of the study, and ( 2) active deception, in which participants are deliberately given 
misinformation about the true purpose of the study. It is important to maintain the 
voluntary nature of participation even if the subjects don't have full knowledge of the 
purpose of the study. In instances when the researcher deems it necessary to use de
ception, he or she must give the participants a full explanation after the study ends. 
Some ethicists suggest that after explaining all aspects of the deception at the end of the 
study, researchers give subjects the opportunity to withdraw their data from the study 
(without any penalty). Coercion of subjects and fraudulent explanations of purpose are 
prohibited by virtually every professional code of ethics. 

Obtaining informed consent from people who are not considered capable of repre
senting themselves is problematic. If their competence limits their ability to give con
sent, researchers should obtain these individuals' assent, or oral agreement, to participate 
and the consent for their participation from their guardians. Minors, for instance, may 
assent to participate if they are old enough to read and to understand that they are 
agreeing to participate voluntarily. Researchers facing this problem should consult with 
the chair of their IRB or with the legal counsel of their institution or organization. 

Exhibit 4.2 shows a sample informed consent statement showing the kind of infor
mation the researcher would provide to potential respondents. If they are willing to 
participate, the individuals would read and sign. 
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Exhibit 4.2 A Sample Informed Consent Statement 

INFORMED CONSENT STATEMENT 

Indiana University-Bloomington 

You are invited to participate in a research study. The purpose of this study is ___________ _ 

INFORMATION 

Describe all procedures, preferably in chronological order, that will be employed in the study. Point out any 
that are considered experimental, and explain technical and medical terminology. 

State the amount of time required of the subject per session and for the total duration of the study. 

If applicable to your study, describe: 

• Alternative procedures or courses of treatment (when experimental procedures are being used). 

• The number of subjects that will be participating in the research. 

• Information concerning taping or filming. 

• A disclaimer for the use of deception. 

RISKS 

List any foreseeable risks or discomforts of each procedure to be used in the study, and any measures that will 
be used to minimize the risks. 

EMERGENCY MEDICAL TREATMENT (if applicable) 

In the unlikely event of physical injury resulting from your participation in this research, emergency medical 
treatment will be provided at no cost to you. Be certain that you immediately notify the researcher if you are 
injured. If you require additional medical treatment, you will be responsible for the cost. No other compen
sation will be provided if you are injured in this research. 

BENEFITS 

List the benefits you anticipate will be achieved from this research to the subjects, others, or the body of 
knowledge. 

CON Fl DENTIALITY 

Describe the extent, if any, to which confidentiality of records identifying the subject will be maintained. OR, 
explain when and how confidentiality will be broken. 

COMPENSATION 

For participating in this study, you will receive ------------· Other ways to earn the same 
amount of credit are . If you withdraw from the study prior to its completion, 
you will receive ____________ _ 

(continued) 
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Exhibit 4.2 A Sample Informed Consent Statement (continued) 

CONTACT 

If you have questions at any time about the study or the procedures (or you experience adverse effects as a 
result of participating in this study), you may contact the researcher. 

Name Address Phone number Email 

If you feel you have not been treated according to the descriptions in this form, or your rights as a participant 
in research have been violated during the course of this project, you may contact the office for the Indiana 
University Bloomington Human Subjects Committee. 

Address Phone number Email 

PARTICIPATION 

Your participation in this study is voluntary; you may refuse to participate without penalty. If you decide to 
participate, you may withdraw from the study at any time without penalty and without loss of benefits to 
which you are otherwise entitled. If you withdraw from the study before data collection is completed, your 
data will be returned to you or destroyed. 

CONSENT 

I have read this form and received a copy of it. I have had all my questions answered to my satisfaction. I agree 
to take part in this study. 

Subject's signature: _____________ _ Date: __________ __ 

I agree to allow my child, __________ , to take part in this study. 

Parent's signature: _____________ _ Date: __________ __ 

Witness signature: _____________ _ Date: (required if form 
is read to subject) 

Consent form date (date you construct or revise the form) 

Source: Form provided by the Indiana University Human Subjects Office (2012). 

privacy Specifies that any 
data that identifies a student 

may not be made available 
without written permission. 

4-2c Right to Privacy 
Respect for privacy is at the heart of the conduct of ethical research with human 
participants. The Family Educational Rights and Privacy Act (FERPA) of 1974, also 
called the Buckley Amendment, was designed to protect the privacy of students' 
educational records. It applies to all schools that receive funds under an applicable 
program of the U.S. Department of Education. The legislation specifies that any per
sonally identifiable data for a student may not be made available to persons outside 
the school unless written permission is obtained from the student (if of age) or a 
parent/legal guardian. 
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The major provisions of FERPA that have relevance for researchers are: 

1. Parents or eligible students (age 18 or in postsecondary school) have the right 
to inspect and review the student's educational records maintained by the 
school. 

2. Schools must have written permission from the parent or eligible student in order 
to release any information from a student's educational record. The consent must 
indicate the information that will be released, the purpose of the disclosure of the 
data, and to whom it will be disclosed. However, in certain circumstances, schools 
may disclose those records, without consent, to school officials with legitimate 
educational interest, for audit or evaluation purposes; and to organizations con
ducting studies on behalf of the school. 

3. Schools may disclose without consent "directory" information such as student's 
name, age, address, telephone number, date and place of birth, honors and 
awards, and dates of attendance. However, schools must tell parents and eligible 
students about directory information and allow parents and eligible students a 
reasonable amount of time to request that the school not disclose the directory 
information about them. 

There are two aspects of the privacy issue: anonymity and confidentiality. Anonymity 
refers to the process of protecting the identity of specific individuals. No identification 
is attached to the data obtained; not even the researcher knows who contributed the 
data. Confidentiality refers to the process of keeping the information obtained from 
individuals during a study secret and private. Participants in a research study must be 
protected from the risk that information they give during a study could be released to 
outsiders where it might have damaging consequences. 

If the researcher does not need to have the subjects' names and other identify
ing information, it is recommended that the information not even be collected. 
If it is necessary to collect the data for follow-up or other purposes, then it is the 
researcher's responsibility to provide secure storage for that information and to con
trol access to it. In general, we recommend that only the principal researcher and 
those staff members who must know individual data for work-related purposes have 
access to them. 

For research funded by the Department of Education, an investigator must pro
vide assurance for the secure storage and maintenance of all names and other iden
tifying information. If the research project collects any personally incriminating or 
socially damaging information, this obligation becomes even more important. Fail
ure to keep information of this type secure could lead to sanctions under the federal 
regulations (disqualification from further grant support) or to civil suits for personal 
damages. 

THINK ABOUT IT 4.1 

List the ethical principles of research that were violated in the Tuskegee experiment. 

Answer 

The experiment involved risks to the participants, deception, invasion of privacy, and did not 
have informed consent. 
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4-3 Other Ethical Guidelines 
Reports of early research like the Tuskegee experiment that violated all ethical prin
ciples prompted professional organizations like the American Educational Research 
Association (AERA) and the American Psychological Association (APA) to publish for
mal ethical guidelines for conducting research. The latest revision of the AERA Code 
of Ethics was in 2011 and in 2010 for the APA. AERA's Code of Ethics includes a set of 
standards designed specifically to guide the work of researchers in education. Space 
does not permit our including the complete AERA Code. Students are urged to read the 
Code on the AERA website. Ultimately, it is the individual researcher who is responsible 
for seeing that his/her research is ethical. 

4-3a Professional Obligations 
Researchers have an obligation to report all their findings fully and honestly, even if 
the findings contradict their expectations. Researchers are sometimes tempted to make 
excuses when their results do not support the research hypothesis. For example, they 
may explain that the results did not "come out right" because of the statistical analysis 
that was used. The researcher has the responsibility to choose the appropriate statistical 
analysis before conducting the study and then must use those statistics to draw conclu
sions. Researchers must report the results of all statistical analyses, not just the ones that 
are statistically significant. 

When the results do not tum out as expected, the researcher must not go back 
through the data searching for some comparisons between subsets of the sample 
(between sexes, grade levels, ethnic groups) where the research hypothesis might be 
supported. Such unplanned post hoc analyses of subgroups can lead to misleading 
conclusions and should be avoided. Any comparisons should be planned and included 
in the proposal before the study begins. 

If a researcher decides to submit a report of a study to a professional journal, 
then that journal has first claim to publication. One does not submit a manuscript 
to a second publication until an official decision has been received from the first 
publication. 

4-4 Ethical Concerns in Qualitative Research 
The previous discussion of ethical issues applies to both quantitative and qualitative 
research. Qualitative research, however, differs from quantitative in some unique ways 
that may influence decisions related to ethics. 

Getting permission to conduct a qualitative research study can be more problem
atic. The researcher has to complete the application form for the IRB in order to get 
approval. Because a qualitative design may change or evolve during the course of the 
study, it is difficult for the researcher to answer some of the questions on the form. 
He or she does not know initially what kinds of activities will be presented to poten
tial participants or what might happen. The intended problem for investigation may 
not be the problem the researcher ends up studying. Qualitative research plans may 
have to be altered as the study gets under way. If it becomes necessary to change the 
focus or design of the study, the researcher needs to get an amendment approved by 
the committee. 

Another consequence of the flexible design of qualitative studies is that unantici
pated situations may arise that require ethical decisions to be made. When this hap
pens, the researcher may be unprepared to make a quick ethical decision. The best way 
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to prepare is to try to anticipate any ethical issues that could arise and get prepared to 
deal with them. 

Another ethical concern in qualitative research is associated with one of the advan
tages of this kind of research. Qualitative researchers are closely and personally asso
ciated with the research setting and its human participants. Researchers spend a great 
deal of time observing and talking with the participants and thus may form a kind of 
bond with them. This has two consequences: one an advantage and the other a poten
tial problem. As far as the research goes, this closeness may be an advantage because 
it provides richer and deeper data from the participants. On the other hand, it may in
fluence the objectivity of the research and the interpretation of the data. The researcher 
may observe behaviors that are illegal; for example, a qualitative researcher in a high 
school may learn about the sale and use of illegal drugs. A researcher studying teaching 
styles may observe some emotionally abusive teachers on the faculty. What does the 
researcher do with this "guilty knowledge"? Does the researcher have an ethical respon
sibility to report the drug activity to the authorities? Should the principal of the school 
be informed about the abusive teachers? One rule that researchers must always follow 
is that they are legally obligated (mandated) to report any evidence of child abuse. 

The issues of anonymity and confidentiality, so important in quantitative research, 
are problematic in qualitative research. Researchers cannot promise anonymity be
cause they generally know the names of the participants. The researcher must try to 
maintain confidentiality of the field notes and other records. You should be aware 
that researchers' records can be subpoenaed if a court discovers evidence of crimi
nal activity. For this reason, researchers who conduct sensitive research do not keep 
records that identify individuals unless absolutely necessary. In field notes, they use 
false names or code numbers to keep track of what information came from whom 
without revealing identities. 

A more detailed discussion of ethics in qualitative research is covered in Chapter 18. 

4-4a Revisions of Federal Policy on Human 
Subjects Research 

It was announced on January 19, 2017, that the regulations on the protection of hu
man subjects are being revised. The changes will take effect by January 20, 2018. As we 
discussed earlier, the review of proposed research to guarantee protection of human 
subjects in research was mandated by the Belmont Report in the late 1970s. The pro
visions (sometimes called the Common Rule) have remained largely unchanged since 
then. Revisions to the policy include: 

1. New requirements for consent forms to provide potential subjects with a better 
understanding of a project's scope, including risks and benefits, so they can make 
a more fully informed decision about whether to participate. 

2. Establishes new exempt categories of research based on the level of risk they pose 
to participants. For example, secondary research (chart reviews, etc.) involving 
identifiable private information which is already protected by the Health Insur
ance Portability and Accountability Act (HIPAA) will be considered exempt, as will 
some research involving benign behavioral interventions like solving puzzles or 
playing games. 

3. Consent forms for certain federally funded clinical trials be posted on a public 
website. 

4. Removal of requirements for continuing review of ongoing research studies where 
such review does little to protect subjects. For example, research reviewed under an 
expedited procedure or minimal risk in data analysis only may no longer require 
annual or biannual review (Indiana University, 2017). 
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Summary 
When conducting research with human participants, it is essential that their rights, 
safety, and dignity be protected. Prior to the 1970s there were no regulations gov
erning research with human participants, and studies were conducted that involved 
blatantly unethical practices. In response to the adverse publicity associated with the 
Tuskegee syphilis study, the U.S. government passed the National Research Act in 
197 4, which requires that all proposed research involving human subjects be reviewed 
and approved by an authorized board before the study begins. This act resulted in the 
establishment of the National Commission for the Protection of Human Subjects of 
Biomedical and Behavioral Research to develop a basic set of ethical guidelines for 
conducting research. This commission produced the Belmont Report ( 1979 ), which 
identified three essential ethical principles that must be followed in all research with 
human subjects: ( 1) subjects' right to know the nature and purpose of the study; 
(2) their right to give or withhold informed consent; and (3) respect for subjects' 
privacy. One stipulation of the law was that colleges and universities engaging in 
research with human subjects had to form an institutional review board (IRB) that 
must approve each proposal and certify that the research will be conducted in accor
dance with the law. Much of educational research conducted in commonly accepted 
educational settings involving comparisons of instructional strategies, educational 
tests, and the like are exempt from some of the federal regulations. The IRBs remain 
in place at universities, however, and they may have stricter regulations than the fed
eral ones. The researcher should consult his or her IRB to determine institutional 
rules and regulations that may differ. Revised regulations on the protection of human 
subjects took effect in January 2018. 

RESEARCH IN THE PUBLIC EYE 

In April 2017, National Public Radio correspondent Richard Harris published an article that dis
cussed how U.S. scientists with the National Academy of Sciences (NAS) revamped their research 
standards in the first major update in 25 years. The update is intended to more effectively promote 
integrity and ethics in scientific research. 

Harris provides a brief overview of the findings of a new NAS report titled Fostering Integrity in 
Research, which highlights how scientific research can inadvertently create incentives that can be 
harmful to ethical research. Some of the most dramatic changes impacting the research commu
nity over the past 25 years include the highly global, interconnected, and collaborative nature of 
contemporary science and education as well as a trend toward a greater and faster openness, trans
parency, and sharing of research data, which, among other benefits, can encourage researchers to 
conduct new research. 

The NAS committee responsible for the report recommended the creation of a Research Integ
rity Advisory Board, a nongovernmental board that would help universities and other research 
institutions promote more ethical research. The new standards also shift the focus from individual 
unethical researchers to a more comprehensive improvement of the entire research enterprise as 
a whole. For instance, the article discusses those pervasive, damaging research practices such as 
"cutting corners, using dubious statistics, or not fully sharing what you've done so other scientists 
can reproduce your results" that are more systemic and in need of improving. 

• How is the issue of openness and transparency relevant to research ethics? 
• Drawing on this article, how might global collaboration among researchers impact re

search ethics? 
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• Assuming you were asked to make further recommendations about what universities 
should do to improve ethical research training for faculty and students, what additional 
recommendations might you make? 

Key Concepts 

active deception 
Belmont Report 

institutional review board (IRB) 
passive deception 

. 
pnvacy 

Exercises 

1. Which of the following proposed studies would 
require a full review by an IRB? 
a. A study using videotapes of first graders reading 

aloud in the classroom 
b. A study where professors are surveyed about their 

attitudes toward the use of student ratings 
c. A classroom survey of high school seniors concern

ing their postsecondary education plans 
d. None of the above 

2. Distinguish between anonymity and confidentiality. 

3. Which of the following proposed studies would not 
be exempt from federal regulations for research with 
humans? 
a. A study comparing two methods of teaching 

reading in the elementary schools of a district 
b. A survey of the attitudes of college freshmen 

toward the advising procedures at a university 
c. A history of the School of Education at Central 

State University 

Answers 

1. a 

2. Anonymity refers to the process of not associating 
an individual's name with the data the individual 
provides in a study; confidentiality refers to keeping 
the data obtained from an individual during a study 
secret and private. 

3. d 

4. In qualitative research, it may be more difficult to get 
approval for a research study. The design of a quali
tative study evolves and changes; thus the researcher 
cannot always answer all the questions on the form 
from the IRB. The qualitative researcher becomes 
closer to the subjects during the study and may not 
be as objective in interpreting the data. Researchers 
may also hear or come into contact with illegal activi
ties and must make difficult decisions about a course 
of action. 

d. A study of the effectiveness of a new drug for the 
treatment of hyperactivity among children 

4. List some of the ethical concerns that may arise in 
qualitative research. 

5. Which of the following is not an ethical principle in 
research with humans? 
a. Ensure anonymity and confidentiality. 
b. Obtain informed consent from all subjects. 
c. Allow participants to withdraw from study at 

any time. 
d. Keep information about the purpose of the 

research secret. 
6. What was the most important stipulation of the 

Belmont Report (1979)? 

7. Distinguish between assent and consent in a research 
study. 

8. If the IRB determines that a research study places 
subjects "at risk," what are the alternatives available to 
the researcher? 

5. d 

6. It stipulated that colleges and universities engaging in 
research must form an IRB that reviews and approves 
each research proposal and certifies that the research 
complies with all ethical principles. 

7. Assent refers to an oral agreement by a minor to 
participate in a study or by an adult who is not com
petent to read and understand the written consent 
form. Consent refers to one's making an informed 
choice to voluntarily participate in a research study. It 
is documented by the use of a consent form signed by 
the participant. 

8. The researcher might argue that the physical, mental, 
and social risks involved in the research are no greater 
than those encountered in daily life or during the 
performance of routine classroom activities. He might 
also argue that ( 1) the value of the knowledge to be 
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gained from the research exceeds any potential harm; 
( 2) all subjects will be fully informed of any risks, and 
the voluntary and written consent of each subject will 
be obtained; and (3) appropriate medical or other 
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(I) 

1 
Measurement 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

5-1 

5-2 

5-3 

5-4 

5-5 

Explain the role of measurement in research; 
access sources to obtain information necessary for 
evaluating standardized tests and other measuring 
instruments; identify the four levels of measure
ment, their characteristics, and examples of each; 
and distinguish between the terms measure and 
scale as used in quantitative measurement. 

Distinguish between measures of aptitude 
and achievement, between ceiling effect and 
floor effect and why these may be of concern, 
and between norm-referenced and criterion
referenced tests. 

Give examples of using technology in 
measurement. 

Identify the two approaches to measuring 
personality, and know the advantages and 
disadvantages of the measures in each. 

Describe the steps to follow in preparing a Likert 
scale for measuring attitudes, and state the 
kinds of errors that are common to rating scales. 

~ 5-6 List at least five guidelines that a researcher 
should follow when using direct observation as a 
data-gathering technique. 

Q) 
c: 
Q) 

;:: 
ro 
~ 
£ 
Q) 

~ 5-7 Tell how measurement tools differ in quantitative 
~ and qualitative research. 

\ 

Q) 
I I 

...c 
() 

Operational definitions transform 
constructs into observable 

measures. 

lthough very different instruments are used, 

measurement is important in both quanti

tative and qualitative research. In this chapte r, we 

focus on measurement in quantitative research. 
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5-1 Measurement in Quantitative Research 

measures The tools or 
instruments that researchers 

use to measure variables. 

scale A scale refers to the 
set of response options 

that measures use to 
record a variable. 

nominal scale A scale of 
measurement that classifies 

objects or individuals 
into categories that are 

qualitatively but not 
quantitatively different. 

ordinal scale A scale of 
measurement that rank-orders 

objects and events according 
to the extent to which they 

possess the characteristic of 
interest, but in which the 
distance between points 

cannot be assumed 
to be equal. 

One aim of quantitative research is to obtain greater understanding of relationships 
among variables in the population. Assume an educator wants to know the relationship 
between intelligence and creativity among first-grade children. One cannot directly ob
serve intelligence or creativity, but one can investigate the relationship between them. 
Recall that intelligence and creativity are constructs for which there are observable be
haviors accepted as valid indicators. Measurement involves the use of these indicators 
to represent the abstract constructs. Individuals vary on almost any construct such as 
attitude, aptitude, achievement, motivation, or self-efficacy in which researchers might 
be interested. We first need to obtain quantitative estimates of the amount of the char
acteristic that individuals possess. The instruments that researchers use to obtain these 
quantitative estimates are called measures. Once we have the numbers that represent 
the values of the variables, we can then study the relationship between the numbers 
and therefore the relation among the abstract characteristics we are studying. 

Measurement is essentially a process through which observations are transformed 
into numbers. S. S. Stevens ( 19 51) defined measurement in this way: "In its broadest 
sense, measurement is the assignment of numerals to objects or events according to 
rules" (p. 1 ). The set of numbers that represents the range of values of a variable is 
called a scale. The scale influences the way a variable is recorded. For example, if one 
were measuring gender, a two-point scale would be used: 0 for male and a 1 for female. 
A teacher might use a 100-point scale to measure performance on a classroom test, or a 
five-point scale to measure attitude toward school. 

5-1 a Types of Scales 
Stevens ( 19 51) identified four levels of measurement. The level used to measure the 
variables is important because it determines the interpretation that can be made from 
the numbers and the appropriate statistical procedure to use in analyzing data. 

Nominal Scale 
The simplest scale is the nominal scale, which places objects or individuals into mu
tually exclusive categories. Numbers are arbitrarily assigned to the categories, but the 
numbers do not indicate any amount or value; they are used for identification only. For 
example, gender is measured by using a "0" to represent males and a "1" to represent 
females. Because the numbers in a nominal scale do not represent quantity or amount, 
they cannot be arithmetically manipulated through addition, subtraction, multiplica
tion, or division. One can only count the number of observations in each category. 

Ordinal Scale 
Ordinal scales rank-order objects or individuals according to how much of a character
istic they possess. The numbers in the scale indicate only the order of the categories. 
The intervals on an ordinal scale are not equal, so the difference between the numbers 
in an ordinal scale has no meaning. In a foot race, for example, we may know who 
came in first, second, or third, but we don't know how much faster one runner was 
than another. 

Rank in a high-school graduating class is an example of an ordinal scale. We know 
that the person ranked first in the class had a higher GPA than the person ranked third, 
but we don't know from the ranks how much higher the person ranking first was. Nor 
could we say that the person ranking third did twice as well in high school as the person 
with a rank order of 6. 
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percentile rank A measure 
of relative position indicating 
the percentage of scores in a 
distribution that fall below a 

given score point. 

interval scale A scale of 
measurement that orders 

objects or events and 
has points equidistant 

from one another. 

ratio scale A scale of 
measurement that provides 

a true zero point as well 
as equal intervals. 

CHAPTER 5 MEASUREMENT 67 

The only appropriate statistical procedure is to determine the points in the distribu
tion below which certain percentages of the cases fall (percentile ranks). A percentile 

rank indicates the percentage of scores in a distribution at or below a certain value. If 
analysis shows that 80 percent of the scores in a distribution fall at or below a raw score 
of 55 on a test, then a score of 55 is said to have a percentile rank of 80. Percentile ranks 
are explained more fully in Chapter 7. 

Interval Scale 
An interval scale not only places objects or individuals in order but also is marked in 
equal intervals. Equal differences between the units of measurement represent equal 
differences in the attribute being measured. 

A thermometer is an interval scale. We can say that the difference between 50 degrees 
and 60 degrees is the same as the distance between 40 degrees and SO degrees. But we 
cannot say that SO degrees is twice as warm as 25 degrees, because there is not a true 
zero on an interval scale. Zero is an arbitrary point on a thermometer and does not rep
resent an absence of the variable being measured. Zero on a Celsius scale is arbitrarily 
set at the temperature at which water freezes at sea level. The numbers on an interval 
scale may be manipulated by addition or subtraction, but because of the lack of a true 
zero, multiplication and division are not appropriate. 

Although not technically interval scales, many of the instruments used in research 
are treated as interval data. Through careful construction, it is possible to produce an 
instrument where the intervals between scores on the test give a reasonable approx
imation of ability levels. This is true of the better intelligence tests and standardized 
achievement tests. The difference between an I Q of 90 and an I Q of 9 5 may not be 
precisely the same as the difference between an IQ of 105 and an IQ of 110. But one 
would not be greatly misled if he/she assumed that the two differences were approxi
mately equal. 

Ratio Scale 
A ratio scale is the highest level of measurement scale. It has equal intervals and a true 
zero point. A yardstick used to measure length in inches is a ratio scale, because the 
origin on the scale is an absolute zero corresponding to no length at all. We can state 
that a stick 6 feet long is twice as long as a stick 3 feet long. Other ratio scales are weight, 
money, and distance. Only a few variables in education, such as motor performance or 
physiological characteristics, are measured on a ratio scale. 

5-1 b Selecting Measures in Educational Research 
Selecting appropriate and useful measuring instruments is critical to the success of any 
educational research study. One must select or develop instruments that can measure 
complex constructs such as intelligence, achievement, personality, motivation, atti
tudes, aptitudes, interests, and self-esteem, which often serve as the independent and 
dependent variables in research. There are two basic ways to obtain these measures for 
your study: Use one that has already been developed or construct your own. 

Instruments are available to measure almost any characteristic of interest in a 
research study. To select a measuring instrument, the researcher should look at the 
research that has been published on his or her question to determine what other 
researchers have used to measure the construct of interest. These reports will gen
erally indicate whether the instrument worked well or whether other procedures 
might be better. 

An important reference for information on test construction and interpretation is the 
Standards for Educational and Psychological Testing (2014), published collaboratively by 
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5-2 Tests 

test A systematic set of 
stimuli presented to individuals 

to elicit responses based on 
which a numerical score can be 

assigned. Tests are used to 
measure aptitude, achievement, 

and other variables. 

the AERA, the APA, and the National Council on Measurement in Education (NCME). 
It was first published in 1966 and is now regarded as the gold standard for information 
on test construction and interpretation. An ebook version is now available. 

Valuable sources for identifying published instruments for one's research purposes 
are the Nineteenth Mental Measurements Yearbook (Carlson, Geisinger, & Jonson, 2014) 
and a companion volume, Tests in Print IX (Anderson, Schlueter, Carlson, & Geisinger, 
2016). Each edition of Tests in Print provides an index of all known commercially avail
able tests in print in the English language, with information on publisher and date of 
publication. It provides a summary of tests reviewed in all previous volumes of Mental 
Measurements Yearbook (MMY) and a list of references. A subject index helps one to lo
cate tests in a specific category. 

The Buros Center for Testing website allows you to examine a large amount of in
formation on tests and testing. Once you locate an available test, you then consult 
the Mental Measurements Yearbook for more information on publisher, cost, appropriate 
population as well as a critical review of the test. The "Test Reviews Online," a service 
of the Buros Center for Testing, provides reviews exactly as they appear in the Mental 
Measurements Yearbook series. 

Another good source of information about both published and unpublished tests 
is the Educational Testing Service (ETS) Test Collection. The ETS Test Collection is a li
brary of more than 25,000 commercial and research tests and other measuring devices 
designed to provide up-to-date information on standardized tests and other measuring 
instruments to educational researchers. It is available online. 

If researchers cannot find a previously developed instrument that is appropriate for 
their purpose, then they must develop their own. The procedure involves identifying 
and using behavior that can be considered an indicator of the construct. To locate these 
indicators, researchers should tum first to the theory behind the construct. A good the
ory generally suggests how the construct will manifest itself and the changes that can 
be observed; that is, it suggests ways to measure the construct(s). For example, the gen
eral (g factor) theory of intelligence influenced the choice of tasks in the construction 
of early intelligence tests. Shavelson, Hubner, and Stanton's (1976) multidimensional 
theory of self-concept served as the blueprint for a number of self-concept measures 
that have had a major influence on both theory and classroom practice. For instance, 
the Shavelson model was the basis for Marsh's (1988) widely used Self-Description 
Questionnaire (SDQ), which measures self-concept in preadolescents, adolescents, and 
late adolescents/young adults. 

Following construction of an instrument, additional research is used to support or 
revise both the instrument and the theory upon which it is based. Researchers can 
also use their own experiences and expertise to decide on the appropriate indicators of 
the construct. In this chapter, we briefly discuss some of the main types of measuring 
instruments that are used in educational research: achievement and aptitude tests, per
sonality tests, attitude scales, and observational techniques. 

Tests are the most widely used measuring instruments in quantitative educational re
search. A test is formally defined as a set of standard stimuli presented to individuals 
in order to elicit responses on the basis of which a numerical score can be assigned. 
The stimuli may be presented in written form, orally, or in a performance setting. The 
score, based on a representative sample of an individual's behavior, is an indicator of 
the extent to which the subject has the characteristic being measured. Tests are available 
to measure both cognitive and noncognitive traits. 
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achievement test A measure 
of the extent to which a 

person has acquired certain 
information or skills, often as 

a result of specific instruction. 

standardized test A test with 
specified content, prescribed 

directions for administering and 
scoring, norms, and reliability 

and validity information 
derived from administration 

to representative samples. 
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The utility of the scores as indicators of the construct of interest is in large part a 
function of the objectivity, validity, and reliability of the tests. Objectivity is the extent 
of agreement among scorers. Some tests, such as multiple-choice and true-false tests, 
are described as objective because the scoring is done by comparing individuals' an
swers with the scoring key, and scorers do not need to make any decisions. Essay tests 
are less objective because scores are influenced by the judgment and opinions of the 
scorers. In general, validity is the extent to which a test measures what it claims to mea
sure. Reliability is the extent to which the test measures accurately and consistently. We 
discuss validity and reliability in Chapter 6. 

5-2a Achievement Tests 
Achievement tests are used in educational research as well as in school systems. They 
are used to measure what individuals have learned. Achievement tests measure mastery 
and proficiency in different areas of knowledge by presenting subjects with a standard 
set of questions involving completion of cognitive tasks. Achievement tests are gener
ally classified as either standardized or teacher/researcher made. 

Standardized Tests 
Standardized tests are published tests that have resulted from careful and skillful prep
aration by experts and cover broad academic objectives common to most school sys
tems. These are tests for which comparative norms have been derived, their validity and 
reliability established, and directions for administering and scoring prescribed. The 
directions are contained in the manuals provided by the test publishers. 

Norms on standardized tests allow individuals' raw scores to be compared with the 
scores of a defined group. To establish the norms for these tests, their originators ad
minister them to a large, representative sample and then record the distributions of 
scores along age, grade level, gender, or geographic area. The norms group may be cho
sen to represent the nation as a whole or a state, city, district, or local school. Once the 
norms are available, the raw scores of individuals who later take the test are interpreted 
by comparing the raw scores with the norms for that individual's grade or age. The mean 
or average for a particular grade level in the sample becomes the norm for that grade 
level. Individuals' raw scores can also be expressed in terms of the percentile rank of 
that score in the norm group. 

Norms should be kept up-to-date. Because of cultural changes and changes in ed
ucational practice, it is necessary that achievement and aptitude tests be re-normed 
periodically. Norms obtained for these tests in the 1970s would not be appropriate for 
children in the 21st century. 

It is important to distinguish between a norm and a standard. A norm is not neces
sarily a goal or a criterion of what should be. It is a measure of what is. Test norms are 
based on the actual performance of a specified group, not on standards of performance. 
The skills measured are not necessarily what "ought" to be taught at any grade level, 
but the use of norms does give educators a basis for comparing their groups with an 
estimate of the mean for other children at that age or grade level. For example, if the 
average score for a particular group of fourth-grade children on a math achievement 
test is 115, then a student who takes the test later and receives a score of 115 is said to 
be at the fourth -grade level in math. 

As part of the accountability movement, standardized tests have been widely used 
to measure students' achievement. The No Child Left Behind Act of 2001 mandated 
that states have instruments that ensure accurate measurement of a body of skills 
and knowledge judged to be important and that the instruments be administered and 
scored under standardized conditions. The goal of the law was to have every student 
proficient in math and reading by 2014. 
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researcher-made test A test 
constructed by a researcher 

for a specific study. 

Standardized achievement tests are available for single school subjects, such as 
mathematics and chemistry, and in the form of comprehensive batteries measuring 
several areas of achievement. An example of the latter is the California Achievement 
Test (CAT6), which contains tests in the areas of reading, language, and mathemat
ics and is appropriate for grades kindergarten to 12. Other widely used batteries 
include the Iowa Tests of Basic Skills (ITBS) and the Stanford Achievement Test 
Series (SAT-10). 

Some well-known single-subject achievement tests are the Gates-MacGinitie 
Reading Test, the Nelson-Denny Reading Test, and the Modern Math Understand
ing Test (MMUT). If one is interested in measuring achievement in more than one 
subject area, it is less expensive and time-consuming to use a battery. The main ad
vantage of the test battery is that each subtest is normed on the same sample, which 
makes comparisons across subtests, both within and between individuals, easier and 
more accurate. 

In selecting an achievement test, researchers must be careful to choose one that is 
reliable and is appropriate (valid) for measuring the aspect of achievement in which 
they are interested. There should be a direct link between the test content and the 
curriculum to which students have been exposed. To reiterate, standardized tests nec
essarily measure broad and general content objectives. A standardized test may be 
technically superior but not appropriate for measuring the specific objectives in a 
research study. 

The test must also be valid and reliable for the type of subjects included in the 
study. For example, standardized tests without some accommodations would not be 
valid for new learners of the English language or some students with learning dis
abilities or other special needs. Sometimes a researcher is not able to select the test 
but must use what the school system has already selected. One should consult the 
MMY for a comprehensive listing, along with reviews of the different achievement 
tests available. If an available test measures the desired behavior and if the reliability, 
validity, and the norms are adequate for the purpose, then there are advantages in us
ing a standardized instrument. In addition to the time and effort saved, investigators 
realize an advantage from the continuity of testing procedures-the results of their 
studies can be compared and interpreted with respect to those of other studies using 
the same instrument. 

Researcher-Made Tests 
When standardized tests of achievement are not deemed suitable for the specific ob
jectives of a research study, researchers may construct their own tests. It is much better 
to construct your own test than to use an inappropriate standardized one just because 
it is available. 

The advantage of a researcher-made test is that it can be tailored to be content spe
cific; that is, it will match more closely the content domain associated with the research 
study. For example, suppose a researcher wishes to compare the effects of two teach
ing methods on students' achievement in mathematics. Although there are excellent 
standardized tests in mathematics, they are designed to measure broad objectives and 
would not focus sufficiently on the particular skills the researcher wishes to measure. 
It would be wise in this case to construct the measuring instrument, paying particular 
attention to evidence of its validity and reliability. 

The researcher should administer a draft of the test to a small group who will not 
participate in the study but who are similar to those who will participate. An analysis 
of the results enables the researcher to check the test's validity and reliability and to 
detect any ambiguities or other problems before employing the test. For suggestions on 
achievement test construction, refer to specialized texts in measurement, such as those 
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norm-referenced test A test 
that enables one to compare 
an individual's performance 

with the performance of 
others who have previously 

taken the test. 

criterion-referenced test An 
instrument that measures an 

individual's level of mastery of 
a predefined content 

or skill domain. 

ceiling effect An effect that 
occurs when the performance 

range on a measure IS so 
restricted on the upper end 

that subjects cannot perform 
to their maximum ability. 
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by Thorndike and Thorndike-Christ (2010), Kubiszyn and Barich (2016), and Waugh 
and Gronlund (2013). 

Norm-Referenced and Criterion-Referenced Tests 
Based on the type of interpretation made, standardized and researcher/teacher-made 
tests may be further classified as norm-referenced or criterion-referenced. As discussed 
earlier, norm-referenced tests permit researchers to compare individuals' performance 
on the test to the performance of other individuals. An individual's performance is in
terpreted in terms of his or her relative position in a specified reference group known 
as the normative group. Typically, standardized tests are norm referenced, reporting per
formance in terms of percentiles or various standard scores. 

In contrast, criterion-referenced tests enable researchers to describe what a specific 
individual can do without reference to the performance of others. The scores from these 
tests are compared to some predetermined criterion, hence the name. Performance is 
reported in terms of the level of mastery of some well-defined content or skill domain. 
Typically, the level of mastery is indicated by the percentage of items answered correctly. 
For example, a criterion-referenced test might be used to ascertain what percentage of 
Indiana fourth-graders know the capitals of the SO states. 

Predetermined cutoff scores may be used to interpret the individual's perfor
mance as pass-fail. The state tests used in the accountability testing programs man
dated by the Every Student Succeeds Act (ESSA) are criterion-referenced. Each state 
sets its criteria for passing that apply to all districts in the state. Each district reports 
its results in terms of the percentage of students who pass (meet the criterion) 
in math and language arts. A well-known standardized instrument, the National 
Assessment of Educational Progress (NAEP), is criterion referenced. It is admin
istered every two to four years to a national sample of students in fourth, eighth, 
and twelfth grades in all U.S. schools in order to measure student knowledge in a 
wide variety of subject areas taught in schools today. The test is administered more 
frequently in reading and math than in the other school subjects. Originally, results 
were reported on a state-by-state basis, but more recently they have been reported 
for some large urban school districts. 

Before designing a measuring instrument, you must know which type of inter
pretation is to be made. In norm-referenced tests, items are selected that will yield 
a wide range of scores. A researcher must be concerned with the range of difficulty 
of the items and the power of the items to discriminate among individuals. In 
criterion-referenced tests, items are selected solely based on how well they measure 
a specific set of instructional objectives. They may be easy or difficult, depending 
on what is being measured. The major concern is to have a representative sample 
of items measuring the stated objectives so that individual performance can be 
described directly in terms of the specific knowledge and skills that these people 
are able to achieve. 

Test Performance Range 
The range of performance that an achievement test permits is important. Researchers 
want a test designed so that the subjects can perform fully to their ability level without 
being restricted by the test. Two types of testing effects may occur. 

A ceiling effect occurs when many of the scores on a measure are at or near the max
imum possible score. Tests with a ceiling effect are too easy for many of the examinees, 
and we do not know what their scores might have been if there had been a higher 
ceiling. For example, if we gave a 60-item test and most of the scores fell between 55 
and 60, we would have a ceiling effect. A graph of the frequency distribution of scores 
would be negatively skewed (see Chapter 7). 
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floor effect An effect that 
occurs when the performance 

range of a measure is so 
restricted at the lower end 
that subjects cannot show 

their ability to perform. The 
floor effect occurs when 

the task is too difficult for 
the subjects. 

performance test A type 
of test that measures what 

individuals can do rather than 
what they know. An examiner 

observes and assesses the 
individual's performance of 

a specified task. Used in art, 
music, speech, English, 

and science. 

Likewise, test performance may be restricted at the lower end of the range, resulting 
in a floor effect. A floor effect occurs when a test is too difficult and many scores are 
near the minimum possible score. For example, a statistics test administered as a pretest 
before students had a statistics class would likely show a floor effect. A graph of the 
frequency distribution of scores would be positively skewed. A test with a floor effect 
would not detect true differences in examinees' achievement either. 

Test developers gather extensive data on subjects' performance during the test stan
dardization process. Because standardized tests typically cover a wide range of student 
performance, it is not likely that many students would get all or almost all questions 
correct (ceiling effect) or almost all questions wrong (floor effect). Researchers should, 
however, consult the test manual for information about any ceiling or floor effects so 
that they can select an instrument appropriate for their purpose. Researchers who con
struct their own tests can try them out with various groups and examine the results for 
evidence of ceiling and floor effects. If it appears that performance range is restricted, 
then the researcher needs to revise the test. 

Performance Measures 
Another way to classify achievement tests is whether they are verbal or performance 
tests. The most common achievement tests are paper-and-pencil tests measuring cogni
tive objectives. This familiar format, usually administered to groups, requires individu
als to compose answers or choose responses on a printed sheet. In some cases, however, 
a researcher may want to measure performance-what an individual can do rather than 
what he or she knows. 

Performance assessment, usually administered individually, is a popular alternative 
to traditional paper-and-pencil tests among educators. A performance test is a tech
nique in which a researcher directly observes and assesses an individual's performance 
of a certain task and/ or judges the finished product of that performance. The test taker is 
asked to carry out a process such as playing a musical instrument or tuning a car engine 
or to produce a product such as a written essay. The performance or product is judged 
against established criteria. An everyday example of a performance test is the behind
the-wheel examination taken when applying for a driver's license. A paper-and-pencil 
test covering knowledge of signs and rules for driving is not sufficient to measure driv
ing skill. In investigating a new method of teaching science, for example, you would 
want to know the effect of the method not only on students' cognitive behavior but 
also on their learning of various laboratory procedures and techniques or their ability 
to complete experiments. In this case, the researcher's test would require the students to 
perform a real task or use their knowledge and skills to solve a science problem. 

Performance assessment is widely used in areas such as art, music, public speaking, 
industrial training, and the sciences, which typically involve individuals' ability to do 
something or produce something. Portfolios that contain a collection of student work 
such as poetry, essays, sketches, musical compositions, recordings of speeches, and 
even mathematics worksheets are popular in performance assessments. They provide 
an opportunity for teachers and researchers to gain a more holistic view of changes in 
students' performance over time. 

Constructing a Performance Test To create a performance test, follow these three 
basic steps: 

1. Begin with a clear statement of the objectives and what individuals will be asked to 
do and the conditions under which the task will be performed. A set of test speci
fications listing the critical dimensions to be assessed will lead to a more compre
hensive coverage of the domain. State whether there will be time limits, whether 
reference books will be available, and so on. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



aptitude test A test that 
measures general abilities 
or characteristics believed 

to indicate a person's ability 
to learn a future task or to 

achieve in a particular area. 

intelligence test A measure of 
general verbal and numerical 

skills useful for predicting 
school success. Often referred 
to as scholastic aptitude test. 

scholastic aptitude test 
A test that measures verbal 

and numerical skills necessary 
for success in school. 

It is used mainly to predict 
school achievement. 
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2. Provide a problem or an exercise that gives students an opportunity to perform
either a simulation or an actual task. All individuals must be asked to perform the 
same task. 

3. Develop an instrument (checklist, rating scale, or something similar) that lists 
the relevant criteria to use in evaluating the performance and/ or the product. 
Make sure that the same criteria are used for each individual's performance or 
product. 

Performance tests are useful for measuring abilities and skills that cannot be mea
sured by paper-and-pencil tests. However, they are time intensive and thus more expen
sive to administer and score. 

5-2b Aptitude Tests 
Aptitude tests measure an individual's ability to perceive relationships, solve problems, 
and apply knowledge in a variety of contexts. Aptitude tests differ from achievement 
tests in that aptitude tests attempt to measure general ability or potential for learning a 
body of knowledge and skills, whereas achievement tests attempt to measure the actual 
extent of acquired knowledge and skills in specific areas. 

It is not always easy to distinguish between achievement and aptitude tests because 
they are really very similar in kinds of items, content, and processes being measured. 
They are sometimes distinguished by stating that aptitude tests measure what one 
is capable of learning and achievement tests measure what one has already learned. 
This distinction is not satisfactory, however, because it implies that aptitude is innate, 
whereas achievement is acquired. In fact, aptitude tests were formerly referred to as 
intelligence tests, but the latter term has declined in use because of controversy over the 
definition of intelligence and because people tend to associate intelligence with inher
ited ability. Aptitude tests should not be considered as measures of innate (or "pure") 
intelligence. They have an achievement element to some extent, because performance 
on aptitude tests partly depends on the background and schooling of the subject. The 
most useful distinction is based on their function. Aptitude tests are used to predict 
future performance; achievement tests are used to measure the present level of one's 
knowledge and skills. 

Educators have found aptitude tests useful and generally valid for predicting school 
success. Many of the tests are referred to as scholastic aptitude tests, a term pointing out 
specifically that the main function of these tests is to predict school performance. Well
known aptitude tests are the ACT (American College Testing Assessment) and the SAT 
(Scholastic Assessment Test) for high school students and the GRE (Graduate Record 
Exam) and MAT (Miller Analogies Test) for college seniors. 

Researchers often use aptitude tests. Aptitude or intelligence is frequently a variable 
that needs to be controlled in educational experiments. To control this variable, the re
searcher may use the scores from a scholastic aptitude test. Of the many tests available, 
some have been designed for use with individuals and others for use with groups. 

Individual Aptitude Tests 
The most widely used individually administered instruments for measuring aptitude 
are the Stanford-Binet Intelligence Scale and the three Wechsler tests. The Stanford
Binet currently in use (5th ed.) is the outcome of several revisions of the device first de
veloped in France in 1905 by Alfred Binet and Theodore Simon for identifying children 
whose performance in the regular classroom indicated a need for some form of special 
education. Binet's scale was introduced to America by Goddard in 1911, but it did not 
become popular until1916 when L. M. Terman, a Stanford University professor, made 
his first revision of the test. This test originally reported an individual's mental age, 
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which was based on the age level of the last test items a child could successfully per
form. In 1912, the German psychologist, Stern, introduced the concept of intelligence 
quotient (IQ), which was derived by dividing mental age (MA) by chronological age 
(CA) and multiplying the result by 100. Later revisions of the Stanford-Binet aban
doned the MA/CA ratio for determining IQ. The IQ was found by comparing an in
dividual's performance (score) with norms obtained from his or her age group using 
standard scores (see Chapter 7). 

The latest revision of the test (5th ed.) yields scores for five factors (fluid reasoning, 
knowledge, quantitative reasoning, visual-spatial processing, working memory), each 
based on a verbal and a nonverbal test. The five area scores and the total I Q score all have a 
mean of 100 and standard deviation of 16. Additionally, scores can be obtained for verbal 
IQ and nonverbal IQ. The Stanford-Binet is appropriate for 2-year-olds through adults. 

The tests David Wechsler developed to measure aptitude now come in several 
forms: the Wechsler Intelligence Scale for Children-Fifth Edition (WISC-V, 2014), 
the Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-IV, 2008 ), the Wechsler 
Abbreviated Scale of Intelligence-Second Edition (WASI-11, 2011 ), and the Wechsler 
Preschool and Primary Scale of Intelligence-Fourth Edition (WPPSI-IV, 2012), which 
was introduced for the 2V2- to 7V2-year age group. 

The Wechsler tests originally yielded verbal IQ scores, performance IQ scores, and 
full-scale IQ scores derived by averaging the verbal subtest scores, the performance subtest 
scores, and all subtest scores, respectively. The revised WISC and WAIS now yield "index 
scores." The WAIS-N has four indexes: verbal comprehension index (VCI), perceptual 
reasoning index (PRJ), working memory index (WMI), and processing speed index (PSI). 
The WISC-V has a visual spatial index (VSI) and fluid reasoning index (FRI) in addition 
to the VCI, WMI, and PSI. These indexes are each scaled to have a mean of 100 and a 
standard deviation of 15. A combination of all index scores yields an overall measure 
of cognitive ability similar to the traditional full-scale IQ. The Wechsler scales are more 
popular than the Stanford-Binet primarily because they require less time to administer. 

Group Tests of Aptitude 
A Stanford-Binet or Wechsler test must be given by a trained psychometrician to an 
individual subject, a procedure expensive in both time and money. Thus, they are im
practical as aptitude measures for large groups of individuals. In this situation, group 
tests are used. 

The first group test of mental ability was developed in 1917 by Arthur Otis for mea
suring the ability of men in military service during World War I. One form of this test, 
the Army Alpha, was administered to over 1.5 million recruits. It was released for civil
ian use after the war and became the model for a number of group tests. 

Today, many group tests of mental aptitude are available. Among the most widely 
used are the Cognitive Abilities Test (CogAT), Test of Cognitive Skills (TCS/2), and 
the Otis-Lennon School Ability Test (OLSAT-8). These particular tests measure verbal, 
quantitative, and nonverbal reasoning abilities that are related to success in school. 
The Co gAT and the 0 LSAT-8 are appropriate for grades kindergarten to 12, whereas the 
TCS/2 is used for grades 2 to 12. 

5-3 Testing and Technology 
New technologies are presenting opportunities for alternatives to paper-and-pencil 
tests. For example, the Praxis Core test designed to assess basic skills prior to entry into 
teacher education is given electronically with immediate scoring and feedback on per
formance provided to the examinee. A computer is also used to administer the GRE and 
a number of other well-known tests. 
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5-4 Measures of Personality 

inventory A collection of 
statements to which subjects 

respond by indicating whether 
each statement describes 

them or not; used in 
assessing personality. 

self-report inventory A collec
tion of statements to which 

subjects respond by indicat
ing whether each statement 

describes them or not; used in 
assessing personality. 

Educational researchers often use measures of personality. These instruments measure 
individuals' noncognitive characteristics such as interests, attitudes, values, opinions, 
and other behavioral tendencies and dispositions. There are several types of personality 
measures, each reflecting a different theoretical point of view. Some reflect trait and 
type theories, whereas others have their origins in psychoanalytic and motivational 
theories. 

Researchers must know precisely what they wish to measure and then select the 
instrument, paying particular attention to the evidence of its validity. Two approaches 
are used to measure personality: objective personality assessment and projective per
sonality assessment. 

5-4a Objective Personality Assessment 
Objective personality measures require individuals to describe themselves by respond
ing to forced-choice items in a structured format, as opposed to being questioned by an 
examiner. Inventories are a widely used type of objective assessment. 

Self-report inventories present subjects with an extensive collection of statements 
describing behavior patterns and ask them to indicate whether or not each statement 
is characteristic of their behavior by checking yes, no, or uncertain. Other formats use 
multiple choice and true-false items. The score is computed by counting the number 
of responses that agree with a trait the examiner is attempting to measure. For example, 
someone with paranoid tendencies would be expected to answer yes to the statement 
"People are always talking behind my back" and no to the statement "I expect the police 
to be fair and reasonable." Of course, similar responses to only two items would not 
indicate paranoid tendencies. However, such responses to a large proportion of items 
could be considered an indicator of paranoia. 

Some of the self-report inventories measure only one trait, such as the California F-Scale, 
which measures authoritarianism. Others, such as Cattell's Sixteen Personality Factor 
Questionnaire (16 PF) and the Guilford-Zimmerman Temperament Survey (GZTS), 
measure a number of underlying traits. Some self-report inventories, like the Minnesota 
Multiphasic Personality Inventory ( MMPI) and the Multidimensional Self-Concept Scale 
(MCS), measure persons' adjustment. The widely used Strong Interest Inventory (SII) 
measures an individual's pattern of likes and dislikes for activities. The Mooney Problem 
Checklist (ACL) presents a list of problems in different areas (home, family, school, re
lationships, etc.), and individuals are asked to check the ones they perceive as problems. 

A popular inventory, the Adjective Checklist, asks individuals to check from a list 
of adjectives those that are applicable to themselves. It's appropriate for individuals in 
ninth grade through adults and only takes 15 minutes to complete. It yields scores on 
self-confidence, self-control, needs, and other aspects of personality adjustment. 

Inventories have been used in educational research to obtain trait descriptions of cer
tain defined groups, such as underachievers and dropouts. They are useful for finding 
out about students' self-concepts, their concerns or problems, and their study skills and 
habits. Inventories have also been used in research concerned with interrelationships 
between personality traits and variables such as aptitude, achievement, and attitudes. 

Inventories have the advantages of economy, simplicity, and objectivity. They can be 
administered to groups and do not require trained psychometricians. Most of the dis
advantages are related to the problem of validity. The validity of self-report inventories 
depends in part on the respondents' being able to read and understand the items, their 
understanding of themselves, and especially their willingness to give frank and honest 
answers. As a result, the information obtained from inventories may be superficial or 
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projective technique A 
method for assessing 

personality by analyzing 
subjects' responses to 

ambiguous material. 

5-5 Scales 

attitude scale A measure of 
the degree of favorableness or 
unfavorableness a subject has 

toward a group, institution, 
construct, or object. 

biased. This possibility must be considered when using results obtained from such 
instruments. Some inventories have built-in validity scales to detect faking, attempts to 
give socially desirable responses, or reading comprehension problems. 

5-4b Projective Personality Assessment 
Projective techniques are measures in which an individual is asked to respond to 
an ambiguous or unstructured stimulus. They are called projective because a person 
is expected to project into the stimulus his or her own needs, wants, fears, beliefs, 
anxieties, and experiences. Based on the subject's interpretation of the stimuli and his 
or her responses, the examiner attempts to construct a comprehensive picture of the 
individual's personality structure. 

Projective methods are used mainly by clinical psychologists for studying and diag
nosing people with emotional problems. They are not frequently used in educational 
research because of the necessity of specialized training for administration and scoring 
and the expense involved in individual administration. Furthermore, many researchers 
question their validity primarily because of the complex scoring. 

The two best known projective techniques are the Rorschach Inkblot Test and the 
Thematic Apperception Test (TAT). The Rorschach consists of 10 cards or plates each 
with either a black/white or a colored inkblot. Individuals are asked what they "see." 
Their responses are scored according to whether they used the whole or only a part of 
the inkblot or if form or color was used in structuring the response, whether movement 
is suggested, and other aspects. 

In the TAT, the respondent is shown a series of pictures varying in the extent of struc
ture and ambiguity and asked to make up a story about each one. The stories are scored 
for recurrent themes, expression of needs, perceived problems, and so on. The TAT is 
designed for individuals age 10 years through adult. There is also a form available for 
younger children (Children's Apperception Test) and one for senior citizens (Senior 
Apperception Test). 

Some measures of personal characteristics such as attitudes, values, and opinions use 
scales. Scales contain items where the response options consist of gradations or numeric 
values that indicate various degrees of something. Scales are appropriate for measuring 
attitudes, for example, because many attitudes and opinions can be expressed in terms 
of degree or gradations. We may feel very strongly about one thing but less so about 
another. We may have a positive attitude or a negative attitude toward some issue. 

A scale is a set of categories or numeric values assigned to individuals, objects, or 
behaviors for measuring variables. The process of assigning scores to those objects in 
order to obtain a measure of a construct is called scaling. Scales differ from tests in 
that the results of these instruments, unlike those of tests, do not indicate success or 
failure, strength, or weakness. They measure the degree to which an individual exhibits 
the characteristic of interest. For example, a researcher may use a scale to measure the 
attitude of college students toward organized religion or any other topic. A number of 
scaling techniques have been developed throughout the years. 

5-5a Attitude Scales 
Attitude scales use multiple responses-usually responses to statements-and 
combine the responses into a single scale score. Rating scales, which we discuss 
later in this chapter, use judgments-made by the individual under study or by 
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Likert scale Also called a 
summated rating scale. A 

measurement scale used to 
measure attitudes 

consisting of a series of 
statements followed by 

response categories, typically 
ranging from "strongly 

disagree" to 
"strongly agree:' 
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an observer-to assign scores to individuals or other objects to measure the under
lying constructs. 

Attitudes of individuals or groups are of interest to educational researchers. An attitude 
may be defined as a positive or negative affect toward a particular group, institution, 
concept, or social object. The measurement of attitudes presumes the ability to place 
individuals along a continuum of favorableness-unfavorableness toward the object. 

If researchers cannot locate an existing attitude scale on their topic of interest, they 
must develop their own scales for measuring attitudes. We discuss two types of attitude 
scales: summated or Likert scales and bipolar adjective scales. 

Likert Scales: Method of Summated Ratings 
A Likert (pronounced "lick-ert") scale (1932), named for Rensis Likert who devel
oped it, is one of the most widely used techniques to measure attitudes. A Likert scale 

(a summated rating scale) assesses attitudes toward a topic by presenting a set of 
statements about the topic and asking respondents to indicate for each whether they 
strongly agree, agree, are undecided, disagree, or strongly disagree. The various agree
disagree responses are assigned a numeric value, and the total scale score is found by 
summing the numeric responses given to each item. This total score assesses the indi
vidual's attitude toward the topic. 

A Likert scale is constructed by assembling a large number of statements about 
an object, approximately half of which express a clearly favorable attitude and half 
of which are clearly unfavorable. Neutral items are not used in a Likert scale. It is 
important that these statements constitute a representative sample of all the possible 
opinions or attitudes about the object. It may be helpful to think of all the subtopics 
relating to the attitude object and then write some items on each subtopic. To generate 
this diverse collection of items, the researcher may find it helpful to ask people who 
are commonly accepted as having knowledge about and definite attitudes toward 
the particular object to write a number of positive and negative statements. Editorial 
writings about the object are also good sources of potential statements for an attitude 
scale. Figure 5.1 shows items from a Likert scale designed to measure attitudes toward 
capital punishment. 

For pilot testing, the statements, along with five response categories arranged on an 
agreement-disagreement continuum, are presented to a group of subjects. This group 
should be drawn from a population that is similar to the one in which the scale will be 
used. The statements should be arranged in random order to avoid any response set on 
the part of the subjects. 

The subjects are directed to select the response category that best represents their 
reaction to each statement: strongly agree (SA), agree (A), undecided (U), disagree (D), or 
strongly disagree (SD). There has been some question regarding whether the undecided 
option should be included in a Likert scale. Most experts in the field recommend that 
the researcher include a neutral or undecided choice because some respondents actu
ally feel that way and do not want to be forced into agreeing or disagreeing. 

Scoring Likert Scales To score the scale, the response categories must be weighted. 
For favorable or positively stated items, strongly agree is scored 5, agree is scored 4, 

undecided is scored 3, disagree is scored 2, and strongly disagree is scored 1. For unfavor
able or negatively stated items, the weighting is reversed because disagreement with 
an unfavorable statement is psychologically equivalent to agreement with a favorable 
statement. Thus, for unfavorable statements, strongly agree would receive a weight or 
score of 1 and strongly disagree a weight of 5. (The weight values do not appear on the 
attitude scale presented to respondents, nor do the asterisks seen in Figure 5.1.) By 
reversing the scoring for negative statements, we know that across all the items in the 
attitude scale, higher scores indicate a more positive attitude. 
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1. Capital punishment serves as a deterrent to premeditated crime. 

SA A u 0 so 
*2. Capital punishment is morally wrong. 

SA A u 0 so 
3. The use of capital punishment is the best way for society to deal with hardened criminals. 

SA A u 0 so 
*4. I would sign a petition in favor of legislation to abolish the death penalty. 

SA A u 0 so 
*5. Capital punishment should not be used because there is always the possibility that an inno

cent person could be executed. 

SA A u 0 so 
6. Capital punishment reduces the use of tax monies for the care of prison inmates. 

SA A u 0 so 
*7. Only God has the right to take a human life. 

SA A u 0 so 
8. If more executions were carried out, there would be a sharp decline in violent crime. 

SA A u 0 so 
*9. Capital punishment should only be considered after all rehabilitation efforts have failed. 

SA A u 0 so 
10. I believe murder deserves a stronger penalty than life imprisonment. 

SA A u 0 so 
*11. Capital punishment should be abolished because it is in conflict with basic human rights. 

SA A u 0 so 
*12. I would be willing to participate in an all-night vigil to protest the execution of a criminal in my state. 

SA A u 0 so 
*These are negative items, agreement with which is considered to reflect a negative or unfavorable 

attitude toward capital punishment. 

SA = strongly agree; A = agree; U = undecided; 0 = disagree; SO = strongly disagree 

Figure 5.1 Example of a Likert Scale 

Source: These items were taken from an attitude scale constructed by a graduate student in an educational 
research class. 

Professional Resource Download 

The sum of the weights of all the items checked by the subject is the individual's 
total score. The highest possible scale score is 5 X N (the number of items); the lowest 
possible score is 1 X N. 

Let us consider an example of scoring a Likert scale by looking at just the first six 
statements of the scale shown in Figure 5.1. An individual would complete this scale by 
circling the appropriate letter( s) for each statement. 

The following are the responses circled by a hypothetical respondent and the score 
for each item: 

Response Score 

1.D 2 

2. SA 1 

3.D 2 

4.A 2 

5.A 2 

6.U 3 
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item analysis An analysis of a 
test determining for each item 

the number and proportion 
of correct responses and the 
correlation of scores on that 

item with total test scores. 
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The individual's total score on the six items is 12 (out of a possible 30). Divide the 
total score by the number of items to arrive at a mean attitude score: (2 + 1 + 2 + 2 + 
2 + 3)/6 = 2.0. Because the mean score is less than 3, we conclude that this individual 
has a moderately negative attitude toward capital punishment. 

Item Analysis After administering the attitude scale to a preliminary group of 
respondents, the researcher does an item analysis to identify the best functioning items. 
The item analysis typically yields three statistics for each item: ( 1) an item discrimina
tion index, ( 2) the percentage of respondents marking each choice to each item, and 
( 3) the item mean and standard deviation. 

The item discrimination index shows the extent to which each item discriminates 
among the respondents in the same way as the total score discriminates. The item 
discrimination index is calculated by correlating item scores with total scale scores, a 
procedure usually done by computer. If high scorers on an individual item have high 
total scores and if low scorers on this item have low total scores, then the item is dis
criminating in the same way as the total score. To be useful, an item should correlate 
at least 0.25 with the total score. Items that have very low correlation or negative cor
relation with the total score should be eliminated because they are not measuring the 
same thing as the total scale and hence are not contributing to the measurement of 
the attitude. 

The researcher will want to examine those items that are found to be nondiscrim
inating. The items may be ambiguous or double barreled (containing two beliefs or 
opinions in one statement), or they may be factual statements not really expressing 
feelings about the object. Revising these items may make them usable. 

The item analysis also shows the percentage of respondents choosing each of the five 
options and the mean and standard deviation for each item. Items on which respon
dents are spread out among the options are preferred. Thus, if most respondents choose 
only one or two of the options, the item should be rewritten or eliminated. After select
ing the most useful items as indicated by the item analysis, the researcher should then 
try out the revised scale with a different group of subjects and again check the items for 
discrimination and variability. 

Validity Validity concerns the extent to which the scale really measures the attitude 
construct of interest. It is often difficult to locate criteria to be used in obtaining ev
idence for the validity of attitude scales. Some researchers have used observations of 
actual behavior as the criterion for the attitude being measured. This procedure is not 
often used because it is difficult to determine what behavior would be the best criterion 
for the attitude and because it is expensive. 

One of the easiest ways to gather validity evidence is to determine the extent to which 
the scale is capable of discriminating between two groups whose members are known 
to have different attitudes (see Chapter 6). To validate a scale that measures attitudes 
toward organized religion, a researcher would determine if the scale discriminated be
tween active church members and people who do not attend church or have no church 
affiliation. A scale measuring attitudes toward abortion should discriminate between 
members of pro-life groups and members of pro-choice groups. By "discriminate," we 
mean that the two groups would be expected to have significantly different mean scores 
on the scale. Another method of assessing validity is to correlate scores on the attitude 
scale with those obtained on another attitude scale measuring the same construct and 
whose validity is well established. 

Reliability The reliability of the new scale must also be determined. Reliability is 
concerned with the extent to which the measure would yield consistent results each 
time it is used. The first step in ensuring reliability is to make sure that the scale is long 
enough-that it includes enough items to provide a representative sampling of the 
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bipolar adjective scale A scale 
that presents a respondent 

with a list of adjectives to 
choose from that have bipolar 

or opposite meanings. 

whole domain of opinions about the attitudinal object. Other things being equal, the 
size of the reliability coefficient is directly related to the length of the scale. Research 
shows, however, that if the items are well constructed, scales having as few as 20 to 22 

items will have satisfactory reliability (often above 0.80). The number of items needed 
depends partly on how specific the attitudinal object is; the more abstract the object, 
the more items are needed. 

You would also want to calculate an index of reliability. The best index to use for 
an attitude scale is coefficient alpha (see Chapter 6), which provides a measure of the 
extent to which all the items are positively intercorrelated and working together to 
measure one trait or characteristic (the attitude). Many statistical computer programs 
routinely calculate coefficient alpha as a measure of reliability. For further discus
sion on the construction of Likert and other attitude scales, the reader is referred to 
Mueller (1986). 

Bipolar Adjective Scales 
The bipolar adjective scale presents a respondent with a list of adjectives that have bi
polar or opposite meanings. Respondents are asked to place a check mark at one of the 
seven points in the scale between the two opposite adjectives to indicate the degree to 
which the adjective represents their attitude toward an object, group, or concept. 

Figure 5.2 shows a bipolar adjective scale designed to measure attitude toward school. 
Notice that the respondent checked the extreme right position for item a and the extreme 
left position for item d. The adjective pairs making up a scale are listed in both directions; 
on some pairs the rightmost position is the most positive response, and on other pairs 
the leftmost position is the most positive. As explained earlier, this is done to minimize 
a response set or a tendency to favor certain positions in a list of options. An individual 
might have a tendency to choose the extreme right end and would check that position 
for each item. However, if the direction of the scale is changed in a random way so that 
the right end is not always the more favorable response, the individual must read each 
item and respond in terms of its content rather than in terms of a positional preference. 

The responses are scored by converting the positions checked into ratings ( 1 to 7). 
Seven represents the most positive and 1 the least positive response on each scale. The 
weights on each item would then be summed and averaged. In Figure 5 .2, item weights 
are 7 + 6 + 6 + 7 + 3 + 7 + 6 + 4 + 5 = 51/9 = 5.67. The score of 5.67 indicates a 
very positive attitude toward school. 

The bipolar adjective scale is a very flexible approach to measuring attitudes. A re
searcher can use it to investigate attitudes toward any concept, person, or activity in 

School 

a. bad . v good 

b. fast v/: . slow 

c. dull . . ·v· . . sharp 

d. pleasant v/: . . unpleasant 

e. light . v/: . . heavy 

f. paSSIVe . v active 

g. worthless . ·v· . . valuable 

h. strong . v/: . weak 

I. still . V: mOVIng 

Figure 5.2 Bipolar Adjective Scale Showing Responses of One Subject toward the 
Concept "School" 
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Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



rating scale An instrument 
with a number of statements 
about a behavior with an ac

companying scale of categor
ies that requires respondents 

to indicate their assessment of 
the behavior. 

graphic scale A scale in which 
respondents place a check 

on the appropriate point on a 
horizontal line that runs from 

one extreme to the other of 
the behavior in question. 

category scale A rating scale 
consisting of a number of 
categories arranged in an 

ordered series. 
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Personal appearance 

Social acceptability 

Speaking skills 

Low 

Figure 5.3 Example of a Graphic Scale 

Professional Resource Download 

Medium High 

any setting. It is much easier and less time-consuming to construct than a Likert scale. 
Instead of having to come up with approximately 20 statements, you need only select 
four to eight adjective pairs. It requires very little reading time by participants. The main 
difficulty is the selection of the adjectives to use. If one has a problem with this task, 
there are references such as Osgood, Suci, and Tannenbaum (1967) that provide lists 
of bipolar adjectives. It is probably better, however, to think of adjective pairs that are 
especially relevant to one's own project. 

5-5b Rating Scales 
Rating scales present a number of statements about a behavior, an activity, or a phenom
enon with an accompanying scale of categories. Observers or respondents are asked to 
indicate their assessment or judgment about the behavior or activity on the rating scale. 
For example, a teacher might be asked to rate the leadership ability of a student. The 
teacher would indicate his or her assessment of the student's characteristic leadership 
behavior by checking a point on a continuum or choosing a response category. It is as
sumed that raters are familiar with the behavior they are asked to assess. A numeric value 
may be attached to the points or categories so that an overall score could be obtained. 

Graphic Scales 
One of the most widely used rating scales is the graphic scale, in which the respondent in
dicates the rating by placing a check at the appropriate point on a horizontal line that runs 
from one extreme of the behavior in question to the other. Figure 5.3 is an example of a 
graphic scale. The rater can check any point on the continuous line. Graphic scales usually 
assign numeric values to the descriptive points. Such scales are referred to as numeric rating 
scales. The speaking skills item in Figure 5.3 could look like this in a numeric scale: 

1 

one of the 
poorest 
speakers 

2 

Category Scales 

3 4 

an average 
speaker 

5 6 7 

one of the 
very best 
speakers 

The category scale consists of a number of categories that are arranged in an ordered 
series. Five to seven categories are most frequently used. The rater picks the one that 
best characterizes the behavior of the person being rated. Suppose a student's abilities 
are being rated and one of the characteristics being rated is creativity. The following 
might be one category item: 

How creative is this person? (check one) 

____ exceptionally creative 

____ very creative 

____ not creative 

____ not at all creative 
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comparative rating scale A 
scale on which raters make 
judgments on subjects with 

reference to the position 
of other subjects on 

the same scale. 

halo effect The tendency for a 
rater's general impression of a 
subject to influence the rating 

given for specific aspects or 
behaviors of the subject. 

To provide greater meaning, brief descriptive phrases are sometimes used to com
prise the categories in this type of scale. Clearly defined categories contribute to the 
accuracy of the ratings. For example, 

How creative is this person? (check one) 

always has creative ideas 

____ has many creative ideas 

____ sometimes has creative ideas 

____ rarely has creative ideas 

Comparative Rating Scales 
In using the graphic and category scales, raters make their judgments without directly 
comparing the person being rated to other individuals or groups. In comparative rating 

scales, in contrast, raters are instructed to make their judgment with direct reference to 
the positions of others with whom the individual might be compared. The positions on 
the rating scale are defined in terms of a given population with known characteristics. 
A comparative rating scale is shown in Figure 5.4. 

A comparative rating scale might be used in selecting applicants for admission to 
graduate school. Raters are asked to judge the applicant's ability to do graduate work 
compared with that of all the students the rater has known. In some comparative scales, 
the positions on the scale are made more specific by asking raters to place individuals 
in the top lOo/o, the top 25°/o, the bottom 10°/o, and so on. If the rating is to be valid, 
the judge must understand the range and distribution of abilities in the total group of 
graduate students. 

Errors in Rating Because ratings depend on the perceptions of human observers, 
who are susceptible to various influences, rating scales are subject to considerable error. 
Among the most frequent systematic errors in rating people is the halo effect, which 
occurs when raters allow a generalized impression of the subject to influence the rating 
given on very specific aspects of behavior. This general impression carries over from one 
item in the scale to the next. For example, a teacher might rate a student who does good 
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1. Does this person show 

evidence of clear-cut and 
worthy professional goals? 

2. Does this person attack problems 
in a constructive manner? 

3. Does he or she take well-
meant criticism and use it 
constructively? 

Figure 5.4 Example of a Comparative Rating Scale 

Professional Resource Download 
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generosity error A tendency 
for a rater to give every sub
ject the benefit of the doubt 

and, when uncertain, to give 
high ratings. 

error of severity A tendency 
to rate all subjects 

too low. 

error of central tendency A 
tendency for a rater to avoid 

extreme scale positions, 
rating all individuals near the 

middle of the scale. 

interrater reliability The 
extent to which two or more 

observers produce similar 
quantitative results when 

observing the same individual 
during the same time period. 

CHAPTER 5 MEASUREMENT 83 

academic work as also being superior in intelligence, popularity, honesty, perseverance, 
and all other aspects of personality. Or, if you have a generally unfavorable impression 
of a person, you are likely to rate the person low on all aspects. 

Another type of error is the generosity error, which refers to the tendency for raters 
to give subjects the benefit of any doubt. When raters are not sure, they tend to rate 
people favorably. In contrast, the error of severity is a tendency to rate all individuals 
too low on all characteristics. Another source of error is the error of central tendency, 

which refers to the tendency to avoid either extreme and to rate all individuals in the 
middle of the scale. For example, the ratings that teachers of English give their students 
have been found to cluster around the mean, whereas mathematics teachers' ratings of 
students show greater variation. 

One way of reducing such errors is to train the raters thoroughly before they are 
asked to make ratings. They should be informed about the possibility of making these 
"personal bias" types of errors and how to avoid them. It is absolutely essential that rat
ers have adequate time to observe the individual and his or her behavior before making 
a rating. Another way to minimize error is to make certain that the behavior to be rated 
and the points on the rating scale are clearly defined. The points on the scale should 
be described in terms of overt behaviors that can be observed, rather than in terms of 
behaviors that require inference on the part of the rater. 

The accuracy or reliability of ratings is usually increased by having two (or more) 
trained raters make independent ratings of an individual. These independent ratings 
are pooled, or averaged, to obtain a final score. A researcher may also correlate the 
ratings of the two separate raters to obtain a coefficient of interrater reliability (see 
Chapter 6). The size of the coefficient indicates the extent to which the raters agree. 
An interrater reliability coefficient of 0. 70 or higher is considered acceptable for 
rating scales. 

5-6 Direct Observation 
direct observation 

The observation of subjects 
to record the frequency and 

duration of behaviors 
falling within predetermined 

categories. 

In many cases, systematic or direct observation of behavior is the most desirable mea
surement method. Observation is used in both quantitative and qualitative research. 
When observations are made in an attempt to obtain a comprehensive picture of a 
situation, and the product of those observations is notes or narratives, the research is 
qualitative. In Chapter 17, we discuss the use of observation in qualitative research. The 
current chapter focuses on observation in quantitative research where the product of 
using the various observational instruments is numbers. 

The purpose of direct observation is to determine the extent to which a particular 
behavior( s) is present. The observer functions like a camera or recording device to pro
vide a record of the occurrence of the behavior in question. The researcher identifies 
the behavior of interest and devises a systematic procedure for identifying, categorizing, 
and recording the behavior in either a natural or a contrived situation. The behaviors 
observed in quantitative studies may be categorized as high inference and low infer
ence. High-inference behaviors such as teacher warmth or creativity require more judg
ment on the part of the observer. Low-inference behaviors require less judgment by the 
observer. Examples of low-inference behaviors include classroom behaviors such as 
teachers' asking questions, praising students, or accepting students' ideas. 

In educational research, one of the most common uses of direct observation is in 
studying classroom behavior. For example, if you were interested in investigating the 
extent to which elementary teachers use positive reinforcement in the classroom, you 
could probably obtain more accurate data by actually observing classrooms rather than 
asking teachers about their use of reinforcement. Or if you wanted to study students' 
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checklist A type of survey 
question presenting a number 

of possible answers, from 
which respondents are asked 

to check those that apply to 
themselves. 

disruptive behavior in the classroom and how teachers deal with it, direct observation 
would provide more accurate data than reports from students or teachers. 

There are five important preliminary steps to take in preparing for quantitative direct 
observation: 

1. Select the aspect of behavior to be observed. Because it is not possible to collect data on 
everything that happens, the investigator must decide beforehand which behaviors 
to record and which not to record. 

2. Clearly define the behaviors falling within a chosen category. Know what behaviors 
would be indicators of the attribute. In studying aggressive behavior in the class
room, would challenging the teacher or speaking out of tum be classified as ag
gressive, or would it be restricted to behaviors such as pushing, hitting, throwing 
objects, and name-calling? If observing multiple categories of behavior, make sure 
the categories are mutually exclusive. 

3. Develop a system for quantifying observations. The investigator must decide on a stan
dard method for counting the observed behaviors. For instance, establish before
hand whether an action and the reaction to it are to count as a single incident of 
the behavior observed or as two incidents. A suggested approach is to divide the 
observation period into brief time segments and to record for each period-for 
example, 10 seconds-whether the subject showed the behavior or not. 

4. Develop specific procedures for recording the behavior. Record the observations imme
diately after they are made because observers' memory is not sufficiently reliable 
for accurate research. The best solution is a coding system that allows the immedi
ate recording of what is observed, using a single letter or digit. A coding system is 
advantageous in terms of the observers' time and attention. 

5. Train the people who will carry out the observations. Training and opportunity for prac
tice are necessary so that the investigator can rely on the observers to follow an estab
lished procedure in observing and in interpreting and reporting observations. Having 
the observers view a videotape and discuss the results is a good training technique. 

5-6a Devices for Recording Observations 
Researchers use checklists, rating scales, and coding systems to record the data collected 
in direct observation. 

Checklists 
The simplest device used is a checklist, which presents a list of the behaviors that are 
to be observed. The observer then checks whether each behavior is present or absent. 
A checklist differs from a scale in that the responses do not represent points on a con
tinuum but, rather, nominal categories. For example, a researcher studying disruptive 
behavior would prepare a list of disruptive behaviors that might occur in a classroom. 
An observer would then check items such as "Passes notes to other students" or "Makes 
disturbing noises" each time the behavior occurs. The behaviors in a checklist should 
be operationally defined and readily observable. 

Rating Scales 
Rating scales, discussed previously, are often used by observers to indicate their eval
uation of an observed behavior or activity. Typically, rating scales consist of three to 
five points or categories. For example, an observer studying teachers' preparation for 
presentation of new material in a classroom might use a scale with the following 
points: 5 (extremely well-prepared), 4 (well-prepared), 3 (prepared), 2 (not well-prepared), or 
1 (totally unprepared). A 3-point scale might include 3 (very well-prepared), 2 (prepared), 
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coding system A system used 
to facilitate the categorizing 

and counting of specific 
behaviors as they occur. 
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or 1 (not well-prepared). Scales with more than five rating categories are not recom
mended because it is too difficult to accurately discriminate among the categories. 

Coding Systems 
Coding systems are used in observational studies to facilitate the categorizing and 
counting of specific, predetermined behaviors as they occur. The researcher does not 
just indicate whether a behavior occurred as with a checklist but, rather, uses agreed-on 
codes to record what actually occurred. Whereas rating scales can be completed after an 
observation period, coding is completed at the time the observer views the behavior. 

Two kinds of coding systems are typically used by researchers: sign coding and time 
coding. Sign coding uses a set of behavior categories; each time one of the behaviors 
occurs, the observer codes the happening in the appropriate category. If a coding sheet 
used in classroom observational research listed "summarizing" as a teacher behavior, 
the observer would code a happening every time a teacher summarized material. In 
time coding, the observer identifies and records all predetermined behavior categories 
that occur during a given time period. The time period might be 10 seconds, 5 minutes, 
or some other period of time. 

Coding has the advantage of recording observations at the time the behavior occurs, 
and it may yield more objective data than do rating scales. The disadvantage is that a 
long training period may be required for observers to learn to code behavior reliably. 
A number of standardized coding systems and observation forms are available. One 
of these useful in research with children is SOCARP, System for Obseroing Children's 
Activities and Relationships During Play (Ridgers, Stratton, & McKenzie, 2010). Beginning 
researchers should check references such as the ETS Test Collection Database for a suit
able standardized instrument before attempting to construct their own. 

Tannock (2011) conducted observational research in order to study the incidence 
of rough-and-tumble play among 17 five-year old children in two licensed child care 
centers: one privately owned and one operated by an independent, nonprofit organi
zation. The participants in each setting were observed by trained personnel 10 times 
over a period of five weeks, with each observation lasting 90 minutes; the observations 
occurred at different times of the day and on a variety of days. Children were observed 
during daily routines, structured activities, transitions, and free-time play. Rough-and
tumble play was defined as acts involving running, climbing, chasing, play-fighting, 
fleeing, wrestling, falling, and open-handed slaps. The criterion to distinguish these 
behaviors as play and not aggression involved the display of a cheerful play face during 
rough-and-tumble play. 

Tannock found that both boys and girls engaged in rough-and-tumble play, although 
boys accounted for 79.5 percent of all observed incidents. The most that one boy 
engaged in this play was 21 times, whereas the least that a boy participated was 6 times. 
The average number of incidents by boys in this study was 10; the average for girls was 4. 

There were also differences in the type of rough-and-tumble play engaged in by boys 
and girls. Boys engaged in all types, especially wrestling; girls engaged in rough-and
tumble play that was less intrusive of other players. Girls ran, chased, rolled on the 
ground and held hands but did not grab, wrestle, or move the body of another child. 

Tannock states that the children in this study would, according to Piaget, be in the 
preoperational level of cognitive development. During the preoperational stage of play, 
children practice skills that will later become elements of their concrete operational 
play, which leads to the development of more complex play behavior such as games 
with rules. Tannock concludes that the results of the study have implications for the 
understanding of child development. One of the best ways to understand what children 
know and think, how they solve problems, engage with others, and so on, is to observe 
them in play. 
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observer bias An effect that 
occurs when the observer's 

personal attitudes and values 
affect the observation and/or 

the interpretation of 
the observation. 

observer effect The impact 
that the observer's presence 
has on a study's participants 

so that they behave 
differently from the way 

they normally would. 

contrived observation 
An observation that takes 

place when the circumstances 
have been arranged so 

that the desired behaviors 
are elicited. 

situational test A type of 
contrived observation. 

5-6b Advantages and Disadvantages of Direct Observation 
The most obvious advantage of systematic observation is that it provides a record of 
the actual behavior that occurs. We do not have to ask subjects what they would do or 
what they think; we have a record of their actions. Probably the most important advan
tage of systematic observation is its appropriateness for use with young children. It is 
used extensively in research on infants and on preschool children who have difficulty 
communicating through language and may be uncomfortable with strangers. Another 
advantage is that systematic observation can be used in natural settings. It is often used 
in educational research to study classroom or playground behavior. 

The main disadvantage of systematic observation is the expense. Observations are 
more costly because of the time required of trained observers. Subjects may be observed 
for a number of sessions, requiring extended hours. 

5-6c Validity and Reliability of Direct Observation 
As with other types of measures, the validity and reliability of direct observation must 
be assessed. The best way to enhance validity is to carefully define the behavior to be 
observed and to train the people who will be making the observations. Observers must 
be aware of two sources of bias that affect validity: observer bias and observer effect. 

Observer bias occurs when the observer's own perceptions, beliefs, and biases in
fluence the way he or she observes and interprets the situation. Having more than one 
person make independent observations helps to detect the presence of bias. Observer 

effect occurs when people being observed behave differently just because they are be
ing observed. One-way vision screens may be used in some situations to deal with this 
problem. In many cases, however, after an initial reaction, the subjects being observed 
come to pay little attention to the observer, especially one who operates unobtrusively. 

Some studies have used interactive television to observe classrooms unobtrusively. 
Recording for later review and coding may also be useful. Researchers who have used 
recording, for example, have found that although the children initially behaved differ
ently with the equipment in the room, after a few days they paid no attention and its 
presence became routine. Handheld technologies can be used to record data during 
observations rather than the traditional pencil-and-paper recording techniques. Profes
sional software such as The Observer XT 13.0 (Noldus Information Technology, 2013) is 
available for use in the collection, coding, analysis, and presentation of observational 
data. This software can be used during observations of live behavior or from videos. 
Information on The Observer XT 13.0 is available on the Noldus website. 

The accuracy or reliability of direct observation is usually investigated by having 
at least two observers independently observe the behavior and then determining the 
extent to which the observers' records agree. Reliability is enhanced by providing exten
sive training for the observers so that they are competent in knowing what to observe 
and how to record the observations. Further discussion of methods for assessing the 
reliability of direct observation is presented in Chapter 6. 

5-6d Contrived Observations 
In contrived observations, the researcher arranges for the observation of subjects in 
simulations of real-life situations. The circumstances have been arranged so that the 
desired behaviors are elicited. 

One form of contrived observation is the situational test. A classic example of a sit
uational test-although not labeled as such at the time-was used in a series of studies 
by Hartshorne and May ( 19 28) for the Character Education Inquiry ( CEI). These tests 
were designed for use in studying the development of such behavior characteristics as 
honesty, self-control, truthfulness, and cooperativeness. Hartshorne and May observed 
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children in routine school activities but also staged some situations to focus on specific 
behavior. For example, they gave vocabulary and reading tests to the children, collected 
the tests, and without the children's knowledge made duplicate copies of their answers. 
Later, the children were given answer keys and were asked to score their original papers. 
The difference between the scores the children reported and the actual scores obtained 
from scoring the duplicate papers provided a measure of cheating. 

Another test asked the children to make a mark in each of 10 small, irregularly placed 
circles while keeping their eyes shut. Previous control tests under conditions that pre
vented peeking indicated that a score of more than 13 correctly placed marks in a total 
of three trials was highly improbable. Thus, a score of more than 13 was recorded as 
evidence that the child had peeked. 

Hartshorne and May (1928) found practically no relationship between cheating in 
different situations, such as on a test and in athletics. They concluded that children's 
responses were situationally specific-that is, whether students cheated depended on 
the specific activity, the teacher involved, and other situations rather than on some 
general character trait. 

5-7 Measurement in Qualitative Research 
Qualitative researchers sometimes use quantitative measures such as checklists, but 
they generally prefer other types of data-gathering instruments. The most widely used 
tools in qualitative research are interviews, document analysis, and observation. We 
discuss these methods in Chapter 16. 

RESEARCH IN THE PUBLIC EYE 

In January 2015, contributing writer for National Public Radio Anya Kamenetz published an article 
discussing different options that U.S. schools could use to measure student achievement instead 
of state standardized tests. Most states do annual testing of students in English/Language Arts and 
Math to determine how much knowledge they have learned at their grade level. In her article, 
Kamenetz notes that there are growing concerns by some parents, educational leaders, and public 
policy makers about how many tests students are required to take every year, especially standard
ized tests. If annual standardized tests go away, what will replace them to assess what a student 
has learned? 

Kamenetz discusses four alternative ways to measure learning: (1) sampling, (2) stealth assess
ment, (3) multiple measures, and ( 4) inspections. In sampling, tests are administered to a repre
sentative sample of students, rather than testing every student, to determine if a class, district, or 
state has improved learning. Stealth assessment works by collecting data, usually digitally, on an 
ongoing and invisible way every time a student uses a digital education application, such as an 
online quiz or educational game. The multiple measures approach collects and analyzes data from 
multiple sources at multiple levels. The inspections approach relies on independent inspectors to 
observe lessons taught and to examine students' work 

• Discuss some potential advantages and disadvantages of standardized testing. 
• Drawing on this article, what might be some potential advantages and disadvantages of 

measuring learning with each of the four alternative approaches mentioned by the author? 
• Assume you were asked to make recommendations about what schools could do 

to improve the measurement of learning in students. What recommendations 
might you make? Where would you look to find resources to help you develop your 
recommendations? 
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Summary 

Key Concepts 

achievement test 
aptitude test 
attitude scale 
bipolar adjective scale 
category scale 
ceiling effect 
checklist 
coding system 
comparative rating scale 
contrived observation 
criterion-referenced test 
direct observation 
error of central tendency 
error of severity 
floor effect 

One of the most important tasks of researchers in the behavioral sciences is the selec
tion andfor development of dependable measuring instruments. A research study can 
be no better than the instruments used to collect the data. A variety of tests, scales, 
and inventories are available for gathering data in educational research, especially for 
quantitative studies. Researchers need to be aware of the strengths and limitations of 
these data-gathering instruments so that they can choose the one( s) most appropriate 
for their particular investigation. If an appropriate standardized instrument is available, 
the researcher would be wise to choose it because of the advantage in terms of validity, 
reliability, and time saved. 

A test is a set of stimuli presented to an individual to elicit responses based on 
which a numerical score can be assigned. Achievement tests measure knowledge and 
proficiency in a given area and are widely used in educational research. Standardized 
achievement tests permit the researcher to compare performance on the test to the per
formance of a normative reference group. Tests may be classified as paper-and-pencil or 
as performance tests, which measure what someone can do rather than what he or she 
knows. Aptitude tests are used to assess an individual's verbal and nonverbal abilities. 
They are typically used to predict future academic performance. Personality inventories 
are designed to measure the subject's personal characteristics and typical behavioral 
responses over time and situations. 

Attitude scales are tools for measuring individuals' beliefs, feelings, and reactions to 
certain objects. The major types of attitude scales are Likert-type scales and the bipolar 
adjective scale. 

Rating scales permit observers to assign scores to the assessments made of observed 
behavior or activity. Among the types of rating scales are the graphic scale, the category 
scale, and comparative rating scales. 

Checklists and coding systems are most commonly used to record the data in quan
titative direct observation research. In coding systems, behavior can be categorized ac
cording to individual occurrences (sign coding) or number of occurrences during a 
specified time period (time coding). 

generosity error 
graphic scale 
halo effect 
intelligence test 
interrater reliability 
interval scale 
inventory 
item analysis 
Likert scale 
measures 
nominal scale 
norm-referenced test 
observer bias 
observer effect 
ordinal scale 

percentile rank 
performance test 
projective technique 
rating scale 
ratio scale 
researcher-made test 
scale 
scholastic aptitude test 
self-report inventory 
situational test 
standardized test 
summated rating scale 
test 
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Exercises 

1. What is the meaning of the term standardized when 
applied to measuring instruments? 

2. Critique the following statements for inclusion in a 
Likert-type attitude scale: 
a. I'm not sure how I feel about capital punishment. 
b. Junior and senior high school teachers need 

more training in the use of technology in the 
classroom. 

c. Indiana needs a road funding plan that includes 
additional taxes to help maintain state and local 
roads. 

d. Early education lays a foundation for success in 
the future. 

3. List some of the common sources of bias in rating 
scales. 

4. What type of instrument would a researcher choose 
in order to obtain data about each of the following? 
a. How college professors feel about the use of tech

nology in their teaching 
b. The potential of the seniors at a small college to 

succeed in graduate school 
c. To determine if high school chemistry students 

can analyze an unknown chemical compound 
d. How well the students at Brown Elementary 

School compare to the national average in reading 
skills 

e. The advising-style preferences of a group of 
college freshmen 

f. How well students perform in a public speaking 
contest 

g. To determine the winner in a history essay contest 
h. The general verbal and nonverbal abilities of a 

student with attention deficit disorder 
i. The extent to which elementary teachers use nega

tive reinforcement in the classroom, and the effect 
of that reinforcement on students' behavior 

j. The problems faced by minority students during 
the first year at a large research university 

k. How parents in a school system feel about mov
ing the sixth grade from the elementary school to 
the middle school 

1. What chemistry students know about the con
cepts presented in a unit on oxidation 

5. List three references to consult for information on 
standardized tests. 

Answers 

1. Standardized refers to instruments constructed by ex
perts for which comparative norms have been derived, 
their reliability and validity have been established, 
and directions for administration and scoring have 
been prescribed. 
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6. What are some procedures for increasing the 
accuracy of direct observation techniques? 

7. Construct a five-item Likert scale for measuring 
parents' attitudes toward a later morning start-time 
for the local high school. 

8. Intelligence tests can most accurately be described as 
a. measures of innate mental capacity. 
b. academic achievement measures. 
c. reading tests. 
d. scholastic aptitude tests. 

9. List and briefly describe the instruments available for 
recording data in observational research. 

10. What type of instrument would be most appropriate 
to measure each of the following? 
a. To determine if high school chemistry students 

can use laboratory scales to weigh specified 
amounts of a given chemical compound 

b. How students in the various elementary schools 
in Brown County compare in math skills 

c. How parents feel about an extended school day 
for elementary schools in the district 

d. The general verbal and nonverbal abilities of a 
child with dyslexia 

e. To study bullying in an elementary classroom 
f. To get a major professor's evaluation of the poten

tial of a student for advanced work in chemistry 
g. To get a quick measure of students' attitudes 

toward the extracurricular programs available at 
the school 

h. To identify elementary students for placement in 
a gifted program 

i. To get information on the kind of problems high 
school students face 

11. Identify the measurement scale (nominal, ordinal, 
interval, or ratio) used in the following examples: 
a. John is 6 feet 4 inches tall. 
b. Mary is a resident; Anne is out-of-state. 
c. John is taller than Mark. 
d. Mary's IQ is 115, whereas Anne's IQ is 130. 

e. Emma is a freshman in college; her sister is a 
• sen1or. 

f. Nicole drives 15 miles to campus; Emily drives 
twice as far. 

2. a. Not acceptable; because it is a neutral statement. 
We use statements that are clearly favorable or 
unfavorable. 

b. Not acceptable; it is a kind of double-barreled 
statement (has two beliefs or opinions in one 
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90 PART TWO QUANTITATIVE RESEARCH 

statement). If someone said SA, does that apply to 
both senior and junior high teachers, or just one of 
the two? 

c. Again, the statement has two beliefs in one. An in
dividual might agree that Indiana needs a funding 
plan to maintain roads but would not agree that it 
should include additional taxes. 

d. Not acceptable. It is too factual. Statements should 
not be factual but should express an opinion or 
feelings about something. 

3. Raters may be less than objective in judging individ
uals when influenced by such tendencies as the halo 
effect, the generosity error, the error of severity, or the 
error of central tendency. 

4. a. Attitude scale 
b. Aptitude test (group) 
c. Performance test 
d. Standardized reading achievement test 
e. Inventory 
f. Rating scale (performance test) 
g. Performance test 
h. Aptitude or intelligence test (individual) 
i. Direct observation 
j. Inventory 
k. Attitude scale 
1. Achievement test (teacher-made) 

5. Mental Measurements Yearbook, Tests in Print, and ETS 
Test Collection 

6. The behaviors to be observed must be specified; be
haviors falling within a category must be defined; 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

6-1 List the major types of evidence used to support 
the valid interpretation of test scores, and define 
construct underrepresentation and construct
irrelevant variance and explain their relevance 
to score validity. 

6-2 State the different sources of random error in 
educational and psychological measures, 
describe the different procedures (e.g., test
retest, equivalent forms, split-half, Kuder
Richardson) for estimating the score reliability 
of a measure and compute and explain various 
indices affiliated with the concept of reliability. 

6-3 Distinguish between validity and reliability as 
well as between random and systematic errors 
of measurement and their relationship to score 
validity and reliability. 

\ 

Q) 
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...c 
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Information derived from 
• • measur1ng Instruments ranges 

from excellent to virtually useless. 

There are systematic ways to assess 
the usefulness of the scores derived 

from measuring instruments. 

uantitative research depends on measure

ment. Chapter 5 introduced you to some 

of the measuring instruments used in research. 

Two very important concepts that researchers 

must understand when they use measuring in

struments are validity and reliability. Validity is 

defined as the extent to which scores on a test 

enable one to make meaningful and appropriate 

interpretations. Reliability indicates how consis

tently scores derived from an instrument or a test 

measure what they are purported to measure. 
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92 PART TWO QUANTITATIVE RESEARCH 

Researchers must be concerned about the score validity and reliability derived from instruments 

used in a study and must include this information in the research report. If a researcher's data are not 

obtained with instruments that allow valid and reliable interpretations , we can have little faith in the 

results obtained or in the conclusions based on the results. 

6-1 Validity 

validity The extent to which 
a measure actually taps the 

underlying concept that it 
purports to measure. 

construct underrepresenta
tion A term that is applied to 

assessment that is too narrow 
and fails to include important 
dimensions of the construct. 
It threatens the score validity 

of the assessment. 

Validity is the most important consideration in developing and evaluating measuring in
struments. Historically, validity was defined as the extent to which an instrument measured 
what it claimed to measure. The focus of recent views of validity is not on the instrument 
itself but on the interpretation and meaning of the scores derived from the instrument. 
The most recent Standards for Educational and Psychological Testing (2014), prepared by 
the American Educational Research Association, the American Psychological Association, 
and the National Council on Measurement in Education, operationalizes validity as "the 
degree to which evidence and theory support the interpretations of test scores entailed by 
proposed uses of tests" (p. 9). Measuring instruments yield scores; however, the impor
tant issue is the interpretation we make of the scores, which may or may not be valid. For 
example, a fourth-grade math test that might allow a teacher to make valid interpretations 
about the math achievement of her fourth-grade students would not yield valid interpre
tations about the fourth-graders' abilities to solve algebra problems. If we tried to use the 
math achievement test for this purpose, the interpretations about the students' ability to 
solve algebra problems-not the test-would be invalid. Thus, we no longer speak of the 
validity of the instrument, but rather the validity of the interpretations or inferences that 
are drawn from the instrument's scores. Validity does not travel with the instrument. A test 
may be valid for use with one population or setting, but not with another. 

Assessing the validity of score-based interpretations is important because most instru
ments used in educational and psychological investigations are designed for measuring 
hypothetical constructs. Recall that constructs, such as intelligence; creativity; anxiety; 
critical thinking; motivation; self-efficacy; and attitudes, represent abstract variables de
rived from theory or observation. We have no direct means of measuring these constructs 
as exist in the physical sciences for the measurement of characteristics such as length, vol
ume, and weight. To measure these hypothetical constructs, we must move from the the
oretical domain surrounding the construct to an empirical level that operationalizes the 
construct. That is, we use an operational definition to measure the construct. We do this 
by selecting specific sets of observable tasks believed to serve as indicators of the particu
lar theoretical construct. Then, we assume that performance (scores) on the tasks reflects 
the particular construct of interest as distinguished from other constructs. Essentially, va
lidity deals with how well the operational definition fits with the conceptual definition. 

Tests may be imprecise measures of the constructs they are designed to assess because 
they leave out something that theory states should be included or include something 
that should be left out, or both. Messick (1995) identified two problems that threaten 
the interpretation (validity) of test scores: construct underrepresentation and construct
irrelevant variance. The term construct underrepresentation refers to assessment that is 
too narrow and fails to include important dimensions of the construct. The test may not 
sample adequately some kinds of content or some types of responses or psychological 
processes and thus fail to represent the theoretical domain of the construct. Individuals' 
scores on a math test may be misleading because the test did not measure some relevant 
skills that, if represented, would have allowed the individuals to display their compe
tence. Or, a scale designed to measure general self-concept might measure only social 
self-concept and not academic and physical components of self-concept. 
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construct-irrelevant 
variance The extent to 

which test scores are 
affected by variables that 

are extraneous to the 
construct. 

evidence based on 
test content Evidence that 
involves the test's content 
and its relationship to the 

construct it is intended 
to measure. 
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The term construct-irrelevant variance refers to the extent to which test scores are 
affected by variables that are extraneous to the construct. Low scores should not occur 
because the test contains something irrelevant that interferes with people's demonstra
tion of their competence. Construct-irrelevant variance could lower scores on a science 
achievement test for individuals with limited reading skills or limited English skills. 
Reading comprehension is thus a source of construct-irrelevant variance in a science 
achievement test and would affect the score validity of any interpretations made about 
the individuals' science achievement. 

6-1 a Validation 
The process of gathering evidence to support, or fail to support, a particular interpre
tation of test scores is referred to as validation. We need evidence to establish that 
inferences made based on the test results are appropriate. Numerous studies may be 
required to build a body of evidence about the validity of these score-based interpreta
tions. The Standards for Educational and Psychological Testing lists three categories of ev
idence used to establish the validity of score-based interpretations: evidence based on 
test content, evidence based on relations to a criterion, and construct-related evidence 
of validity. Using these categories does not imply that there are distinct types of validity, 
but rather that different types of evidence may be gathered to support the intended use 
of a test. The categories overlap and all are essential to a unitary concept of validity. 

1. Evidence Based on Test Content 
Evidence based on test content involves the test's content and its relationship to the 
construct it is intended to measure. That is, the researcher must seek evidence that the 
test to be used represents a balanced and adequate sampling of all the relevant knowl
edge, skills, and dimensions making up the content domain. Evidence based on test 
content is especially important in evaluating achievement tests. In this age of educa
tional accountability, content validity is receiving renewed attention. Validation of an 
achievement test, for instance, would consider the appropriateness of the test's content 
to the total content area to be measured as well as how adequately the test samples the 
total domain. You would not attempt to measure chemistry students' knowledge of 
oxidation, for example, with only two questions. 

A researcher who wished to develop a test in fourth-grade mathematics for a par
ticular school system would need to determine what kinds of content (e.g., skills and 
objectives) are covered in fourth-grade classes throughout the system. After examining 
textbooks, syllabi, and objectives, and talking with teachers, the researcher would pre
pare an outline of the topics, computational and conceptual skills, and performances 
that make up fourth-grade mathematics (i.e., content domain) in that system, along 
with an indication of the emphasis given to each. Using the outline as a guide, the 
researcher would develop test items that cover each topic and each objective in propor
tion to the emphasis given to each in the total content domain. The result should be 
a representative sample of the total domain of knowledge and skills included in that 
school system's fourth -grade math classes. 

If a math test were designed to be used nationally, the researcher would need to ex
amine widely used textbooks, states' curriculum guides, syllabi, and so on throughout 
the country to determine what content (concepts and skills) is included in fourth-grade 
math. The test content would be sampled to provide a representative and balanced 
coverage of this national curriculum. Subject matter experts and curriculum special
ists would be asked to judge the adequacy of the test's content for measuring fourth
grade math achievement. Developers of nationally used achievement tests, such as the 
Stanford Achievement Test, are expected to provide extensive evidence of content valid
ity. If a publisher claims that a test measures reading comprehension, for example, then 
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content-related validity 
evidence Evidence based on 

the degree to which the items 
of a test representatively 

sample an intended content 
domain. Determined mainly 

by logical analysis. 

face validity The extent to 
which examinees believe the 

instrument is measuring what 
it is supposed to measure. 

criterion-related validity 
evidence The degree to which 

scores on an instrument are 
related to other indicators of 

the same thing (the criterion). 

G 
Effect of the 
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movement 

10% 
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Historical 
context of 

slavery 
16% 
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Economic 

consequences 
of the war 

24% 

Causes 
20% 

B 
Leaders in 
the North 

10% 

c 
Leaders in 
the South 

10% 
D 

Military 
campaigns 

10% 

Figure 6.1 Unit on the American Civil War 

that publisher should provide evidence that higher scores on the test are attributable to 
higher levels of reading comprehension rather than, for example, better memory. 

To ensure content validity in a classroom test, a teacher should prepare a "blueprint" 
showing the content domain covered and the relative emphasis given to each aspect 
of the domain. If the pie chart in Figure 6.1 represents a teacher's assessment of the 
relative importance of topics within a unit on the American Civil War, a SO-item exam 
should include 10 items on topic A; 5 each on B, C, D, and G; 12 on E; and 8 on F. 

There is no numerical index to indicate content validity. Evidence based on content 
is mainly the result of a logical examination or analysis by content experts that shows 
whether the instrument adequately represents the content and objectives making up 
the domain. An achievement test may have content validity when used for the purposes 
defined by the test maker but not yield valid interpretations for a user who defines the 
content domain in a different way. Only the user of a test can ultimately judge its valid
ity for his or her purpose. 

Although content-related validity evidence is especially important for achievement 
tests, it is also a concern for other types of measuring instruments such as personality 
and aptitude measures. An instrument for measuring attitudes toward capital punish
ment, for example, would be examined to ensure that it contains, in sufficient num
ber, a balanced set of positive and negative statements about capital punishment. An 

academic aptitude test should measure skills and abilities judged to be important for 
success in academic tasks. If you were developing a test to select among applicants for a 
particular job, you would need to specify all the major aspects of the job and then write 
test items that measure each aspect. 

Face validity is a term sometimes used in connection with a test's content. Face va
lidity refers to the extent to which examinees believe the instrument is measuring what 
it is supposed to measure. The question is, "on the face of it," does the test appear to be 
valid? Although it is not a technical form of validity, face validity can be used to garner 
examinee acceptance and cooperation. 

2. Evidence Based on Relations to a Criterion 
Criterion-related validity evidence refers to the extent to which test scores are systemati
cally related to one or more outcome criteria. The emphasis is on the criterion because 
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concurrent validity 
evidence The relationship 

between scores on a measure 
and criterion scores obtained 

at the same time. 

predictive validity evidence 
The relationship between 

scores on a measure 
and criterion scores 

available at a future time. 
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the researcher will use the test scores to infer performance on the criterion. Historically, 
two types of criterion-related validity evidence have been distinguished: concurrent and 
predictive. The distinction is made based on the time the criterion data are collected. 

Concurrent Validity Concurrent validity evidence is the relationship between scores 
on a measure and criterion scores obtained at the same time. Assume a researcher has 
developed a foreign language aptitude test and needs evidence that the test really mea
sures foreign language aptitude. The researcher could select a well-known and previ
ously validated foreign language aptitude test, administer it and the new test to a group 
of students, and determine the correlation between the two sets of scores. A substantial 
correlation between the new test and the widely accepted test is evidence that the new 
test is also measuring foreign language aptitude. Other criteria available at the time 
might be current grades in a foreign language class or scores on a teacher-made test. 
Or assume a researcher at Educational Testing Service has developed a new scholastic 
aptitude test that might replace the more expensive Scholastic Assessment Test (SAT). 
In order to obtain evidence about the meaningfulness of the scores from this new test, 
the researcher would administer both the new test and the SAT (the criterion) to a rep
resentative sample of high school students. A substantial correlation between the two 
sets of scores would indicate that inferences made based on the new test's scores would 
have validity for measuring scholastic aptitude. A low correlation would indicate that 
the validity of the inferences based on the new test's scores would be suspect; we would 
not consider the test a worthwhile replacement for the SAT. 

Predictive Validity Predictive validity evidence is the relationship between scores on 
a measure and criterion scores available at a future time. In gathering predictive validity 
evidence of a foreign language aptitude test, we would look at the relationship between 
scores on the test and the grades students eventually earned in a future foreign language 
course (i.e., criterion). If a relationship is demonstrated, the scores on the aptitude test 
could be used later to predict performance in foreign language courses. In the case of a 
new scholastic aptitude test, predictive validity evidence would involve administering 
the test to a sample of high school juniors or seniors and then putting the scores away 
until the students complete their first semester or two of college. When the students' 
college grade point averages (GPAs) become available, we would correlate the test 
scores and GPAs. A high correlation is evidence for the usefulness of the aptitude test 
for predicting college achievement. Large numbers of high school students take the 
SAT or the ACf test each year because evidence has revealed a correlation between SAT 
and ACf scores and freshman college GPA. Likewise, the GREis used in the selection 
process for admission to graduate school because there is evidence that scores on the 
GRE are correlated with achievement in graduate school and thus have validity for 
predicting future achievement. Figure 6.2 illustrates concurrent- and predictive-related 
evidence used in the validation of an aptitude test. 

Concurrent 

New test to No time lapse 
measure scholastic SAT 

aptitude 

Predictive 

New test to Time lapse GPAin 
measure scholastic college 

aptitude 

Figure 6.2 Criterion-Related Evidence ofValidity 
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validity coefficient The 
coefficient of correlation 

between test scores 
and criterion. 

Choosing the Criterion The choice of the criterion and its measurement are crucial 
in criterion-related evidence. What do we look for when choosing a criterion? 

1. The worth of the entire procedure depends first and foremost on the relevance of 
the criterion. The criterion must well-represent the attribute being measured or else 
it is meaningless. For example, GPA, considered a relevant measure of success in 
college, is generally chosen as the criterion for validation studies of scholastic apti
tude tests. A relevant criterion for a test designed to select salespeople might be the 
dollar value of sales made in a specified time. Supervisor ratings might be used as 
a criterion in the validation of a test designed to predict success in data-entry posi
tions at a corporation. It is sometimes difficult to find a relevant criterion measure, 
as in the validation of measures designed to predict teacher effectiveness. With 
neither an agreed-on description of teacher effectiveness nor an effective method 
of measuring that variable, it is extremely difficult to validate such instruments. 

2. The criterion must also first be reliable, which means that it is a consistent measure 
of the attribute over time or from situation to situation. If the criterion is not con
sistent, you would not expect it to relate consistently to any tests. 

3. The criterion should also be free from bias, which means that the scoring of the 
criterion measure itself should not be influenced by any factors other than actual 
performance on the criterion. For example, if ratings are used as the criterion, it is 
essential that the raters be trained and be very careful not to let any factors other 
than actual performance influence their ratings. The criterion may also be biased 
through contamination, which occurs when scores on the criterion are influenced 
by the scorer's knowledge of the individuals' predictor test scores. For example, as
sume that the criterion used to validate an art aptitude test is grades in art class. If 
the teachers who grade the students' work are aware of the students' scores on the 
aptitude test, this awareness may influence the teachers' evaluation of the students 
and hence the grades. This type of contamination of the criterion can be prevented 
by not permitting the person who grades or rates the criterion to see the original 
scores on the test. 

Validity Coefficient The coefficient of correlation between test scores and criterion is 
called a validity coefficient (r ). Like any correlation coefficient, the size of a validity co-

x:r 
efficient is influenced by the strength of the relationship between test and criterion and 
the range of individual differences in the group. As usual, the nearer the coefficient is to 
1.00 ( + or-), the stronger the evidence is that the test is useful for the stated purpose. 

Validity coefficients indicate whether the test will be useful as a predictor or as a 
substitute measure. If it has been shown that a test has a high correlation with a future 
criterion, then that test can later be used to predict that criterion. Accumulating pre
dictive evidence requires time and patience. In some cases, researchers must wait for 
several years to determine whether performance on a measure is useful for predicting 
success on a criterion. 

Concurrent criterion-related validity evidence is important in tests used for classi
fication, certification, or diagnosis. For example, you would seek concurrent validity 
evidence for a new psychiatric screening device by examining its correlation with a 
well-established instrument already available. If there is a substantial correlation be
tween the new test and the established instrument, you would assume they are mea
suring the same construct, and the new test could be used as a substitute for the older 
instrument. Concurrent validity evidence is necessary when new tests are designed to 
replace older tests that may be more expensive or more difficult and time-consuming 
to administer. 

Students often ask, "How high does a validity coefficient need to be?" As a general 
rule, the higher the validity coefficient, the better the evidence. But whether high or low, 
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construct-related evidence of 
validity Logical and empirical 

evidence that supports the 
claim that a test measures the 

psychological construct it is 
designed to measure and not 

something else. 

convergent evidence of 
validity Evidence for construct 

test validity based on the 
relationship to other measures 

intended to assess a similar 
construct. It shows that the 
intended construct is being 

measured. 

discriminant evidence of 
validity Evidence for construct 

test validity based on the 
relationship between the test 
scores and measures of pur

portedly different constructs. It 
shows that the wrong construct 

is not being measured. 

divergent evidence A type of 
evidence for construct-related 

validity indicating that an 
incorrect construct is not 

being measured. 

multitrait-multimethod 
matrix (MTMM) A way to 

simultaneously evaluate the 
convergent and discriminant 

validity of a construct. 
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useful or not useful, depends on the purpose of the test and the context in which it is to 
be employed. A correlation coefficient of 0.40 could be very helpful in cases for which 
no predictive instrument has been available previously. In other cases, a correlation of 
0.65 might be considered low and unsatisfactory if other predictors are available that 
have a higher relationship with the criterion. In general, an instrument has "good" 
score validity as a selection device if evidence shows it has a higher correlation with the 
criterion than do competing instruments. 

3. Construct-Related Evidence of Validity 
Construct-related evidence of validity focuses on test scores as a measure of a psy
chological construct. To what extent do the test scores reflect the theory behind the 
psychological construct being measured? Recall that psychological constructs, such as 
intelligence; motivation; anxiety; or critical thinking, are hypothetical qualities or char
acteristics that have been "constructed" to account for observed behavior. They cannot 
be seen or touched, much less measured directly. How does one know that a measure of 
a particular construct really reflects this hypothetical characteristic? The test developer 
of such a measure would have to provide evidence that the scores really reflect the con
struct in question. The process begins with a definition of the construct based on theory 
and previous research. The test developer then specifies the aspects of the construct that 
are to be measured in the test and develops items that require test takers to demonstrate 
the behaviors that define the construct. The developer collects any logical and empirical 
evidence that supports the assertion that a test measures the construct as defined and 
not something else. Construct-related evidence is more comprehensive than content
and criterion-related evidence and subsumes the other types. In general, information 
that sheds light on the construct being measured is relevant. 

Let us consider some strategies used to gather construct-related evidence. 

Related Measures Studies The aim is to show that the test scores measure the 
construct that they were designed to measure and not another theoretically unre
lated construct. The Standards ( 2014) distinguishes two types of evidence based on 
relations to other variables: convergent and discriminant. In the case of convergent 
evidence, the researcher tries to show that the intended construct is being measured; 
in the case of divergent evidence, he or she shows that an incorrect construct is not 
being measured. A mathematical reasoning test would be expected to correlate with 
grades in mathematics or with other math reasoning tests (i.e., convergent evidence). 
The math test and these other measures correlate because they all converge on the 
same construct. Conversely, the scores on the math reasoning test would be expected 
to have little or no relationship (i.e., discriminant evidence) with measures of other 
skills such as reading. If a substantial correlation is found between the math test and 
the reading test, then the math test is being affected by reading ability, and instead 
of measuring mathematical reasoning it is really measuring reading ability. Such ev
idence would lead us to conclude that the math test scores are not measuring the in
tended construct (i.e., math reasoning) and thus would not yield valid interpretations 
about math reasoning. Of course, a mathematical reasoning test will involve inevita
bly some reading skill, so we would not expect a zero correlation with a reading test. 
However, if two mathematical reasoning tests are alike in all other aspects, the one 
with a correlation of 0.15 with a reading test would be preferred over the one with a 
correlation of 0.35. 

In a classic article, Campbell and Fiske (1959) discussed a multitrait-multimethod 
matrix (MTMM) of correlation coefficients as a straightforward way to evaluate si
multaneously convergent and discriminant validity of a construct. Their approach 
was based on the belief that measures of the same construct should correlate with 
each other even if they use different methods (i.e., convergent validity), and that 
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known-groups technique A 
method for determining 

the construct validity of a 
measure by seeing whether 

groups known to differ on the 
construct also differ on the 

measure itself. 

Table 6.1 Multitrait-Multimethod Matrix of Correlations between Two Teacher Traits 
across Two Methods of Measurement 

Empathy Sociability 

Scale Interview Scale Interview 
A 8 c D 

Scale A 0.75 0.30 0.10 
Empathy 

Interview 8 0.25 0.20 

Scale C 0.70 
Sociability 

Interview D 

measures of different constructs should not correlate with each other even if they 
employ the same method (i.e., discriminant validity). To illustrate, let us assume 
a researcher has a theory about a personality characteristic called teacher empathy 
and has developed an attitude scale as a measure of this construct. In order to estab
lish its construct validity, he or she would need to show not only that it converges 
with other measures of teacher empathy, but also that it could be distinguished 
from other teacher traits such as sociability. The researcher could administer the 
attitude scale (method A) to assess teacher empathy and also assess teacher empathy 
through face-to-face interviews (method B) with the same group of participants. 
Similarly, sociability would be measured in two ways: scores on an existing attitude 
scale designed to measure sociability (method C) and through face-to-face inter
views (method D) with the same participants. 

The next step is to calculate the intercorrelations of the participants' scores on all 
four measures and present the intercorrelations in what is called a multitrait-multi
method matrix. Table 6.1 shows hypothetical correlations between teacher empathy 
measured by A, attitude scale, and B, interview, and sociability measured by C, atti
tude scale, and D, interview. Let us look at the correlations that are relevant to the 
construct validity of the attitude scale for measuring teacher empathy. 

The high correlation ofO. 75 between teacher empathy measured by method A (at
titude scale) and by method B (interview) is evidence of convergent validity. The low 
correlations of 0.30 between teacher empathy measured by method A and sociability 
measured by method C and 0.10 between method A and method D are evidence of 
divergent validity of the teacher empathy measure. These data provide evidence for 
the construct validity of the teacher empathy attitude scale. Of course, you would 
want to conduct further analyses involving more traits and more measures to deter
mine if the pattern of correlations fits the theory behind the constructs. The rule is 
as follows: If there is a good fit between the theory and the data, then keep both the 
theory and the measures. If not, you need to revise the theory or the measures, or 
both. The previous example, using only two traits and two methods, is the simplest 
possible form of a multitrait-multimethod analysis. 

Known-Groups Technique Another procedure for gathering construct-related 
evidence is the known-groups technique in which the researcher compares the per
formance of two groups already known to differ on the construct being measured. 
One hypothesizes that the group known to have a high level of the construct will 
score higher on the measure than the group known to have a low level of the 
construct. If the expected difference in performance is found, one concludes that 
the test is measuring that construct. You would expect that scores on a musical 
aptitude test, for instance, would differ for students currently enrolled in a music 
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internal structure A 
reliability procedure indicating 

that the items making up a 
test measure the same thing 
and that the test has internal 

consistency. 

factor analysis A statistical 
procedure for analyzing the 

intercorrelations among 
numerous measures that 

reduces the set to a smaller 
number of underlying factors. 

evidence based on response 
processes A way to obtain 

evidence about how well 
a test measures the 

construct of interest. 
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school versus an unselected group of college students. If an inventory measures 
psychological adjustment, the scores of a group previously identified as adjusted 
and a group previously identified as maladjusted should be markedly different on 
the inventory. 

Intervention Studies Another strategy for gathering construct-related evidence 
is to apply an experimental manipulation and determine if the scores change to 
the degree hypothesized. You would expect the scores on a scale designed to measure 
anxiety to increase if individuals are put into an anxiety-provoking situation. The 
scores of a control group not exposed to the experimental manipulation should not 
be affected. If anxiety is manipulated in a controlled experiment, and the resulting 
scores change in the predicted degree, you have evidence that the scale is measuring 
anxiety. 

Internal Structure Studies Analyzing the internal structure of a test is another 
source of evidence that the test scores are measuring the construct they are supposed 
to be measuring. This procedure involves showing that all the items making up the test 
or scale are measuring the same thing-that is, that the test scores have internal consis
tency. We would expect that individuals who answer some questions in a certain way 
would also answer similar questions in the same way. In a scale measuring attitudes 
toward stem cell research, for instance, one would determine if individuals who sup
port stem cell research were consistent in their agreement with positive statements and 
disagreement with negative statements on the scale. A procedure called factor analysis 

provides a way to study the constructs that underlie performance of a test. Factor analy
sis calculates the correlations among all the items and then identifies factors by finding 
groups of items that are correlated highly with one another but have low correlations 
with other groups. More than one factor may be needed to account for the correlations 
among the items. The researcher then decides if the observed intercorrelations conform 
to the theory behind the construct being measured. If the theory suggests a unidimen
sional construct, then we look for high intercorrelations among all of the items. If the 
theory suggests more than one dimension, or multidimensional, we should have sub
scales to measure each separate dimension. In that case, the subscale scores should have 
high internal consistency, but they should not correlate highly with other subscales. 
A measure of environmentalism, for example, would probably have several subscales 
covering attitudes, beliefs, educational level, politics, and so on. The extent to which 
the observed item intercorrelations agree with the theoretical framework provides evi
dence concerning the construct being measured. Further discussion of factor analysis is 
presented in Chapter 12. 

Studies of Response Processes Another way to obtain evidence about how well 
test scores measure the construct of interest is to look at the evidence based on 

response processes of individuals actually taking the test. Questioning test takers 
about the mental processes and skills that they use when responding to test items 
can provide information about what construct is being measured. If you were gath
ering validity evidence about a new verbal reasoning test, for instance, you might 
ask individuals to "think aloud" as they work through the test. This procedure may 
reveal that the test is measuring verbal reasoning or it may reveal that other factors, 
such as vocabulary and reading comprehension, are being measured. Examining re
sponse processes may indicate certain construct-irrelevant factors that differentially 
influence the performance of various subgroups. Thus, it provides evidence about 
whether the test scores have the same meaning or can be interpreted in the same way 
across different subgroups. Table 6.2 summarizes the three major types of evidence 
for validity. 
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Table 6.2 Types of Evidence for Validity of a Test 

Type Question Method 

Content related 

Criterion related 
(concurrent) 

Criterion related 
(predictive) 

Construct related 

Is the test a representative sample of the 
domain being measured? 

Does a new test correlate with a currently 
available test (criterion) so that the new test 
could be a substitute? 

Does a new test correlate with a future 
criterion so that the test can be used to 
predict later performance on the criterion? 

Does the test really measure the intended 
construct? 

6-1 b Validity Generalization 

Make a logical analysis of the content to 
determine how well it covers the domain. 

Correlate scores from new test with scores 
of a criterion available at the time. 

Correlate test scores with a measure 
(criterion) available at a future time. 

Gather various kinds of evidence: convergent 
and divergent evidence, known-groups 
technique, intervention study, internal 
structure, and response processes. 

A concern in validity studies of educational and employment tests is the extent to which 
evidence of validity based on test-criterion relationships can be generalized to new set
tings without further investigations of validity in the new setting. Research shows that 
test-criterion correlations may vary greatly from time to time and place to place because 
of the type of criterion measure used, the way the predictor is measured, the type of test 
takers, and the time period involved. 

Validity generalization studies have used meta-analysis, which provides statistical 
summaries of past validation studies in similar situations. If the meta-analytic da
tabase is large, and the studies adequately represent the type of situation to which 
a researcher wishes to generalize, we find support for validity generalization. In cir
cumstances in which the findings of the meta-analytic studies are less consistent, 
and in which there are more differences between the new and old settings, it is more 
risky to generalize. Local validation studies, providing situation-specific evidence, 
would be more valuable. 

6-lc Validity of Criterion-Referenced Tests 
Recall that criterion-referenced tests are designed to measure a rather narrow body 
of knowledge or skills. Thus, the main concern in assessing the validity of criterion
referenced tests is content validity. The basic approach to determining content validity is 
to have teachers or subject matter experts judge whether a test represents an adequate 
sample of the content and objectives to be measured. 

Another approach is to administer the test and divide the examinees into two groups: 
masters versus nonmasters. Then, you determine the proportion of examinees in each 
group who answered each item correctly. Valid items are those for which the success 
rate in the master group is substantially higher than the success rate in the nonmaster 
group. To be very strict, the success rate on each item should be 100 percent for masters, 
whereas nonmasters have a very low, or a chance (0.50/0.50), rate of success. In the 
ideal test, there should be no misclassifications (Thorndike, 2005). 

6-ld Application of the Validity Concept 
Validity is specific to the particular purpose for which the instrument is being used. 
Validity should be viewed as a characteristic of the interpretation and use of test scores 
and not of the test itself. A test that has validity in one situation and for one purpose 
may not be valid in a different situation or for a different purpose. A teacher-made 
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-

THINK ABOUT IT 6.1 I 

Identify the type of validity evidence (i.e., content, concurrent criterion, predictive criterion, 
or construct related) being gathered in each of the following examples: 

a. A test administered to applicants for law school correlates 0.65 with first semester grades in 
law school. 

b. A group of math professors examine the math placement test administered to freshmen at 
a university. They conclude that the test is an excellent sample of the math skills students 
need to succeed in college-level courses. 

c. A high school teacher administers a standardized chemistry test and correlates the scores 
with the scores that students earned the next day on a teacher-made chemistry test. 

d. As predicted, the scores for a group of Young Republicans on a scale measuring political 
conservatism were markedly higher than those for a group of Young Democrats. 

e. Scores on a new scale to detect depression are correlated with scores on a well-established 
scale measuring optimism. The correlation was negligible. 

Answers 

a. Predictive (criterion related) 
b. Content related 
c. Concurrent (criterion related) 
d. Construct related 
e. Construct related (theory would predict that measures of depression would not be cor

related with measures of optimism; this is divergent construct-related validity evidence) 

6-2 Reliability 
reliability The extent to which 

a measure yields consistent 
results; the extent to 

which scores are free 
of random error. 

achievement test in high school chemistry might be useful for measuring end-of-year 
achievement in chemistry but not useful for predicting achievement in college chem
istry. A technology proficiency test might be appropriate for placing undergraduates 
in technology classes at a university but not be a valid exit exam for computer science 
majors. Thus, validation is always a responsibility of both the test user and the test 
developer. 

We have viewed "test validation" as a process of gathering different types of evidence 
(i.e., content, criterion-related, and construct) in support of score-based interpretations 
and inferences. The goal of the process is to derive the best possible case for the infer
ences we want to make. For an expansive overview of the concept of validity, see Zumbo 
(2007). 

As we mentioned at the beginning of this chapter, the reliability of an instrument is the 
degree of consistency with which it measures whatever it is purported to measure. This 
quality is essential in any measurement. For example, a post office will soon take action 
to repair a scale if it is found that the scale sometimes underestimates and sometimes 
overestimates the weight of packages. Psychologists and educators are concerned about 
the consistency of their measuring devices when they address such complex constructs 
as scholastic aptitude, achievement, motivation, or anxiety. They would not consider a 
scholastic aptitude test worthwhile if it yielded markedly different results when admin
istered to the same students on two occasions within the same time frame. Researchers 
employing such measuring instruments must identify and use techniques that will help 
them determine to what extent the scores derived from their instruments are consistent 
and reliable. 
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random error 
of measurement 

An error that is the 
result of pure chance. 

systematic error of 
measurement An error that 

inflates or depresses scores of 
identifiable groups in a 

predictable way. 

On a theoretical level, reliability is concerned with the effect of error on the consis
tency of scores, and measurement always involves a certain level of error. There are two 
kinds of error: random error of measurement and systematic error of measurement. 

Random error is a result of pure chance. Random errors of measurement may inflate or 
depress any subject's score in an unpredictable manner. Systematic errors, on the other 
hand, inflate or depress scores of identifiable groups in a predictable way. Typically, 
systematic errors are the root of validity problems, whereas random errors are the root 
of reliability problems. 

6-2a Sources of Random Error 
Chance or random error that leads to inconsistency in scores is derived from, in gen
eral, three sources: 

1. The individual being measured may be a source of error. Fluctuations in individuals' 
motivation, interest, level of fatigue, physical health, anxiety, and other mental and 
emotional factors affect test score results. As these factors change randomly from 
one measurement to the next, they result in a change or inconsistency in scores. In
dividuals might make more lucky guesses at one time than another, or a student's 
computer malfunctioning on a timed test might increase the error component in 
the test score results. 

2. The administration of the measuring instrument may introduce error. An inexperienced 
person may depart from standardized procedures in administering or scoring a 
test. Testing conditions such as light, heat, ventilation, time of day, and the pres
ence of distractions may affect performance. Instructions for taking the test may be 
ambiguous. The scoring procedure may be a source of error. Objectivity and precise 
scoring procedures enhance consistency, whereas subjectivity and vague scoring 
instructions depress it. 

3. The instrument may be a source of error. Brevity is a major source of unreliability. A 
small sample of behavior results in an unstable score. On a very short test, those 
subjects who happen to know the few answers required will receive higher scores 
that may not be indicative of their ability, whereas those who do not know those 
few answers will receive lower scores that may not be representative of their ability. 
For example, if a test on how well students know the capitals of the SO states asks 
only five questions, it is possible that a student who knows only 10 capitals could 
answer all five questions correctly, whereas a student who knows 40 could get none 
correct. Luck is more of a factor in a short test than in a long test. 

If a test is too easy and everyone knows most of the answers, students' relative scores, 
again, depend on only a few questions and luck is a major factor. If questions are 
ambiguous, "lucky" examinees respond in the way the examiner intended, whereas 
"unlucky" subjects respond in another equally correct manner, but their answers are 
scored as incorrect. 

One element in a physical fitness test for elementary students is the baseball throw. 
Subjects are instructed to throw a baseball as far as they can and the distance of the 
throw is measured. Although the object of the test is to obtain a score that is typical of a 
subject's performance, certainly if you had a single subject throw a baseball on several oc
casions, you would find that the student does not throw it the same distance every time. 

Assume that you had each student make a throw on two consecutive days. If you 
then compared the two scores (i.e., distance thrown) for each student, you would find 
that they were almost never exactly the same. Most of the differences would be small, 
but some would be moderately large and a few would be quite large. Because the results 
are inconsistent from one day's throw to the next, one throw is not completely reliable 
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as a measure of a student's throwing ability. Three types of chance, or random influ
ences, lead to inconsistency between scores on the two days: 

1. The student may change over time. He or she may feel better on one day than on an
other. On one day, the student may be more motivated or less fatigued. Maybe the 
student loses balance when starting to throw the ball, or maybe his or her fingers 
slip while gripping the ball. Perhaps the student's parent, hearing about the task, 
decides to coach the child in throwing a baseball before the next day. 

2. The task may change from one measurement to the next. For example, the ball used one 
day may be firm, whereas on the second day it may be wet and soggy. One day per
haps the examiner permits the students to take a running start up to the throwing line, 
whereas on the second day a different examiner permits only a couple of steps. There 
may be gusts of wind at certain times that help some students more than others. 

3. The limited sample of behavior results in a less reliable score. The average of a stu
dent's baseball throw scores on two days would yield a better estimate of his or her 
true baseball throwing skill than one day's score. The average of three days' scores 
would be a still better estimate and so on. 

Reliability is concerned with the effect of such random errors of measurement on 
the consistency of scores, but some errors involved in measurement are predictable or 
systematic. Using the example of the baseball throw, imagine a situation in which the 
instructions for the throw are given in English, but not all the subjects comprehend 
English. The scores of the non-English-speaking subjects could be systematically de
pressed because the subjects do not comprehend what they are expected to do. Such 
systematic errors of measurement are a validity problem. The validity of score-based 
inferences is lowered whenever scores are systematically changed by the influence of 
anything other than what you are trying to measure (i.e., irrelevant variance). In this 
instance, you are measuring not only baseball-throwing skill, but also, in part, English 
com prehension. 

To decide whether you are dealing with reliability or validity, you determine whether 
you are considering random errors or systematic errors. If a class is being given the 
baseball throw test and two balls are being employed, one firm and one soggy, and it is 
purely a matter of chance who receives which ball, the variation caused by the ball used 
is a reliability problem. The variation caused by the ball represents random error that 
affects the consistency of the measurements. If one group of 6- to 10-year-old students 
are tested using a dry, firm ball, and a second group of 11- to 15-year-old students use 
a wet, soggy ball, scores are a function of age grouping as well as of skill, resulting in 
systematic errors that give rise to a validity problem. 

6-2b Relationship between Reliability and Validity 
Reliability is concerned with how consistently you measure that which you are trying to 
measure. It is not concerned with the meaning and interpretation of the scores, which 
is a validity question. We express the relationship between these two concepts as fol
lows: Scores from an instrument can be reliable without being valid but cannot be valid 
unless first determined to be reliable. For example, someone could decide to measure 
intelligence by determining the circumference of the head. The measures might be very 
consistent over time (i.e., reliable), but this method would not yield valid inferences 
about intelligence because circumference of the head does not correlate with any other 
criteria of intelligence, nor is it predicted by any theory of intelligence. Thus, scores 
from a test can be very reliable but consistently yield scores that are meaningless. 

To be able to make valid inferences from a test's scores, the test must first be con
sistent in measuring whatever is being measured. Reliability is a necessary, but not a 
sufficient, condition for valid interpretations of test scores. 
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observed score The score 
obtained when a test is 

administered to a student. 

true score The hypothetical 
error-free score for an 

individual. 

6-2c Equations for Reliability 
It is generally accepted that all measurements of human qualities contain random er
ror. Although researchers cannot remove all error, they do have ways to assess the ag
gregate magnitude of measurement errors. Reliability procedures are concerned with 
determining the degree of inconsistency in scores caused by random error. 

When you administer a test to a student, you obtain the observed score. If you had 
tested this student on some other occasion with the same instrument, you probably 
would not have obtained exactly the same observed score because of the influence of 
random errors of measurement. Assuming that test scores have an error component 
implies that there is a hypothetical error-free score for an individual that would be 
obtained if the measurement were perfectly accurate. This error-free value is called the 
individual's true score on the test. 

We conclude, therefore, that every test score consists of two components: the true 
score plus some error of measurement. As noted previously, this error component may 
be caused by any one, or a combination, of a number of factors associated with vari
ations within the examinee from time to time or with the test and its administration. 

The reliability of a test is expressed mathematically as the best estimate of what propor
tion of the total variance of scores on the test is true variance. As we explain in Chapter 7, 

variance is an index of the spread of a set of scores. If you administer a test to a group of 
students, some of the spread (variance) of the students' scores is due to true differences 
among the group, and some of the spread (variance) is due to errors of measurement. 

The idea of error component and true component in a single test score may be 
represented mathematically by Formula 6.1: 

X=T+E (6.1) 

where 
X= observed score 
T = true score component 
E =error-of-measurement component 

The true score component may be defined as the score an individual would obtain 
under conditions in which a perfect measuring device is used. The error-of-measurement 
component can be either positive or negative. If it is positive, the individual's true score 
will be overestimated by the observed score; if it is negative, the individual's true score 
will be underestimated. Because researchers assume that an error of measurement is just 
as probable to be positive as it is to be negative, they can conclude that the sum of the 
errors and the mean of the errors would both be 0 if the same measuring instrument, or 
an equivalent form of the instrument, were administered an infinite number of times to a 
subject. Under these conditions, the true component would be defined as the individual's 
mean score on an infinite number of measurements. The true score is a theoretical concept 
because an infinite number of administrations of a test to the same subject is not feasible. 

In the usual research situation, the investigator has one measure on each of a group 
of subjects, a single set of scores, to consider. Each observed score has a true score 
component and an error score component. It has been shown mathematically that the 
variance of the observed scores of a large group of subjects a; is equal to the variance of 
their true scores o7 plus the variance of their errors of a; or 

(6.2) 

Reliability may be defined theoretically as the ratio of the true score variance to the 
observed score variance in a set of scores, as expressed by the following formula: 

r 
XX (I2 

(6.3) 
X 
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reliability coefficient The 
proportion of the variance in 

the observed scores that is 
free of error. 

standard error of 
measurement An index of the 
amount of measurement error 

in test scores; theoretically, 
the standard deviation 

of the distribution of 
observed scores around 

an individual's true score. 
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where 
r = reliability of the test 

XX u; = variance of the true scores 
if = variance of the observed scores 

X 

Reliability is the proportion of the variance in the observed scores that is free of error. 
This notion can be expressed in Formula 6.4, derived from Formulas 6.2 and 6.3: 

a2 
e r = 1--xx a2 
X 

(6.4) 

The reliability coefficient (r xx) can range from 0 to 1, when there is no error in the 
measurement, to 0, when the measurement is all error. When there is no error in the 
measurement, a-; in the reliability formula is 0 and rxx = 1. 

u; 0 
r =1- - =1- - =1-0=1 

XX (}'2 (}'2 
X X 

If measurement is all error, if = a 2 and r = 0. e X XX 

if 0 
rxx = 1-; = 1 -if= 1 - 0 = 0 

X X 

The extent of error is indicated by the degree of departure of the reliability coef
ficient from 1. A coefficient of 0.80 on a test, for example, indicates the best esti
mate is that 80 percent of the observed variance in the scores is true variance and 
20 percent is error. Thus, the greater the error, the more the reliability coefficient is 
depressed below 1 and the lower the score reliability. Conversely, if the reliability 
coefficient is near 1.00, the scores derived from the instrument have relatively little 
error and high reliability. 

6-2d Approaches to Reliability 
A test is reliable to the extent that the scores made by an individual remain nearly the 
same in repeated measurements. That is, individuals will have the same, or nearly the 
same, rank on the repeated administrations. There are two ways to express the consis
tency of a set of measurements. 

1. The first method indicates the amount of variation to be expected within a set of re
peated measurements of a single individual. If it were possible to weigh an individual 
on 200 scales, you would obtain a frequency distribution of scores to represent his 
or her weight. This frequency distribution would have an average value, which you 
could consider the "true" weight. It would also have a standard deviation, indicat
ing the spread. This standard deviation is called the standard error of measurement 

because it is the standard deviation of the "errors" of measuring the weight for 
one person. With psychological or educational data, researchers do not often make 
repeated measurements on an individual. Time would not permit such repetition; 
in addition, the practice and fatigue effects associated with repeated measurement 
would influence the scores. Thus, instead of measuring one person many times, re
searchers measure a large group on two occasions. Using the pair of measurements 
for each individual, they can estimate what the spread of scores would have been 
for the average person had the measurement been made repeatedly. 

2. The consistency of a set of scores is also indicated by the extent to which each 
individual maintains the same relative position in the group. With a reliable test, 
the person who scores highest on a test today should also be one of the highest 
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test-retest reliability 
coefficient A measure 

of reliability obtained by 
correlating scores from 
two administrations of 

the same measure to the 
same subjects. Also called 

coefficient of stability. 

scorers the next time the same test is given. Each person in the group would stay in 
approximately the same relative position. The more that individuals shift in rela
tive position, the lower the test's score reliability. You can compute a coefficient of 
correlation between two administrations of the same test to determine the extent 
to which the individuals maintain the same relative position. This coefficient is 
called a reliability coefficient (r x:x). A reliability coefficient of 1.00 indicates that 
each individual's relative position on the two administrations remained exactly the 
same and that the score from the test would be perfectly reliable. 

Thus, the consistency of a measure is indicated by ( 1) its standard error of measure
ment or (2) its reliability coefficient. We discuss standard error of measurement later in 
the chapter. Let us now consider the various reliability coefficients. 

6-2e Reliability Coefficients 
There are three broad categories of reliability coefficients used with norm-referenced 
tests: ( 1) coefficients derived from correlating individuals' scores on the same test 
administered on different occasions (i.e., test-retest coefficients), (2) coefficients de
rived from correlating individuals' scores on different sets of equivalent items (i.e., 
equivalent-forms coefficients), and (3) coefficients based on the relationship among 
scores derived from individual items or subsets of items within a test (i.e., internal
consistency coefficients). The internal-consistency coefficient requires only a single ad
ministration of a test, whereas the other coefficients require two administrations. 

Test-Retest Reliability 
An obvious way to estimate the score reliability of a test is to administer it to the same 
group of individuals on two occasions and correlate the two sets of scores. The cor
relation coefficient obtained by this procedure is called a test-retest reliability coeffi

cient. For example, a technology comprehension test may be given to a class during 
the first week of the quarter and the same test given again after a technology-based 
lesson by the classroom teacher two weeks later during the third week of the quarter. 
If the test has good score reliability, each individual's relative position on the second 
administration of the test will be near his or her relative position on the first admin
istration of the test. 

The test-retest reliability coefficient, because it indicates consistency of subjects' 
scores over time, is sometimes referred to as a coefficient of stability. A high coefficient 
tells you that you can generalize from the score a person receives on one occasion to 
a score that person would receive if the test had been given at a different time. A test
retest coefficient assumes that the characteristic being measured by the test is stable 
over time, so any change in scores from one time to another is caused by random error. 
The error may be caused by the condition of the subjects themselves or by testing con
ditions. The test-retest coefficient also assumes there is no practice effect or memory 
effect. For example, students may learn something just from taking a test and thus will 
react differently on the second taking of the test. These practice effects from the first 
testing will not frequently be the same across all students; thus, lowering the reliability 
estimate. If the time interval is short, there may also be a memory effect; students may 
mark a question the same way they did previously just because they remember marking 
it that way the first time. This memory effect tends to inflate the reliability estimate, but 
it can be controlled somewhat by increasing the time between the first test and the re
test. However, if the time between the two test periods is too long, differential learning 
may be a problem-that is, students will learn different amounts during the interval, 
which would affect the reliability coefficient. Thus, the period of time between the two 
administrations must be considered carefully. 
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equivalent-forms technique 
A reliability assessment pro
cedure correlating the scores 
of the same subjects on two 

tests that are as similar 
as possible in content, 

difficulty, length, format, 
and so on. Also called 

alternate-forms technique or 
parallel-forms technique. 

coefficient of equivalence 
A measure reflecting 

variations in performance 
from one specific set of 

items to another. 

coefficient of stability and 
equivalence A coefficient 

reflecting variations in per
formance from one time to 
another and from one form 

of the test to another. 

internal-consistency 
measures Procedures to 

determine whether all 
the items in a test 
are measuring the 

same thing. 

split-half reliability 
coefficient A reliability 

procedure where one splits 
a test into two halves and 
correlates a coefficient for 

individuals' scores on the two 
halves of the test. 
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Because of these issues, the test-retest procedure is employed in classrooms with cau
tion for tests in the cognitive domain and is largely restricted to measures of physical 
fitness and areas of psychomotor measurement. 

Equivalent-Forms Reliability 
Researchers use the equivalent-forms technique of estimating score reliability, which is 
also referred to as the alternate-forms technique or the parallel-forms technique, when 
it is probable that subjects will recall their responses to the test items. Here, rather than 
correlating the scores from two administrations of the same test to the same group, 
the researcher correlates the results of alternate (equivalent) forms of the test admin
istered to the same individuals. If the two forms are administered at essentially the 
same time (i.e., in immediate succession), the resulting reliability coefficient is called 
the coefficient of equivalence. This measure reflects variations in performance from one 
specific set of items to another. It indicates whether you can generalize a student's score 
to what the student would receive if another form of the same test had been given. The 
question is, "To what extent does the student's performance depend on the particular 
set of items used in the test?" If subjects are tested with one form on one occasion and 
with an equivalent form on a second occasion, and their scores on the two forms are 
correlated, the resulting coefficient is called the coefficient of stability and equivalence. 

This coefficient reflects two aspects of test score reliability: variations in performance 
from one time to another and variations from one form of the test to another. A high 
coefficient of stability and equivalence indicates that the two forms are measuring the 
same skill consistently over time. This is the most demanding and the most rigorous 
measure available for determining the score reliability of a test. 

Designing alternate forms of a test that are truly equivalent is a challenge with this 
technique of estimating score reliability. If a successful design is not achieved, then the 
variation in scores from one form to another could not be considered error variance. 
Alternate forms of a test are independently constructed tests that must meet the same 
specifications-that is, they must have the same number of items, instructions, time 
limits, format, content, range, and level of difficulty-but the actual questions are not 
the same. Ideally, you should have pairs of equivalent items and assign one of each 
pair to each form. In a world geography test, for example, form A might ask "On what 
continent is the Nile River?" whereas form B asks "On what continent is the Amazon 
River?" Form A might ask "What is the capital of Italy?" and form B "What is the capital 
of France?" The distribution of the test scores must also be equivalent. 

The alternate-forms technique is recommended when you want to avoid the prob
lem of recall or practice effect and in cases in which you have available a large number 
of test items from which to select equivalent samples. Researchers generally consider 
that the equivalent-forms procedure provides the best estimate of the score reliability 
of academic and psychological measures. 

Internal-Consistency Measures of Reliability 
Other score reliability procedures are designed to determine whether all the items in a 
test are measuring the same thing. Called internal-consistency measures, they require 
only a single administration of one form of a test. 

Split-Half Reliability The simplest of the internal-consistency procedures, known as 
the split-half, artificially splits the test into two halves and correlates the individuals' scores 
on the two halves. Researchers administer the test to a group and later divide the items 
into two halves, obtain the scores for each individual on the two halves, and calculate a 
coefficient of correlation. This split-half reliability coefficient is like a coefficient of equiv
alence because it reflects fluctuations from one sample of items to another. If each subject 
has a very similar position on the two halves, the test has high score reliability. If there is 
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Spearman-Brown prophecy 
formula A statistical proce
dure employing the correla-

tion between split halves of a 
test to estimate the reliability 

of the whole test. 

homogeneity measures 
Measures used to assess 

the inter-item consistency 
of items on a test. 

little consistency in positions, score reliability is low. The method requires only one form 
of a test; there is no time lag involved; and the same physical and mental influences will 
be operating on the subjects as they take the two halves. A problem with this method is 
in splitting the test to obtain two comparable halves. If, through item analysis, you estab
lish the difficulty level of each item, you can place each item into one of the two halves 
based on equivalent difficulty and similarity of content. The most common procedure, 
however, is to correlate the scores on the odd-numbered items of the test with the scores 
on the even-numbered items. However, the correlation coefficient computed between the 
two halves systematically underestimates the score reliability of the entire test because 
the correlation between the 50 odd-numbered and 50 even-numbered items on a 100-
item test is a reliability estimate for a 50-item test, not a 100-item test. To transform the 
split-half correlation into an appropriate score reliability estimate for the entire test, the 
Spearman-Brown prophecy formula is employed: 

where 

2rll 
r = 22 

XX 1 + f 
1 l 
22 

r xx = estimated score reliability of the entire test 
rll = Pearson r correlation between the two halves 

22 

(6.5) 

For example, if we find a correlation coefficient of 0.65 between two halves of a test, 
the estimated score reliability of the entire test, using the Spearman-Brown formula, 
would be 

2rl1 (2)(0.65) 
r = 22 0 79 

xx 1 + rl 1 = 1 + 0. 6 5 = · 
22 

The Spearman-Brown procedure is based on the assumption that the two halves are 
parallel. Because this assumption is seldom exactly correct in practice, the split-half 
technique with the Spearman-Brown correction tends to overestimate the score reli
ability that would be obtained with test-retest or equivalent-forms procedures. Keep 
this in mind when evaluating the score reliabilities of competing tests. Walker (2006) 
has a good discussion of the properties and functional abilities of the Spearman-Brown 
technique under various conditions often encountered by researchers. 

Split-half reliability is an appropriate technique to use when time-to-time fluctua
tion in estimating score reliability is to be avoided and when the test is relatively long. 
For short tests, other techniques, such as test-retest or equivalent-forms, are more ap
propriate. The split-half procedure is not appropriate to use with speed tests because it 
yields spuriously high coefficients of equivalence in such tests. A speed test is one that 
purposefully includes easy items so that the scores mainly depend on the speed with 
which subjects can respond. Errors are minor, and most of the items are correct up to 
the point where time is called. If a student responds to 50 items, his or her split-half 
score is probable to be 25-25; if another student marks 60 items, his or her split-half 
score is probable to be 30-30, and so on. Because individuals' scores on odd- and 
even-numbered items are very nearly identical, within-individual variation is mini
mized and the correlation between the two halves would be nearly perfect. Thus, other 
procedures are recommended for use with speed tests. 1 

Homogeneity Measures Other internal-consistency measures of score reliability do 
not require splitting the test into halves and scoring each half separately. These proce
dures assess the inter-item consistency, or homogeneity, of the items. They reflect two 
sources of error: (1) the content sampling as in split-half and (2) the heterogeneity of 

1There is software available for calculating the reliability formulas in this chapter (see an example at http:/ f 
www.cedu.niu.edufrvwalkerjcalculators). We have included the formulas and worked examples so you can 
see theoretically how the procedures work. 
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Kuder-Richardson formulas 
Formulas for determining the 

internal consistency score 
reliability (homogeneity) of 

an instrument from a single 
administration and without 

splitting the test into halves. 
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the behavior domain sampled. The more heterogeneous the domain, the lower the 
inter-item consistency; conversely, the more homogeneous the domain, the higher the 
inter-item consistency. 

Ruder-Richardson Procedures Kuder and Richardson (1937) developed proce
dures that have been widely used to determine homogeneity or internal consistency. 
Probably the best known index of homogeneity is the Kuder-Richardson formula 20 

(i.e., K-R 20), which is based on the proportion of correct and incorrect responses to 
each of the items on a test and the variance of the total scores: 

where 

r = 
XX 

K 

K-1 

r xx = score reliability of the whole test 
K = number of items on the test 
s~ = variance of scores on the total test (squared standard deviation) 
p = proportion of correct responses on a single item 
q = proportion of incorrect responses on the same item 

[K-R 20] (6.6) 

The product pq is computed for each item, and the products are summed over all items 
to give I,pq. K-R 20 is applicable to tests whose items are scored dichotomously (0 or 1 ); 
thus, it is useful with test items that are scored as true/false or right/wrong. See Zumbo, 
Gadermann, and Zeisser (2007) for use of the K-R 20 technique in educational research. 

Another formula, Kuder-Richardson formula 21, is computationally simpler but re
quires the assumption that all items in the test are of equal difficulty. This assumption 
is often unrealistic: 

r 
XX 

where 
r xx = score reliability of the whole test 
K = number of items in the test 
s2 = variance of the scores 

X 

X = mean of the scores 

Ks;- X(K- X) 

s;(K- 1) 
[K-R 21] (6.7) 

This method is by far the least time consuming of all the score reliability estimation 
procedures. It involves only one administration of a test and employs only easily avail
able information. 

For example, suppose a teacher has administered a SO-item test to a class and has 
computed the mean as 40 and the standard deviation as 6. Applying Formula 6.7, the 
score reliability could be estimated as follows: 

r 
XX 

Ks;- X(K- X) 

s;(K- 1) 

1,800- 400 

1,764 

= 0.79 

(50)(62
) - ( 40)(50 - 40) 

(62)(50- 1) 

Because the Kuder-Richardson procedures stress the equivalence of all the items in 
a test, they are especially appropriate when the intention of the test is to measure a 
single trait. For a test with homogeneous content (e.g., math test covering fractions), 
the score reliability estimate will be similar to that provided by the split-half. For a test 
designed to measure several traits, the Kuder-Richardson score reliability estimate is 
usually lower than score reliability estimates based on a correlational procedure. 
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Cronbach's alpha A procedure 
that estimates the internal 

score reliability pertaining to 
the interrelatedness of a 
set of items. Also called 

coefficient alpha. 

Analysts have shown through deductive reasoning that the Kuder-Richardson score 
reliability for any test is mathematically equivalent to the mean of the split-half score 
reliability estimates computed for every possible way of splitting the test in half. This fact 
helps explain the relationship between the two procedures. If a test of uniform difficulty 
measures a single trait, any one way of splitting that test in half is as probable as any other 
to yield similar half scores. Therefore, the Spearman-Brown and Kuder-Richardson meth
ods will yield similar estimates. If a test has items of varying difficulty and is measuring 
various traits, the Kuder-Richardson estimate is expected to be lower than the split-half 
estimate. For example, suppose a basic computer skills test samples typing, spelling, and 
English grammar skills. In applying the split-half method, the test maker would assign 
equal numbers of items from each subtest to each half of the test. If the test measures this 
combination of skills well, the split-half score reliability will be high. The Kuder-Rich
ardson method, which assesses the extent to which all the items are equivalent to one 
another, would yield a considerably lower score reliability estimate. 

Coefficient Alpha Another widely used measure of homogeneity is coefficient alpha, 

also called Cronbach's alpha after Lee Cronbach, who developed it in 1951. Coefficient 
alpha has wider applications than the K-R 20 formula. When items are scored dichoto
mously, it yields the same result as the K-R 20, but it can also be used when items are 
not scored dichotomously. The formula for alpha is as follows: 

a= 

where 
K = number of items on the test 

K 
K-1 

~st = sum of variances of the item scores 
s; = variance of the test scores (all K items) 

(6.8) 

The formula for alpha is similar to the K-R 20 except that ~pq is replaced by ~sf, the 
sum of the variances of item scores. To calculate, you determine the variance of all the 
scores for each item, then add these variances across all items to gets;. 

Researchers use Cronbach' s alpha when measures have items that are not scored 
simply as right or wrong (i.e., dichotomous). The item score may take on a range of 
values; for example, on a Likert-type attitude scale the individual may receive a score 
from 1 to 5 depending on which option was chosen. Similarly, on essay tests, a differ
ent number of points may be assigned to each answer. Many computer programs that 
assess reliability provide a coefficient alpha as the index of score reliability. 

If the test items are heterogeneous, the score reliability index as computed by either 
coefficient alpha or K-R 20 will be lowered. Furthermore, these formulas are not appro
priate for timed tests because item variances will be accurate only if each item has been 
attempted by every subject. 

Table 6.3 presents a summary of the different types of reliability coefficients arranged 
according to the quantity of forms and the number of administrations required. 

Table 6.3 Summary of Reliability Coefficients 

Number of 
Administrations Required 

One 

Two 

Number of Test Forms Required 

One Two 

Split-half 
Equivalent forms K-R20 
(no time lapse) 

Coefficient alpha 

Test-retest 
Equivalent-forms 

(time lapse) 
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6-2f Interpretation of Reliability Coefficients 
The interpretation of a reliability coefficient should be based on a number of consid
erations. Certain factors affect reliability coefficients, and unless these factors are taken 
into account, any interpretation of score reliability will be superficial. 

1. The score reliability of a test is in part a function of the length of the test. Other things be
ing equal, the longer the test the greater its score reliability. A test usually consists of 
a number of sample items that are, theoretically, drawn from a universe of test items. 
You have learned already that the greater the sample size, the more representative it 
is expected to be of the population from which it is drawn. This is also true of tests. 
If it were possible to use the entire universe of items, the score of a person who takes 
the test would be his or her true score. A theoretical universe of items consists of an 
infinite number of questions and is obviously not a practical possibility. You there
fore construct a test that is a sample from such a theoretical universe. The greater 
the number of items included in the test, the more representative it should be of 
the true scores of the people who take it. Because reliability is the extent to which a 
test represents the true scores of individuals, the longer the test, the greater its score 
reliability, provided that all of the items in the test belong in the universe of items. 

2. Reliability is in part a function of group heterogeneity. The reliability coefficient in
creases as the spread, or heterogeneity, of the subjects taking the test increases. 
Conversely, the more homogeneous the group is with respect to the trait being 
measured, the lower will be the reliability coefficient. One explanation of reliabil
ity is that it is the extent to which researchers can place individuals, relative to 
others in their groups, according to certain traits. Such placement is easier when 
you are dealing with individuals who are more heterogeneous than homogeneous 
on the trait being measured. It does not take a sensitive device to determine the 
placement of children in a distribution according to their weights when the age 
range of these children is from 5 to 15 years. In fact, this placement is possible with 
some degree of accuracy even without using any measuring device. It does take a 
sensitive device, however, to carry out the same placement if all those who are to 
be compared and placed in the distribution are 5 years old. Thus, the heterogeneity 
of the group with whom a measuring instrument is used is a factor that affects the 
score reliability of that instrument. The more heterogeneous the group used in the 
reliability study, the higher the reliability coefficient. Keep this fact in mind when 
selecting a standardized test. The publisher may report a high reliability coefficient 
based on a sample with a wide range of ability. However, when the test is used with 
a group having a much narrower range of ability, score reliability will be lower. 

3. The reliability of a test is in part a function of the ability of the individuals who take that 
test. A test may have reliable scores at one level of ability but unreliable scores at 
another level. The questions in a test may be difficult beyond the ability level of 
those who take it, or the questions may be easy for the majority of the subjects. 
Thus, difficulty level affects the score reliability of the test. When a test is difficult, 
subjects guess on most of the questions, and a low reliability coefficient results. 
When a test is easy, all subjects have correct responses on most items, and only a 
few difficult items are discriminating among subjects. Again, we would expect a 
low score reliability. There is no simple rule by which you can determine how dif
ficult, or how easy, a test should be. That depends on the type of test, the purpose, 
and the population with which it will be used. 

4. Reliability is in part a function of the specific technique used for its estimation. Different 
procedures for estimating the score reliability of tests result in different reliability 
coefficients. The alternate form, with time-lapse technique, gives a lower estima
tion of score reliability than do either test-retest or split-half procedures because 
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in this technique form-to-form as well as time-to-time fluctuation is present. The 
split-half method, in contrast, results in higher reliability coefficients than do its al
ternatives because of the speed element in most tests. Thus, in evaluating the score 
reliability of a test, you would give preference to a test whose reliability coefficient 
has been estimated by the alternate-forms technique, rather than by other tech
niques, when the reported score reliabilities are similar. Standardized test manuals 
report reliability coefficients based on test-retest and alternate-forms techniques, 
but teachers generally do not use these procedures for estimating score reliability. 
Repeated testing and alternate forms are not feasible in most classroom situations. 
Instead, teachers use the split-half, the Kuder-Richardson, or another measure of 
internal consistency as a measure of score reliability. 

5. Reliability is in part a function of the nature of the variable being measured. Some vari
abies of interest to researchers yield consistent measures more often than do other 
variables. For instance, because academic achievement is relatively easy to measure, 
most established tests of academic achievement have quite high score reliability 
(coefficients of 0.90 or higher). Aptitude tests that are designed to predict future 
behavior-a more difficult task-have somewhat lower score reliability (0.80 or 
lower). Reliable measures of personality variables are most difficult to obtain; thus, 
these measures typically have only moderate score reliability (0.60 to 0. 70). 

6. Reliability is influenced by the objectivity of the scoring. Inconsistent scoring introduces 
error that reduces the score reliability of a test. The potential unreliability of the 
scoring of essay tests, for example, means that essay tests are generally considered 
to be not as reliable as multiple-choice and other types of selected-response tests. 

Table 6.4 summarizes the factors affecting reliability. 
What is the minimum reliability acceptable for an instrument? Perhaps the best 

response to this question is that sufficient reliability is as good as or better than the 
reliability of competing measures. A spelling achievement test with a score reliability of 
0.80 is unsatisfactory if competing tests have reliability coefficients of 0.90 or better. A 
coefficient of 0.80 for a test of creativity would be judged excellent if other tests of the 
same construct have reliabilities of 0.60 or less. 

The degree of reliability you need in a measure depends to a great extent on the use 
you will make of the results. The need for accurate measurement increases as the conse
quences of decisions and interpretation become more important. If the measurement 
results are to be used for making a decision about a group or for research purposes, or 
if an erroneous initial decision can be easily corrected, scores with modest reliability 
(i.e., coefficients in the range of 0.50 to 0.60) may be acceptable. However, if the results 
are to be used as a basis for making decisions about individuals, especially important 
or irreversible decisions (e.g., rejection or admission of candidates to a professional 

Table 6.4 Factors Affecting Reliability of a Test 

Factor Potential Effect 

1. Length of the test 

2. Heterogeneity of group 

3. Ability level of group 

4. Techniques used to 
estimate reliability 

5. Nature of the variable 

6. Objectivity of scoring 

The longer the test, the greater the reliability. 

The more heterogeneous the group, the greater the reliability. 

A test that is too easy or too difficult for a group results in 
lower reliability. 

Test-retest and split-half give higher estimates. Equivalent 
forms give lower estimates. 

Tests of variables that are easier to measure yield higher 
reliability estimates. 

The more objective the scoring, the greater the reliability. 
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THINK ABOUT IT 6.2 
I 

Indicate the type of reliability coefficient illustrated in each of the following exercises: 

a. A teacher prepares two forms of a math achievement test, administers the two forms to 
a group of students on consecutive days, and correlates the students' scores from the two 
administrations. 

b. A college professor administers a 40-item multiple-choice test in educational psychology. 
The scoring office provides the professor a reliability index found by dividing the test into 
two forms and calculating the correlation between the students' scores on the two. 

c. A teacher questions the results of a verbal aptitude test administered to her English class. 
She decides to have the students take the same test on the following day. She then correlates 
the two sets of scores and finds a coefficient of 0.90. 

d. A commercial test developed and administered two forms of a standardized reading test to 
a representative sample of elementary school students in the fall and again in the spring. 

e. A teacher wanted a reliability estimate of an essay test in history administered at the end of 
the semester. She used software to calculate the variance of all the scores for each item and 
then plugged the total variances across all items into a formula. 

Answers 

a. Alternate forms (coefficient of equivalence) 
b. Split-half reliability coefficient 
c. Test-retest (coefficient of stability) 
d. Alternate forms (coefficient of stability and equivalence) 
e. Coefficient alpha 

school or the placement of children in special education classes), only instruments 
with the highest score reliability are acceptable. Measurement experts state that in such 
situations a reliability of 0.90 is the minimum that should be tolerated, and a reliability 
of 0.95 should be the desired standard. 

6-2g Standard Error of Measurement 
The reliability coefficient looks at the consistency of test scores for a group, but it does 
not tell us anything about the amount of error in individual test scores. Suppose you 
had an aptitude test score of 105 for an individual child. If we retested, we would prob
ably not obtain that same score. How much variability could we expect in the child's 
score on retesting? Recall that measurement theory states that any obtained score is 
made up of the true score plus an error score: X = T + E. Because of error, the obtained 
score is sometimes higher than the true score and sometimes lower than the true score. 
Returning to the example of the aptitude test, you would expect with repeated admin
istration to obtain a number of different scores for the same individual. In fact, you 
would have a frequency distribution of aptitude scores. The mean of this distribution 
of scores would be the best approximation of the child's true score, and the standard 
deviation would be an indicator of the errors of measurement. Because this standard 
deviation is the standard deviation of the errors of measurement, it is called the stan
dard error of measurement. Test theory tells us that the distribution of error scores 
approximates a normal distribution, and we can use the normal distribution to rep
resent it. Measurement errors are normally distributed with a mean of zero. There may 
be many small errors, but there will be few very large ones. The standard deviation of 
this distribution of errors (i.e., the standard error of measurement, sM) would give an 
estimate of how frequently errors of a given size might be expected to occur when the 
test is administered many times. 
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confidence band The range 
of scores that will, with a 

given probability, include the 
individual's true score. 

Although in practice you usually will not have repeated measures for an individual, 
you can estimate the standard error of measurement from one group administration of 
a test. The formula for standard error of measurement is 

where 
s M = standard error of measurement 
s = standard deviation of test scores 

X 

r xx = reliability coefficient 

(6.9) 

Thus, using the standard deviation of the obtained scores and the score reliability of the 
test, we can estimate the amount of error in individual scores. If the aptitude test has a 
reliability coefficient of 0.96 and a standard deviation of 15, then 

SM = sx~ = 15Y1 - 0.96 = 15yo.D4 = 3 

The standard error of measurement tells us something about how accurate an in
dividual's score is on a test. We can use what we know about a normal distribution to 
make statements about the percentage of scores that fall between different points in 
a distribution. Given a student's obtained score, you use sM to determine the range of 
score values that will, with a given probability, include the individual's true score. This 
range of scores is referred to as a confidence band. Assuming that the errors of measure
ment are normally distributed about a given score and equally distributed throughout 
the score range, you could be 68 percent confident that a person's true score (i.e., the 
score if there were no errors of measurement) lies within one sM on either side of the 
observed score. For example, if a subject has an observed score of 105 on an aptitude 
test where the standard error of measurement is 3, you could infer at the 68 percent 
confidence level that the subject's true score lies somewhere between 102 and 108. Or, 
you can state at the 95 percent confidence level that the true score will fall within 1.96 

(or rounded to 2) sM of the obtained score (between 99 and 111 ). 
You can also use the standard error of measurement to determine how much variabil

ity could be expected on retesting the individual. If the subject could be retested on the 
same aptitude test a number of times, you could expect that in approximately two-thirds 
of the retests, the scores would fall within a range of 6 points of the observed score and 
in 95 percent of retests, the scores would fall within a range of 12 points. Figure 6.3 

shows (A) the distribution of error scores (i.e., standard error of measurement of the 
test) and (B) the distribution of errors around an obtained score of 105 with sM = 3. 

The standard error of measurement (sM) and the reliability coefficient (r xx) are al
ternative ways of expressing how much confidence we can place in an observed score. 
The reliability coefficients provide an indicator of the consistency of a group of scores 
or items making up a test. The standard error of measurement provides an estimate 
of the consistency of an individual's performance on a test. How accurate or precise 
an estimate of the true score any observed score will provide is indicated by the size 
of these two indexes of reliability. As the reliability coefficient increases, the standard 
error of measurement decreases. As score reliability decreases, the standard error of 
measurement increases. Look for a low standard error of measurement or a high reli
ability coefficient as an indicator of the stability of test scores. No one method of esti
mating score reliability is optimal in all situations. The standard error of measurement 
is recommended for use when interpreting individual scores. The reliability coefficient 
is recommended for use when comparing the consistency of different tests. You always 
want scores that are sufficiently consistent to justify anticipated uses and interpreta
tions. Walker (2005) provides further reading affiliated with the concept of standard 
error by addressing another area to consider when examining reliability termed the 
standard error of a proportion. 
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14% 34% 34% 14% 2% 

-6 -3 0 +3 +6 

14% 34% 34% 14% 2% 

99 102 105 108 1 1 1 114 

Figure 6.3 (A) The Distribution of Error Scores When sM = 3.00 and (B) the Distribution 
around an Obtained Score of 105 with sM = 3.00 

It is meaningless, however, to make a general statement that a test is "reliable." You 
must report the methods used to estimate the reliability index, the nature of the group 
from which data were derived, and the conditions under which data were obtained. 
Potential users of a test then must take responsibility for determining how the score 
reliability data would apply to their population. 

THINK ABOUT IT 6.3 , 

Answer the following questions. 

a. A standardized test has a reported reliability coefficient of 0.84 and a standard deviation 
of 8. Calculate the standard error of measurement for this test. 

b. Lili had a score of 100 on this test. Calculate the band within which Lili's true score is prob
able to fall. (Use the 95 percent confidence level.) 

Answers 

a. Use Formula 6.9. 

SM = \Y1 - r xx = 8Y1 - 0.84 = 8v'D.16 = (8)(0.4) = 3.2 

b. You can state at the 95 percent confidence level that Lili's true score is between 94 and 106 
[100 + (1.96)(3) < 100 + 6 = 94 and 106]. 
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agreement coefficient The 
percentage of persons for 
whom the same decision 

(mastery or nonmastery) is 
made on two administrations 
of a criterion-referenced test. 

Used as an index of reliability 
for criterion-referenced tests. 

6-2h Reliability of Criterion-Referenced Tests 
The traditional methods used to determine the score reliability of norm-referenced 
tests require sets of scores with considerable variability. Thus, these methods are not 
appropriate for criterion-referenced tests in which the scores are limited to 1 = mastery 
or 0 = nonmastery. Several procedures have been suggested for estimating the score 
reliability of criterion-referenced tests. 

Agreement Coefficient 
The agreement coefficient (p) involves administering two equivalent forms of a 
criterion-referenced test, or the same test on two occasions, and determining the consis
tency of the decisions reached. The consistency is expressed as the percentage of people 
for whom the same decision (i.e., mastery or nonmastery) is made on both forms. This 
index of reliability is referred to as the agreement coefficient (p ). 

For example, the results displayed in Table 6.5 were obtained when two equivalent 
forms of a criterion-referenced test were administered to a sample of 100 students. In 
this case, 70 students were consistently classified as masters on both forms, and 14 stu
dents were consistently classified as nonmasters. 

The agreement coefficient (p) is the proportion of the total students consistently 
classified on the two forms, or 

where 
p = agreement coefficient 

b+c 
p= 

N 

b = number classified as masters on both forms 
c =number classified as nonmasters on both forms 

N = total number of subjects 

Using the results from Table 6.5, 

b+c 
p= 

N 

70 + 14 

100 

84 
-- = 0.84 
100 

( 6.10) 

Thus, 84 percent of the subjects were classified consistently, and 0.84 is the agree
ment coefficient of this test. If classifications as master or nonmaster are consistent for 

Table 6.5 Decisions Based on Forms 1 and 2 of a Criterion-Referenced Test 

Form 1 

Non master 

(a) 

Master 10 

Form 2 
(c) 

Non master 14 

24 

a= number classified as nonmasters on form 1, but masters on form 2 
b = number classified as masters on both forms 
c = number classified as nonmasters on both forms 
d = number classified as masters on form 1, but nonmasters on form 2 

N = total number of students who have taken both forms 

Master 

(b) 

70 

(d) 

6 

76 

80 

20 

100 (N) 
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kappa coefficient The propor
tion of consistent classifica
tions observed beyond that 
expected by chance alone. 
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all examinees on both administrations of the test, the agreement coefficient equals 1, 

which is the maximum value. 
Some agreement in classifications as master or nonmaster between two forms is 

expected merely by chance; that is, even if classifications were made randomly, some 
individuals would be expected to fall in cells (b) and (c) in Table 6.5. Therefore, we 
suggest using a statistic proposed by Cohen (1960) that takes chance agreement into 
consideration. 

Kappa Coefficient 
Cohen's kappa coefficient, K, refers to the proportion of consistent classifications ob
served above that expected by chance alone. The rationale of the kappa coefficient is 
straightforward. First, calculate the percentage of cases expected to have consistent clas
sification even if there were no genuine relationship between the forms; that is, if the 
classification on the two forms were completely independent. This index is referred to 
as the expected chance agreement (pJ. The expected chance agreement is subtracted from 
the observed agreement (Po - pJ to obtain the actual increase over chance consistency. 
This quantity is then divided by 1 - Po - Pc' or the maximum possible increase in deci
sion consistency beyond chance, to yield K, which is the kappa coefficient. 

Thus, the expected chance agreement is shown by the following formula: 

(a + b)(a + c) + (c + d)(b + d) 

Where 
Pc = proportion of agreement expected by chance 

1-p 
c 

where 
K = proportion of agreement above that expected by chance 

Po = observed agreement coefficient 
Pc = expected chance agreement 

Using the data in the preceding example and Table 6.5, 

(a + b)(a + c) + (c + d)(b + d) 

(10 + 70)(10 + 14) + (14 + 6)(70 + 6) 

(100)2 

1,920 + 1,520 

10,000 

= 0.34 

(6.11) 

(6.12) 

0.84- 0.34 

1 - 0.34 

0.50 

0.66 

= 0.76 

You can see that the kappa coefficient (0.76), which adjusts for expected chance agree
ment, provides a lower estimate of score reliability than the agreement coefficient (0.84). 
This is always the case, except when agreement is perfect (p = 1.00), because kappa be
gins with the observed agreement and then adjusts it for expected chance agreement. 
Because kappa is not inflated by chance agreements, it is considered a better indicator of 
reliability than the agreement coefficient. The agreement coefficient and kappa require 
two administrations of a test. There are techniques available for estimating the score re
liability of a criterion-referenced test from a single test administration, but we do not 
discuss them in this text. 
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phi coefficient A correlation 
coefficient used when both 

variables are measured 
on a nominal scale. 

interrater reliability 
The extent to which two or 

more observers produce 
similar quantitative results 

when observing the same in
dividual during the same time 

period. Also called interob
server reliability. 

Phi Coefficient 
Another coefficient that is not inflated by chance agreement and, thus, yields results 
similar to kappa is phi ( cf> ). The phi coefficient, a mathematical simplification of the 
Pearson r when all scores are either 1 or 0, is a useful measure of score reliability for 
criterion-referenced measures. 

be- ad 

cP = v'(a + b)(e + d)(a + e)(b +d) 

Using the data in Table 6.5, 

be- ad 

cP = v'(a + b)(e + d)(a + e)(b +d) 

(70)(14) - (10)(6) 

Y(10 + 70)(14 + 6)(10 + 14)(70 + 6) 

980- 60 

v'(80)(20)(24 )(76) 

920 

v'2,918,400 

920 

1,708.33 

= 0.54 

(6.13) 

The phi coefficient is interpreted in the same way as the other forms of the Pearson r. 
It ranges from -1.00 (all disagreement) through 0 (no agreement) to+ 1.00 (all agree
ment). Note that phi (0.54) is near the square of kappa (0.762 = 0.58). For further 
detailed discussions and analyses of these and other agreement indices' properties, ad
vantages, and limitations in various research situations, see Sim and Wright (2005) and 
Walker (2008b; 2010). 

6-2i Reliability of Observational Data 
Reliability is also important in measuring instruments that require ratings or observations 
of individuals by other individuals. The researcher in these cases must determine the score 
reliability of the ratings-whether different judges/observers have given similar scores or 
ratings to the same behaviors. A simple way to determine the reliability of ratings is to have 
two or more observers independently rate the same behaviors and then correlate the ob
servers' ratings. The resulting correlation is called the interrater or interobserver reliability. 

If the behaviors to be observed are well defined and the observers well trained, the score 
reliability of the observations should be positive and quite high (i.e., approximately 0.90). 

Take the case of two individuals who have rated several students in a performance 
assessment in which the ratings range from 1 (very poor) to 10 (excellent). Here, score 
reliability can be assessed through correlational procedures in the same way these proce
dures are used in test-retest or alternate-forms reliability. The second observer serves the 
same function as a retest or an alternate form in a paper-and-pencil test. When the scores 
are only 1 or 0 (i.e., the behavior occurred versus the behavior did not occur), kappa 
(Formula 6.12) can be used to assess the reliability of the observers' scores. These proce
dures are also useful when training observers. Trainees watch and score a DVD that has 
been scored by an experienced observer, and the agreement coefficient, or kappa, indicates 
the correspondence between a trainee and the experienced observer. The trainer can go 
through the DVD with the trainee to determine when and why the trainee misclassified 
observations. 
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The phi coefficient may also be used to assess the agreement of observers scoring 
0 and 1. Suen and Ary (1989), as well as Henson (2001), Stemler (2004), and Walker 
(2008a), provide added discussion of reliability procedures in behavioral observations. 

6-3 Validity and Reliability Compared 
Validity is a more important and comprehensive characteristic than reliability. Because 
it is more difficult to measure systematic error than random error, evaluating validity 
is more challenging. Validity is not obtained as directly as reliability. Assessing validity 
involves accumulating a great deal of evidence to support the proposed interpretations 
of scores. The conceptual framework indicates the kinds of evidence that you need to 
collect to support the meaning and interpretation of test scores. You must answer ques
tions about the appropriateness of test content, the adequacy of criteria, the definitions 
of human traits, the specification of the behavioral domain, the theory behind the test 
content, and so forth. All these matters involve judgment and gathering data from mul
tiple sources. You will find that published research studies typically report much more 
score reliability data than validity data. 

Reliability, in contrast, can be investigated directly from the test data; no data external 
to the measure are required. The basic issues of reliability lend themselves easily to math
ematical analysis, and reasonable conclusions about the amount of error can be stated in 
mathematical terms. Figure 6.4 illustrates the difference between reliability and validity. 

>--·--·-.Q 
ca ·--G) 

a: 

..c 
0) 

I 

A 

c 

Validity 
High Low 

A - valid and reliable B - reliable but not valid 
C - valid but not very reliable D - neither valid nor reliable 

Figure 6.4 Four Rifles Tested by Aiming at Bull's-Eye and Pulling Trigger 

Source: From Contemporary Advertising, 8th edition, by William Arens. Copyright © 2002 by 
McGraw-Hill Companies, Inc. Reproduced by permission. 
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Table 6.6 Example of a Test Review from Mental Measurements Yearbook 

TECHNICAL. The norming sample included n = For evidence of criterion-related validity, the 
1 ,898 students from 23 states. For the most part, the TOSCRF was compared to archival scores on the 
sample appears to be representative of nationwide Woodcock-Johnson Ill, the Gray Oral Reading 
statistics as reported in U.S. Census information with Test (GORT-4), and the Stanford Achievement 
regard to geographic region, gender, family income, Test Series 9, and with the Test of Silent Word 
educational level of parents, and exceptionality Reading Fluency (TOSWRF) administered at the 
status. The test yields a single raw score. Standard time. Average uncorrected correlations across all 
scores, percentile ranks, age, and grade equivalents forms of the TOSCRF ranged from 0.48 with the 
are provided on easy-to-interpret tables. GORT-4 to 0.76 with the TOSWRF. The authors 

RELIABILITY. Evidence of reliability is provided using 
alternate forms (immediate and delayed), test-retest, 
and interrater scoring. The reliability coefficients for al
ternate forms (immediate administration) ranged from 
0.82 to 0.89 by age level and from 0.76 to 0.96 for 
selected subgroups. The reliability coefficients for test
retest with a 2-week interval ranged from 0.82 to 0.95. 
Evidence of interrater reliability for scorers was high. 

VALIDITY. In terms of content validity, the format 
of the test is more analogous to games like hidden 
puzzles than reading actual text. As such, it is not a 
strong reflection of what the authors intend. Some 
evidence of content validity might be inferred in that 
the test uses sentences adapted from two well-estab
lished reading tests. 

also compare standardized scores from the TO
SCRF to a global measure generated from a com
bination of the other measures, via an independent 
samples t-test. The findings show that the means 
of the standard scores are similar. The authors in
terpret this as evidence of validity, but this support 
seems weak at best. 

COMMENTARY. The TOSCRF is acceptable as a 
quick screening measure for students, as one part 
of a testing program. Its evidence of reliability and 
validity need more substantiation. Interpretation 
of scores for some areas of the U.S. and some 
subgroups not represented in the norming group 
should be made with caution. 

Source: From The Seventeenth Mental Measurements Yearbook (pp. 797 -800), by K. Geisinger, R. Spies, J. Carlson, and B. Plake 
(Eds.), 2007 . Lincoln: University of Nebraska, Buras Institute of Mental Measurements. 

If a measure is to yield valid score-based interpretations, it must first be reliable. 
The score reliability of an instrument determines the upper limit of its validity. Scores 
on a test with zero reliability are entirely random and, therefore, cannot correlate with 
any criterion. The possible correlation of an instrument with a criterion (i.e., validity 
coefficient) increases as the score reliability of the instrument increases. Remember, 
however, that a measure can have reliability without providing valid interpretations; it 
can consistently measure the wrong element. 

Table 6.6, an excerpt from the Twentieth Mental Measurements Yearbook (Carlson, 
Geisinger, & Jonson, 2017), shows the kind of validity and reliability data available on 
published tests. In this case, the instrument is the Test of Silent Contextual Reading Flu
ency (TOSCRF 2nd ed.), designed as "a quick and accurate method of assessing silent 
reading ability" for individuals from ages 7 to 18 years. 

RESEARCH IN THE PUBLIC EYE 

In February 2016, contributing writer Stuart Firestein published an article in The Los Angeles Times 
that discussed replication in scientific research and why it has become so important. He explains 
that replication of an experiment (i.e., repeated by other researchers) should produce the same or 
similar results if the experiment is reliable. He further explains that scientific research is currently 
in a "replication crisis," meaning that many published articles (e.g., in psychology) show poor 
replicability. Firestein discusses a study that appeared in the journal Science that showed that only 
39 percent of the 100 peer-reviewed studies they examined produced similar outcomes. That study 
on replicability triggered a wave of news stories about the topic. 

Firestein argues that the 39 percent rate does not indicate that researchers are doing poor 
science. Rather, he argues that replication should never be at a 100 percent because science, by 
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definition, works with complicated and often untested methods that will occasionally come out 
wrong. In addition, he argues, there may be "subtle inconsistencies between one experiment 
and the next" that could account for the inability to produce identical results. He states that 
replication failure is more common in new scientific fields than in mature fields. So rather than 
assume that the original study was the result of sloppy research or that the replicated studies 
were somehow flawed, replication studies allow us to identify inconsistencies, which is how we 
learn to produce better studies. 

• Discuss why replication may be more problematic in newer fields than in mature fields. 
• Drawing on the article, what factors might lead to a replication failure? 

Summary 

Key Concepts 

agreement coefficient 
alternate-forms technique 
coefficient alpha 
coefficient of equivalence 
coefficient of stability 
coefficient of stability and 

equivalence 
concurrent validity evidence 
confidence band 
construct-irrelevant variance 

Choosing from the multiplicity of measuring instruments available to the researcher 
requires the use of criteria for the evaluation of these instruments. The two most im
portant criteria for measuring devices are validity and reliability. Validity is the extent 
to which theory and evidence support the proposed interpretations of test scores for 
an intended purpose. In the process of assessing validity, the researcher gathers vari
ous types of supporting evidence from multiple sources. Three types of evidence are 
gathered: (1) content-related evidence, which assesses how well the instrument sam
ples the content domain being measured; (2) criterion-related evidence, which assesses 
how well the instrument correlates with other measures of the variable of interest; and 
(3) construct-related evidence, which assesses how well the instrument represents the 
construct of interest. 

The researcher must also ask "How consistently does the test measure what it is 
purported to measure?" This is the issue of reliability. No test can permit meaningful 
interpretations unless it measures consistently-that is, unless it is reliable. Reliability 
refers to how consistently a test or an instrument measures what it purports to mea
sure. Specifically, reliability refers to the extent to which an individual scores nearly the 
same in repeated measurements as indicated by a high reliability coefficient. Reliability 
coefficients can be computed in various ways depending on the source of error being 
considered. The reliability coefficient shows the extent to which random errors of mea
surement influence scores on a test. The standard error of measurement, another index 
of reliability, enables researchers to employ the normal curve to estimate the limits 
within which a subject's true score can be expected to lie. 

Validity and reliability procedures appropriate for criterion-referenced tests were dis
cussed in this chapter. Procedures are also available for determining the score reliability 
of observations. 

construct-related evidence 
of validity 

construct underrepresentation 
content-related validity evidence 
convergent evidence of validity 
criterion-related validity evidence 
Cronbach's alpha 
discriminant evidence of validity 
divergent evidence 
equivalent-forms technique 

evidence based on response 
processes 

evidence based on test content 
face validity 
factor analysis 
homogeneity measures 
internal-consistency procedures 
interobserver reliability 
interrater reliability 
internal structure 
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122 PART TWO QUANTITATIVE RESEARCH 

kappa coefficient 
known-groups technique 
Kuder-Richardson formula 20 
Kuder-Richardson formula 21 
multitrait-multimethod matrix 

parallel-forms technique 
phi coefficient 

split-half reliability coefficient 
standard error of measurement 
systematic error of measurement 
test-retest reliability coefficient 
true score 

predictive validity evidence 
random error of measurement 
reliability 

(MTMM) 
observed score 

reliability coefficient validity 
Spearman-Brown prophecy formula validity coefficient 

Exercises 

1. Compare validity and reliability with respect to the 
following: 
a. The meaning of each concept 
b. The relative importance of each concept 
c. The extent to which one depends on the other 

2. Explain the following statement: A measuring device 
may have scores that are reliable without being valid, 
but it cannot be valid without being reliable. 

3. How would you propose to gather evidence to sup
port the use of a new scholastic aptitude test that had 
been developed for use with high school seniors? 

4. You have been asked to assess the validity of an 
instrument designed to measure a student's academic 
self-efficacy (i.e., the confidence he or she has in their 
academic ability). How would you go about this task? 

5. What source of evidence supporting the proposed 
interpretation of test scores is indicated in each of the 
following situations? 
a. The high school language proficiency test scores of 

college dropouts and college attendees are com
pared in order to determine whether the test data 
correlated with the subjects' college status. 

b. A new scholastic aptitude test is found to have a 
correlation of 0.93 with the SAT, which has been 
used to predict college success. 

c. A new intelligence test has been developed. The au
thor argues that the mental processes required by the 
test are congruent with the Z theory of intelligence. 
Furthermore, he shows that among children the aver
age score on the test increases with each year of age. 

d. A teacher carefully examines a standardized achieve
ment test to determine if it covers the knowledge and 
skills that are emphasized in the class. 

e. The mean difference between the rankings of mem
bers of the PC Computer Club and members of the 
Mac Computer Club, based on a technology scale, 
was found to be statistically significant. 

f. A mathematics test is judged by a group of teachers 
to be an adequate and representative sample of the 
universe of test items. 

g. Students are asked to verbalize how they solve 
mathematics problem-solving items. 

6. Identify the type of procedure for estimating score 
reliability that is illustrated in each of the following: 
a. The same test was given twice to a certain group. 

The correlation between the scores on the two 
administrations of the test was 0.90. 

b. The group's scores on the odd items of a test were 
correlated with their scores on the even items of 
the same test: r = 0.95. 

XX 

c. Alternate forms of the test were administered after 
1 month, and results of the two administrations 
were correlated: r = 0.85. 

XX 

d. The variance, the mean, and the number of items 
are used to estimate score reliability. 

7. How would you account for the differences in the 
reliability coefficients in Exercise 6, assuming that 
the groups tested were the same? 

8. How would you gather evidence for the validity of a 
reading readiness test? 

9. What can you do to increase score reliability when 
constructing a test? 

10. Indicate the source of evidence that might be most 
relevant for assessing validity of the following types 
of tests: 
a. A classroom history test 
b. An instrument to measure achievement motivation 
c. A measure designed to identify potential dropouts 
d. A group intelligence test 
e. A reading readiness test 

11. Explain how a mathematics achievement test could 
be judged to have high validity in one mathematics 
class and low validity in another mathematics class. 

12. Criticize the following statement: The reliability 
of the intelligence test is 0.90. Therefore, you can 
assume that the test scores can be interpreted as 
measuring intelligence. 

13. Determine the standard error of measurement for a 
test with a standard deviation of 16 and a reliability 
coefficient of r xx = 0.84. How would you interpret 
this standard error of measurement? 

14. Select a standardized achievement test that you 
might use in a research study and obtain the neces
sary validity data on this test. (Note: You might use 
Mental Measurements Yearbook and the manual that 
accompanies the test you select.) 

15. Check the test manual for the achievement test being 
used in your school. What type of score reliability 
data are reported there? 

16. The following data were obtained when two forms 
of a criterion-referenced test in mathematics were 
given to a group of elementary school children. 
There were SO items on each form. To pass, a student 
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had to receive 80 percent correct on each form. Ex
press the score reliability of this test in terms of the 
kappa coefficient ( K). 

Examinee Form 1 Form2 

1 45 47 
2 43 48 
3 45 31 
4 39 39 
5 39 48 
6 34 37 
7 46 46 
8 48 49 
9 43 38 

10 36 46 
11 45 48 
12 38 39 
13 44 45 
14 31 34 
15 42 48 

17. Criticize the following procedures used to gather 
validity evidence: 
a. A high school English teacher developed a writing 

test for identifying talented high school students 
and administered the test to her senior English 
classes. Based on high scores, students were 
permitted to enroll in an English class at the local 
university. At the end of the semester, the teacher 
correlated the original test scores with the grades 
the students earned in the college English class. 
The teacher was surprised to find a negligible 
correlation. What was the problem? 

b. A school counselor developed a scale to measure 
need for academic achievement in elementary 
school children. The scale was administered to 
two classes of elementary school children, and 
the results were given to the teachers of these 
children. The teachers were asked to observe these 
children carefully for one semester, after which 
they were asked to rate the children on their need 
for achievement. The teachers' ratings were then 
correlated with the scores the children received on 
the scale. The correlation was quite high, so the 
counselor concluded that the scores derived from 
the scale had high validity for measuring need for 
achievement. Do you agree with the counselor's 
conclusion? Why or why not? 

18. Assume that you wanted to investigate teacher 
"burnout." Suggest some indicators of this construct 
that you might use in developing a scale for this 
purpose. 

19. What type of score reliability estimate would be 
most appropriate for the following instruments? 
a. A multiple-choice achievement test will be used 

as the dependent variable in an experimental 
study. 
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b. A researcher will study changes in attitude and 
administer one form of an attitude scale as both 
the premeasure and the postmeasure. 

c. A researcher has two forms of an achievement 
test; she administered one form at the beginning 
of the study and the other form at the conclusion 
of the study. She wants to determine the score 
reliability of the test. 

20. A 100-item test was split into two halves, and the 
split-half coefficient of correlation was found to be 
0.60. Calculate the reliability coefficient for the full
length test. 

21. Using a 10-point scale, two judges gave the following 
ratings to the essays written by a group of students. 
Calculate an index that indicates the score reliability 
of this rating procedure. 

Judge 1 Judge 2 

David 10 9 

Lili 8 7 

Jill 7 10 

Tanner 9 8 

Tsavo 6 5 

Ollie 4 3 

22. Indicate whether each of the following practices 
would increase or decrease score reliability. 
a. The teacher decides to give a weekly quiz instead 

of one major test at the end of the grading period. 
b. Ollie Rodger brags about his difficult tests, which 

a large percentage of students fail. 
c. On Friday afternoon, Mr. Mixon postponed the 

major exam until the following Monday after he 
heard about the football game scheduled for after 
school that day. 

d. The teacher decided to add 10 easy test items that 
everyone could answer correctly. 

e. The teacher wrote items having a wide range of 
difficulty, with most items answered correctly by 
40 to 70 percent of students. 

f. To save time, Ms. Otter had the students do only 
two of the subtests from a standardized test in
stead of taking the complete test. 

g. The teacher decided to give 25 spelling words on 
the weekly test instead of 10. 

23. The following are comments often heard from stu
dents following exams. To what test characteristic are 
the comments most directly related? 
a. The test measured minute details, not the impor-

tant concepts emphasized in class. 
b. The test was too long for the time available. 
c. That material was not even covered in class. 
d. The reading level was so complex that the test was re

ally a measure of reading comprehension, not math. 
e. Many students were observed to be cheating. 
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f. What does this test have to do with choosing stu
dents for the advanced chemistry class? 

24. You have the following technical information from two 
tests. On which test would a student's score be expected 
to fluctuate the most on repeated administrations? 

Test 

A 

B 

Answers 

Mean 

50 

50 

Reliability 

0.75 

0.91 

SD 

6 

15 

1. Validity is the extent to which an instrument mea
sures what it is designed to measure. Reliability is the 
extent to which an instrument's scores are consistent 
in measuring whatever the protocol is purported to 
measure. Validity is considered a more important 
aspect than reliability because lack of validity implies 
lack of meaning. However, an instrument cannot be 
valid without first eliciting reliable scores. 

2. A measure may produce consistent scores (i.e., reliabil
ity) but bear no relationship to other accepted mea
sures of the construct or be unable to predict behavior 
associated with the construct (i.e., validity). Scores on a 
test with zero reliability are entirely random and there
fore cannot correlate with any criterion. The extent of 
reliability sets an upper limit on possible validity. 

3. You first must define aptitude. If you wish to measure 
general academic ability, gather evidence about its 
content by examining the test items for representa
tiveness. Do they assess the basic academic skills of 
reading, spelling, math, and so on? Gather evidence 
about the correlation between the test scores and 
senior year GPA, college freshman GPA, and other 
criteria. Correlation with other validated aptitude test 
scores could also be done. 

4. The items of the scale or questionnaire would need to 
cover aspects of student behavior that would logically 
be a part of the construct academic self-efficacy. Crite
rion measures could be personal interviews with stu
dents or independent assessment by teachers. Assum
ing academic self-efficacy is related to achievement, 
self-efficacy scores could be correlated with GPA and/ 
or achievement test scores. 

5. a. Evidence based on correlation with other variables 
b. Evidence based on correlation with other variables 
c. Evidence is construct related 
d. Evidence based on content 
e. Evidence based on known-groups technique 
f. Evidence based on content 
g. Evidence based on response processes (construct 

related) 

6. a. Test-retest reliability 
b. Split-half reliability 
c. Alternate forms with time-lapse reliability 
d. Internal consistency (Kuder-Richardson formula 21) 

25. What are the sources of error that affect the score 
reliability of a test? Give an example of each. 

26. The following types of reliability coefficients were 
calculated for a test. Which coefficient do you think 
would be highest? Explain. 

a. Test-retest (1 month) 
b. Parallel forms ( 1 week) 
c. Split-half 

7. Split-half reliabilities tend to be higher than test
retest reliabilities because subject variability-due 
to maturation, increase in testing skill, and other 
random factors-is less. Equivalent-forms reliability 
is lower than same-test reliability because (a) it is 
impossible to construct exactly equivalent forms 
and (b) there is an added source of variability 
when nonidentical forms are used. The internal
consistency reliability will be depressed if the test 
is not homogeneous. 

8. You would first identify which specific skills (e.g., 
letter recognition and left-to-right orientation) 
comprise reading readiness and then determine 
if the test incorporated these skills in appropriate 
proportions. When subjects who have taken the 
test have begun their reading programs, you would 
determine how scores on the test and on subtests 
correlate with reading test scores, teachers' ratings, 
and other criteria. 

9. Rewriting ambiguous items, using items of appropri
ate difficulty, and clarifying instructions will increase 
score reliability. Making a test longer by including 
additional items drawn from the same universe 
increases score reliability, as does testing on a more 
heterogeneous group. 

10. a. Evidence based on content 
b. Evidence based on the internal structure of a 

test, correlation with other criteria of achieve
ment motivation, and performance of con
trasted groups 

c. Evidence based on relationship with some 
criteria 

d. Evidence based on the internal structure of the 
test and relationships with appropriate criteria 

e. Evidence based on the internal structure of the 
test and relationship with appropriate criteria of 
reading achievement 

11. A mathematics test that covered only computation 
would have little validity in a class that stressed 
concepts and reasoning. If content and emphasis 
of a different class match the content and empha
sis of the test, the test will have high validity in 
that class. 

12. A test can have reliable scores without measuring 
what it intends to measure. To determine validity, 
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you need to look at content, constructs, and rela
tions with other measures of the same construct as 
well as relations with measures of behavior assumed 
to be correlated with the construct. 

13. Formula 6.9 interprets the standard error of mea
surement as a standard deviation. Thus, you can say 
that there are two chances in three that the indi
vidual's true score will fall in the range of 6.4 score 
points from the observed score. 

sM = s Y1 - r 
X XX 

14. Answers will vary. 
15. Answers will vary. 

= 16V1- o.84 

= 16\IOTG 

= (16)(0.4) 

= 6.4 

16. A score of 40 represents mastery (SO X 0.80 = 40). 

("4 Master 

e 
~ 

Nonmaster 

(a) 

(c) 

Form 1 

Nonmaster 

(b) 

2 

(d) 

4 

6 

Using Formula 6.10, 

Master 

7 

2 

9 

b+c 
po= N 

7 + 4 11 
-- = - = 0.73 

15 15 

9 

6 

15 

Therefore, 73°/o of the students were classified cor
rectly. Using Formula 6.11, 

(a + b)(a + c) + (c + d)(b + d) 

(2 + 7)(2 + 4) + ( 4 + 2)(7 + 2) 

(15)2 

(9)(6) + (6)(9) 

(15)2 

54+ 54 

225 

108 

225 

= 0.48 
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Using Formula 6.12, 

0.73 - 0.48 

1 - 0.48 

0.25 

0.52 

= 0.48 

1 7. a. Selecting only high scorers restricts the variability. 
The restricted variability lowers the coefficient of 
correlation. 

b. There was criterion contamination. Letting the 
teachers see the results of the original mea
surement of need for achievement contami
nated their ratings of the children on need for 
achievement. 

18. There are a number of possible indicators of 
teacher burnout. You could look at absenteeism 
from school, lower evaluations by supervisors, 
incidences of hostility toward students or super
visors, and incidences of challenging of school 
policies. You might also develop a scale to measure 
attitudes toward their work; from teachers' own re
sponses to appropriate questions, you might infer 
the presence of burnout. 

19. a. You would be interested in the internal consis
tency of this one form of the test. A split-half, 
alpha, or Kuder-Richardson reliability coefficient 
would be appropriate. 

b. With one form to be used as both a pre- and post
measure, you would compute a coefficient of stability. 

c. With two forms and two administrations, you 
would compute the coefficient of stability and 
equivalence. 

20. Use Formula 6.5. 

2n_! (2)(0.60) 
r = 2 2 = = 0.75 

XX 1 + r!! 1 + 0.60 
22 

21. Pearson r = 0. 78 

22. a. Increase 
b. Decrease 
c. Increase 
d. No effect 
e. Increase 
f. Decrease 
g. Increase 

23. a. Validity 
b. Reliability 
c. Validity 
d. Validity 
e. Reliability 
f. Validity 
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126 PART TWO QUANTITATIVE RESEARCH 

24. Fluctuation would be greater on test B because the 
standard error of measurement is larger. (Calculate 
the standard error of measurement for each test.) 

25. (a) The test itself (too short or ambiguous items); 
(b) administration of the test (poor directions 
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"""' "' (I) 

Descriptive 
Statistics 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

7-1 Identify the characteristics, uses, and limitations 
of the four types of measurement scales
nominal , ordinal , interval, and ratio. 

7-2 Organize research data into frequency distribu
tions and interpret polygons and histograms. 

7-3 Distinguish between the measures of central 
tendency, the situations in which each should be 
used, and calculate and interpret the mean, the 
median, and the mode. 

7-4 

7-5 

Describe appropriate applications of measures 
of variability and compute variance, standard 
deviation, and range. 

Calculate and explain why z scores have universal 
meaning and how this is useful in interpreting the 
position of a single observation in a distribution. 
Explain why z scores are often transformed into 
other standard scores. Transform raw scores into 
standard scores. Explain advantages and disad
vantages of percentile ranks and calculate per-
centile rank for a given score. 

\ 

Q) 
I I 

...c 
() 

7-7 Identify appropriate applications of Pearson 
r correlation for describing the relationship 
between variables. Explain why r indicates both 
the direction and the strength of a relationship. 
Describe the meaning of the coefficient of de
termination and its application in interpreting the 
coefficient of correlation. 

7-8 Calculate effect size for a difference between 
means as well as explain why the Pearson r is a 
form of effect size. 

7-9 Perform a meta-analysis and explain the mean
ing of a meta-analysis outcome. 

Descriptive statistics simplify 
our lives by organizing and 

summarizing data. 

~ 7-6 Identify the characteristics of the normal curve 
and explain why it is useful in descriptive re-

tatistical procedures are basically methods of 

handling quantitative information . These pro

cedures have two principal advantages. First , 

they enable researchers to organize, summarize, 

and describe observations. Techniques used for 

Q) 
c: 
Q) 

;:: 

"' ~ 
£ 
Q) 

e; 
.0 

"' .8 
0 

cf 

search. Use the normal curve table to estimate 
the percentile rank of a given z score or esti
mate the z score of a given percentile rank . 
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these purposes are called descriptive statistics. Second, they help determine how reliably researchers 

can infer that phenomena observed in a limited group- a sample are probable to occur in the unob

served larger population of concern from which the sample was drawn; in other words, how accu

rately researchers can employ inductive reasoning to infer that what they observe in the part will be 

observed in the whole. Techniques used for such purposes are called inferential statistics. 

Knowledge of some basic statistical procedures is essential for researchers proposing to carry out 

quantitative research. They need statistics to analyze and interpret their data and communicate their 

findings to others. Researchers also need an understanding of statistics in order to read and evaluate 

published research in their fields. 

7-1 Scales of Measurement 

descriptive statistics 
Techniques for organizing, 

summarizing, and describing 
observations. 

inferential statistics 
Procedures that permit one to 

make tentative generalizations 
from sample data to the 

population from which the 
sample was drawn. 

nominal scale A scale of mea
surement that classifies objects 

or individuals into categories 
that are qualitatively but not 

quantitatively different. 

ordinal scale A scale of 
measurement that rank-orders 

objects and events according 
to the extent to which they 

possess the characteristic 
of interest, but in which the 

distance between points cannot 
be assumed to be equal. 

A fundamental step in conducting quantitative research is measurement-the process 
through which observations are translated into numbers. Stevens ( 19 51) is well re
membered for his definition: "In its broadest sense, measurement is the assignment 
of numerals to objects or events according to rules" (p. 1 ). Quantitative researchers 
first identify the variables they want to study; then they use rules to determine how 
to express these variables numerically. The variable religious preference may be mea
sured according to the numbers indicated by students who are asked to select among 
( 1) Catholic, ( 2) Jewish, ( 3) Protestant, or ( 4) Muslim. The variable weight may be 
measured via the numerical values observed when subjects step on a scale. The vari
able self-concept may be operationally defined as scores on the Multidimensional 
Self-Concept Scale. The nature of the measurement process that produces the num
bers determines the interpretation that can be made from them and the statistical 
procedures that can be used meaningfully with them. The most widely quoted tax
onomy of measurement scales is Stevens' classification of measurement as nominal, 
ordinal, interval, and ratio. 

7-la Nominal Scale 
The most basic scale of measurement is the nominal scale. N aminal measurement 
involves placing objects or individuals into mutually exclusive categories. Numbers 
are arbitrarily assigned to the categories for identification purposes only. The num
bers do not indicate any value or amount; thus, one category does not represent 
"more or less" of a characteristic. School District 231 is not more or less of any
thing than School District 103. Examples of a nominal scale are using a "0" to rep
resent males and a "1" to represent females, or vice versa, or the religious preference 
described previously. 

Because the numbers in a nominal scale do not represent quantity, they cannot be 
arithmetically manipulated through addition, subtraction, multiplication, or division. 
You can only count the number of observations in each category or express the num
bers in categories as a percentage of the total number of observations. 

7-1 b Ordinal Scale 
An ordinal scale ranks objects or individuals according to how much of an attribute 
they possess. Thus, the numbers in an ordinal scale indicate only the order of the 
categories. Neither the difference between the numbers nor their ratio has meaning. 
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interval scale A scale of mea
surement that orders objects or 
events and has points equidis

tant from one another. 
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For example, in an untimed sprint we know who came in first, second, and third, 
but we do not know how much faster one runner was than another. A ranking of stu
dents in a music contest is an ordinal scale. We would know who was awarded first 
place, second place, and so on, but we would not know the extent of the difference 
between them. 

The essential requirement for measurement at this level is that the relationship must 
be such that if object X is greater than object Y and object Y is greater than object Z, 
then object X is greater than object Z and is written thus: If (X > Y) and (Y > Z), then 
(X > Z). When appropriate, other wording may be substituted for II greater than, II such 
as II stronger than, II II precedes, II and "has more of. II 

The lack of equal intervals in ordinal scales limits the statistical procedures available 
for analyzing ordinal data. We can use statistics that indicate the points below which 
certain percentages of the cases fall in a distribution of scores. 

7-1 c Interval Scale 
An interval scale not only places objects or events in order, but also is marked in 
equal intervals. Equal differences between the units of measurement represent equal 
differences in the attribute being measured. Fahrenheit and Celsius thermometers 
are examples of interval scales. We can say that the difference between 60 o and 70 o 

is the same as the distance between 30 o and 40 °, but we cannot say that 60 o is twice 
as warm as 30 o because there is no true zero on an interval scale. Zero on an inter
val scale is an arbitrary point and does not indicate an absence of the variable being 
measured. Zero on the Celsius scale is arbitrarily set at the temperature at which water 
freezes at sea level. 

Numbers on an interval scale may be manipulated by addition and subtraction, but 
because the zero is arbitrary, multiplication and division of the numbers are not fea
sible. Thus, ratios between the numbers on an interval scale are meaningless. We may 
report differences between positions on an interval scale, or we may add the numbers 
to report an average. 

It is important to note that in most academic measures, the intervals are equal in 
terms of the measuring instrument but not necessarily in terms of the performance be
ing measured. To illustrate, consider a spelling test with the following words: cat, dish, 
ball, loquacious, schizophrenia, and pneumonia. Here, the distance between one correct 
and three correct is the same as the distance between three correct and five correct. 
However, when considered in terms of spelling performance, the difference between 
three and five correct suggests a greater difference in ability than does the difference 
between one and three correct. Unless you can say that the distance between three and 
five on the spelling test represents the same amount of spelling performance as does 
the distance between one and three, then these scores indicate nothing more than the 
rank order of the students. 

However, through careful construction, it is possible to produce an instrument where 
the intervals observed between scores on the test give a reasonable approximation of 
ability intervals. The better intelligence tests are an example of this. The difference in 
ability between an IQ of90 and an IQ of95 may not be precisely the same as the differ
ence between an IQ of 105 and an IQ of 110, but you will not be greatly misled if you 
assume that the two differences are approximately equal. 

It has become common practice to treat many educational variables, such as class
room tests and grades (A= 4, B = 3, and so on) as if they were interval data, even when 
that assumption is not well justified. It would be difficult to maintain that the difference 
between F = 0 and D = 1 represents the same difference in academic achievement as the 
difference between C = 2 and B = 3, or to justify treating scores on our spelling test ex
ample as interval data. Be cautious when interpreting statistics derived from such data. 
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ratio scale A scale of measure
ment that provides a true zero 

point as well as equal intervals. 

The statistics imply interval-level information, but it is actually often somewhere be
tween ordinal and interval. 

However, in schools and universities, grade point average is almost always calculated 
as interval data. Scores on teacher-made tests are usually quasi-interval, somewhere 
between interval and ordinal data. Although scores on teacher-made tests are rarely as 
far from interval data as our spelling test example, they almost always vary from true 
interval data to some extent. 

7-1 d Ratio Scale 
A ratio scale, the highest level of measurement scale, has a true zero point as well as 
equal intervals. Ratios can be reported between any two given values on the scale. 
A yardstick used to measure length in units of inches or feet is a ratio scale because 
the origin on the scale is an absolute zero corresponding to no length at all. Thus, 
it is possible to state that a stick 6 feet long is twice as long as a stick 3 feet long. 
Other examples of ratio scales are weight, money, and distance. All types of statisti
cal procedures are appropriate with a ratio scale. Only a few variables in education
largely confined to motor performance and other physiological measures-are ratio 
in nature. A shot put score measured as 16 yards is twice as far as a shot put score 
measured as 8 yards, but you cannot say that a person who scores 40 on a math test 
is twice as good at math as a person who scores 20 because math test scores are not 
ratio data. Figure 7.1 shows the decisions made to determine the scale of measure
ment of an observation. 

START 

Will 
scores 
or other 

measures 
be assigned 
to students 
through a 

predetermined 
system? 

Yes~ 

Do 
higher 
scores 

indicate more 
of the attribute 

of interest 
than lower 

scores? 

Yes~ 

Do equal 
distances 

between scores 
represent equal 

differences in the 
dimension of 
interest in al l 
parts of the 

Does 
a zero 

score represent 
Yes~ complete absence 

of the 
characteristic 

being 
measured? 

Yes 

No 
... 

Create method for 
ass1gmng scores 

or other measures 
by predetermined 1---_J 

system. 

No • 
Scores are 

nominal scale. 

scale? 

No • 
Scores are 

ordinal scale. 

Figure 7.1 Determining Scales of Measurement 

No • 
Scores are 

interval scale. 

Scores are 
ratio scale. 
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THINK ABOUT IT 7.1 

You are buying a used car. You consider (a) its make (Ford, Toyota, etc.), (b) the miles on 
the odometer, (c) the year it was made, and (d) its rating in Consumer Reports. 

1. Which of the above is nominal data? 
2. Which of the above is ordinal data? 
3. Which of the above is interval data? 
4. Which of the above is ratio data? 

Answers 
1. a; 2. d; 3. c (the year 2012 is not twice the year 1006); 4. b 

7-2 Organizing Research Data 

frequency distribution 
A tabular representation of 

the scores obtained by a 
group of individuals. 

Before applying statistical procedures, researchers must organize large amounts of data 
into a manageable form. The most familiar ways of organizing data are ( 1) arranging 
the measures into frequency distributions and (2) presenting them in graphic form. 

7-2a Frequency Distributions 
A systematic arrangement of individual measures from highest to lowest is called a 
frequency distribution. The first step in preparing a frequency distribution is to list 
the scores in a column from highest at top to lowest at bottom. Include all possible 
intermediate scores even if no one scored them; otherwise, the distribution will appear 
more compact than it really is. Several identical scores often occur in a distribution. 
Instead of listing these scores separately, it saves time to add a second column recording 
the frequency of each measure. 

Table 7.1 shows the test scores of a group of 105 students in a lecture class. Part A of 
the table lists the scores in an unorganized form. Part B arranges them in a frequency 
distribution, with the f column showing how many made each score. Now it is possible 
to examine the general "shape" of the distribution. You can determine the spread of 
scores so organized-whether they are distributed evenly or tend to cluster and where 
clusters occur in the distribution. For example, looking over the frequency distribution 
of the scores presented in Part B of Table 7.1, it is easy to see that they range from 21 
to 36, that 29 is the most frequent score, and that scores tend to cluster more near the 
top of the distribution than the bottom. None of this would be apparent had the scores 
not been organized. Organizing data into frequency distributions also facilitates the 
computation of various useful statistics. Readily used statistical software programs in 
the social sciences, such as the Statistical Package for the Social Sciences (SPSS), the 
Statistical Analysis System (SAS), or Excel, can easily produce a frequency distribution 
from a set of data as well as graphical representations. 

THINK ABOUT IT 7.2 , 

Here are the scores that Mr. Li's 18 physics class students made on their first exam: 

Ali, 21 Ana, 20 Ben, 23 Cal, 20 Dan, 20 Max, 21 Sky, 22 Ava,19 Zoe, 16 

Rex, 20 Mel, 18 Mia, 23 Kai, 21 Amy, 21 Sam, 22 Sue, 19 Eli, 16 Ian, 18 

Create a frequency distribution of these scores. 

Answer 

See the first two columns in Table 7 .2. 
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Table 7.1 The Test Scores of 105 Students on a Test 

Part A. Unorganized Scores 

33 29 30 30 33 29 33 32 28 24 34 31 27 29 23 

25 29 24 27 26 33 33 26 30 28 26 29 32 32 31 

28 34 30 31 33 21 29 31 30 32 36 30 31 27 29 

26 29 33 32 29 28 28 30 28 27 30 31 34 33 22 

30 29 27 29 24 30 21 31 31 33 28 21 31 29 31 

31 33 22 29 31 32 32 31 28 29 30 22 33 30 30 

32 33 31 33 28 29 27 33 27 21 30 29 28 27 33 

Part B. Frequency Distribution 

Scores (X} Tallies Frequencies (f) fX cf 

36 I 1 36 105 

35 0 104 

34 Ill 3 102 104 

33 /J/1 /J/1 /JI1 15 405 101 

32 /JI1 Ill 8 256 80 

31 /J/1 /JI1 I Ill 14 434 78 

30 /J/1 /JI1 I Ill 14 420 64 

29 /J/1 /JI1 /JI1 I 16 464 50 

28 /J/1 /JI1 10 280 34 

27 /J/1 Ill 8 216 29 

26 Ill/ 4 104 16 

25 I 1 25 12 

24 Ill 3 72 11 

23 I 1 23 8 

22 Ill 3 66 7 

21 Ill/ 4 84 4 

N = 105 

7-2b Graphic Presentations 
histogram A graph in which the 
frequency distribution of scores 

is represented by vertical bars, 
preferred when data are discrete. 

frequency polygon 
A graphic representation 

of data, preferred when data 
are of a continuous nature. 

It is often helpful and convenient to present research data in graphic form. Among 
various types of graphs, some of the more widely used are the histogram, the frequency 

polygon, the error bar, and the boxplot. For instance, the initial steps in constructing the 
histogram and the frequency polygon are identical: 

error bar A graph that indicates 
the amount of error present in 

various measures under study. 

boxplot A plot that indicates the 
center and spread of data such 

as the first, second (i.e., median), 
and third quartiles; the spread 

of data from the 5th to the 95th 
percentiles; the inter-quartile 
range; and potential outliers. 

1. Lay out the score points on a horizontal dimension (abscissa) from the lowest 
value on the left to the highest on the right. Leave enough space for an additional 
score at both ends of the distribution. 

We discuss thejX and cf columns later. 

2. Lay out the frequencies of the scores (or intervals) on the vertical dimension 
(ordinate). 

3. Place a dot above the center of each score at the level of the frequency of that 
score. 
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Figure 7.2 Histogram of 105 Test Scores from Table 7.1 

From this point, you can construct either a histogram or a polygon. In constructing 
a histogram, draw through each dot a horizontal line equal to the width representing a 
score, as shown in Figure 7.2. A score of 26 is thought of as ranging from 25.5 to 26.5, 
a score of 27 is thought of as ranging from 26.5 to 27.5, and so forth. 

To construct a polygon, connect the adjacent dots, and connect the two ends of the 
resulting figure to the base (zero line) at the points representing 1 less than the lowest 
score and 1 more than the highest score, as shown in Figure 7.3. Histograms are pre
ferred when you want to indicate the discrete nature of the data, such as when a nomi
nal scale has been used. Polygons are preferred to indicate data of a continuous nature. 
For additional reading pertaining to the use and merits of other graphing techniques, 
such as boxplots and error bars, for presenting data or rendering explanations from 
results, see Walker (2005a). 
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Figure 7.3 Frequency Polygon of 105 Test Scores from Table 7.1 
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7-3 Measures of Central Tendency 

measures of central 
tendency A single index that 

can represent a whole set 
of measures such as the 
mean, median, or mode. 

mean A measure of central 
tendency for a distribution of 
interval data; the sum of the 

scores divided by the number 
of scores in the distribution; the 

arithmetic average. 

A convenient way of summarizing data is to find a single index that can represent an 
entire set of measures. For example, finding a single score that can give an indication of 
the performance of a group of 300 individuals on an aptitude test would be useful for 
comparative purposes. In statistics, three indices, called measures of central tendency, are 
often used: the mean, the median, and the mode. To most, the term average means the sum 
of the scores divided by the number of scores. The average can be this measure, known as 
the mean, or two other popular measures of central tendency known as the median and 
the mode. Each of these three can serve as an index to represent a group as a whole. 

7-3a The Mean 
The most widely used measure of central tendency is the mean or arithmetic average. 
It is the sum of all the scores in a distribution divided by the number of cases. In terms 
of a formula, it is 

which is usually written as 

where 
X= mean 
2: =sum of 
X= raw score 
N = number of cases 

- xl + x2 + x3 + ... + xB 
X=--------------------

N 

2:X 
X=---

N 

Applying Formula 7.2 to the following IQ scores, we find that the mean is 111: 

IQ scores: 112 121 

LX 
X=

N 

115 101 119 109 100 

112 + 121 + 115 + 101 + 119 + 109 + 100 

7 
777 

7 
= 111 

(7.1) 

(7.2) 

Note that in this computation, the scores were not arranged in any particular order; 
that is, ordering is unnecessary for calculation of the mean. 

-

THINK ABOUT IT 7.3 
I 

Construct a histogram and a polygon of the scores of Mr. Li's first physics exam. 

Answer 

See Figure 7. 4. 
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Figure 7.4 (A) Histogram of Mr. Li's Physics Exam and (B) Polygon of Mr. Li's Physics Exam 

Some think of formulas as intimidating incantations, but, in actuality, they are time
savers. Thus, it is much easier to write X = 2X/ N than to write "Add all the scores in a 
distribution and divide by the number of cases to calculate the mean." 

Although it is not necessary to put the scores in order to calculate the mean, with 
larger sets of numbers it is usually convenient to start with a frequency distribution 
and multiply each score by its frequency. This is shown in column 3 (f X) in Table 7.2, 
Mr. Li' s physics class exam scores. Adding the numbers in this column will give us the 
sum of the scores. 

2X = 360 

The mean of the physics exam scores is 

- 2X 360 
X= = = 20 

N 18 
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median The point in a 
distribution below which are 

50 percent of the scores; used 
with ordinal or interval data. 

Table 7.2 Mr. Li's Physics Class Exam Scores 

(1) 

X 

23 

22 

21 

20 

19 

18 

17 

16 

7-3b The Median 

(2) 

f 

2 

2 

4 

4 

2 

2 

0 

2 

(3) 

fX 

46 

44 

84 

80 

38 

36 

0 

32 

(4) 

cf 

18 

16 

14 

10 

6 

4 

2 

2 

The median is defined as that point in a distribution of measures below which SO per
cent of the cases lie (which means that the other SO percent will lie above this point). 
Consider the following distribution of scores, where the median is 18: 

14 1S 16 17 18 19 20 21 22 

In the following 10 scores we seek the point below which S scores fall: 

14 16 16 17 18 19 20 20 21 22 

The point below which S scores, or SO percent of the cases, fall is halfway between 
18 and 19. Thus, the median of this distribution is 18.S. 

Consider the following scores: 

18 20 22 2S 2S 30 

Any point from 22.S to 24.S fits the definition of the median. By convention in such 
cases, the median is defined as halfway between these lowest and highest points, in this 
case (22.S + 24.S) I 2 = 23.S. 

To find the median of Mr. Li' s physics exam scores, we need to find the point below 
which 18 I 2 = 9 scores lie. We first create a cumulative frequency column (cf, column 4 
in Table 7.2). The cumulative frequency for each interval is the number of scores in 
that interval plus the total number of scores below it. Because the interval between 1S.S 
and 16.S has no scores below it, its cf is equal to its f, which is 2. Because there were no 
scores of 17, the cf for 17 is still 2. Thus, adding the two scores of 18 yields a cumula
tive frequency of 4. Continuing up the frequency column, we get cfs of 10, 14, 16, and, 
finally, 18, which is equal to the number of students. 

The point separating the bottom nine scores from the top nine scores, the median, is 
somewhere in the interval 19.S to 20.S. Often, statistics texts say to partition this inter
val to locate the median. The cf column tells us that we have six scores below 19.S. We 
need to add three scores to give us half the scores ( 9). Because there are four scores of 
20, we go three-fourths of the way from 19.S to 20.S to report a median of 20.2S. Note 
that some computer programs, such as SPSS, report the midpoint of the interval-in 
this case 20-as the median. 

Notice that the median does not take into account the size of individual scores. In 
order to find this, you arrange the data in rank order and find the point that divides 
the distribution into two equal halves. The median is an ordinal statistic because it is 
based on rank. You can compute a median from interval or ratio data, but in such cases, 
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mode The score that occurs 
most frequently in a distri
bution of scores; used with 

nominal, ordinal, interval, or 
ratio data. 
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the interval characteristic of the data is not being used. One circumstance in which the 
median may be the preferred measure of central tendency arises when there are some 
extreme scores in the distribution. In this case, the use of a measure of central tendency 
that takes into account the size of each score results in either overestimation or un
derestimation of the typical score. The median, because of its insensitivity to extreme 
scores, is the appropriate index to be applied when you want to find the typical score. 
For illustration, consider the following distribution: 

49 50 51 53 54 55 56 60 89 

The score of 54, which is the median of this distribution, is the most typical score. 
The mean, which takes into account the individual values of the scores 60 and 89, will 
certainly result in an overestimation of the typical score. 

7-3c The Mode 
The mode is the value in a distribution that occurs most frequently. It is the simplest to 
find of the measures of central tendency because it is determined by inspection rather 
than by computation. Given the distribution of scores 

14 16 16 17 18 19 19 19 21 22 

you can readily see that the mode of this distribution is 19 because it is the most fre
quent score. In a histogram or polygon, the mode is the score value of the highest point 
(the greatest frequency), as you can see in Figures 7.2 and 7.3, where the mode is 29. 
Sometimes there is more than one mode in a distribution. For example, if the scores 
had been 

14 16 16 16 18 19 19 19 21 22 

you would have two modes: 16 and 19. This kind of distribution with two modes is 
called bimodal. Distributions with three or more modes are called trimodal or multi
modal, respectively. 

The mode is the least useful indicator of central value in a distribution for two rea
sons. First, it is unstable. For example, two random samples drawn from the same pop
ulation may have quite different modes. Second, a distribution may have more than 
one mode. In published research, the mode is infrequently reported as an indicator 
of central tendency. Its use is largely limited to inspectional purposes. A mode may 
be reported for any of the scales of measurement, but it is the only measure of central 
tendency that may legitimately be used with nominal scales. 

7-3d Comparison of the Three Indexes 
of Central Tendency 

Because the mean is an interval or ratio statistic, it is generally a more precise measure 
than the median (an ordinal statistic) or the mode (a nominal statistic). It takes into 
account the value of every score. It is also the most stable of these measures of central 
tendency in that if a number of samples are randomly drawn from a parent population, 
the means of these samples will vary less from one another than will their medians and 
their modes. For these reasons, the mean is more frequently used in research than the 
other two measures. 

The mean is the best indicator of the combined performance of an entire group. 
However, the median is the best indicator of typical performance. Consider, for exam
ple, a school board whose members have the following annual incomes: $140,000, 

$60,000, $50,000, $40,000, and $40,000. The mean, $66,000, is the sum of their 
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138 PART TWO QUANTITATIVE RESEARCH 

symmetrical distribution A 
distribution that can be rep

resented by a polygon whose 
right side is a mirror image of 

its left side. 

skewed distribution A 
distribution that is pulled out 

to one end by the presence of 
extreme scores. 

negatively skewed distribution 
A distribution in which most of 
the scores are at the high end 

with few extreme scores at the 
lower end pulling the tail of the 

curve to the left. The mean is 
lower than the median or mode. 

positively skewed distribution A 
distribution in which most of the 
scores are at the low end with a 
few extreme scores at the upper 

end pulling the curve to the 
right. The mean is greater than 

the median or mode. 

incomes divided by the number of members, but it is higher than all but one of the 
board members' incomes. The median, $50,000, gives a better picture of the typical 
income in the group. 

7-3e Shapes of Distributions 
Frequency distributions can have a variety of shapes. A distribution is symmetrical when 
the two halves mirror each other. In a symmetrical distribution, the values of the mean 
and the median coincide. If such a distribution has a single mode, rather than two or 
more modes, the three indexes of central tendency will coincide, as shown in Figure 7.5. 

If a distribution is not symmetrical, it is described as skewed, pulled out to one end 
or the other by the presence of extreme scores. In skewed distributions, the values of 
the measures of central tendency differ. In such distributions the value of the mean, 
because it is influenced by the size of extreme scores, is pulled toward the end of the 
distribution in which the extreme scores lie, as shown in Figures 7. 6 and 7. 7. The ef
fect of extreme values is less on the median because this index is influenced not by 
the size of scores but by their position. Extreme values have no impact on the mode 
because this index has no relation with either of the ends of the distribution. Skews are 
labeled according to where the extreme scores lie. Figure 7.6 shows a negatively skewed 

distribution, whereas Figure 7. 7 shows a positively skewed distribution. 
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Figure 7.5 Symmetrical Distribution 
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Figure 7.6 Negatively Skewed Distribution 
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Mode Median Mean High 

Value of scores 

Figure 7.7 Positively Skewed Distribution 

7-4 Measures of Variability 

variability In a distribution, 
the degree to which points in a 

data set differ from the group 
mean as well as the degree that 

individual data points differ 
from one another. 

range A nominal measure 
of dispersion; the difference 

between the highest 
and lowest scores plus 

one unit of measure. 

Although indexes of central tendency help researchers describe data in terms of average 
value or typical measure, they do not give the total picture of a distribution. The mean 
values of two distributions may be identical, whereas the degree of dispersion, spread, 
or variability, of their scores might differ. In one distribution, the scores might cluster 
around the central value; in the other, they might be scattered. For illustration, consider 
the following distributions of scores: 

175 
X= = 25 a. 24, 24, 25, 25, 25, 26, 26 

7 

b. 16, 19,22,25,28,30,35 
175 

X= = 25 
7 

The value of the mean in both these distributions is 25, but the degree of scattering 
of the scores differs considerably. The scores in distribution (a) are obviously much 
more homogeneous than those in distribution (b). There is dearly a need for indices 
that can describe distributions in terms of variation, spread, dispersion, heterogeneity, or 
scatter of scores. Three indexes are commonly used for this purpose: range, variance, 
and standard deviation. 

7-4a Range 
The simplest of all indices of variability is the range. It is the difference between the 
upper real limit of the highest score and the lower real limit of the lowest score. In statis
tics, any score is thought of as representing an interval width from halfway between that 
score and the next lowest score (lower real limit) up to halfway between that score and 
the next highest score (upper real limit). For example, if several children have a recorded 
score of 12 pull-ups on a physical fitness test, their performances probably range from 
those who just barely raised their chin over the bar the twelfth time and were finished 
(lower real limit) to those who completed 12 pull-ups, came up again, and almost raised 
their chin over the bar but did not quite make it for pull-up 13 (upper limit). Thus, a 
score of 12 is considered as representing an interval from halfway between 11 and 12 
(11.5) to halfway between 12 and 13 (12.5) or an interval of 1. For example, given the 
following distribution of scores, you find the range by subtracting 1. 5 (the lower limit of 
the lowest score) from 16.5 (the upper limit of the highest score), which is equal to 15. 

2 10 11 12 13 14 16 
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--

THINK ABOUT IT 7.4 
1 

1. a. What is the range of Mr. Li's physics exam scores? 
b. What is the range of the Ed 101 scores? 

Answers 

a. 23.5- 15.5 = 8 or, using Formula 7.3, (Xh - X1) +I= (23- 16) + 1 = 8. 
b. 36.5- 20.5 = 16 or (Xh - X1) +I= (36- 21) + 1 = 16. (Note that the highest occurring 

score was 36; the lowest occurring score was 21.) 

deviation score A score 
showing the difference 

between a raw score and the 
mean of the distribution. 

variance The mean of squared 
deviation scores; an interval 

measure of dispersion of 
scores around the mean. 

It is simpler to use Formula 7.3: 

where 
R =range 
xh = highest value in a distribution 
X1 = lowest value in a distribution 
I = interval width 

(7.3) 

Subtract the lower number from the higher and add 1, where ( 16 - 2) + 1 = 15. In 
frequency distribution, 1 is the most common interval width. 

The range is an unreliable index of variability because it is based on only two 
values, the highest and the lowest. It is not a stable indicator of the spread of the 
scores. For this reason, the use of the range is mainly limited to inspectional pur
poses. Some research reports refer to the range of distributions, but such references 
are usually used in conjunction with other measures of variability, such as variance 
and standard deviation. 

7-4b Variance and Standard Deviation 
Variance and standard deviation are the most frequently used indices of variability. 
They are both based on deviation scores-scores that show the difference between a 
raw score and the mean of the distribution. The formula for a deviation score is 

where 
x = deviation score 
X= raw score 
X= mean 

x=X-X {7.4) 

Scores below the mean will have negative deviation scores, and scores above the 
mean will have positive deviation scores. For example, the mean in Mr. Li's physics 
exam is 20; thus, Ona's deviation score is x = 21 - 20 = 1, whereas Ted's deviation 
score is 16 - 20 = -4. By definition, the sum of the deviation scores in a distribution is 
always 0. Thus, to use deviation scores in calculating measures of variability, you must 
find a way to work around the fact that :Lx = 0. The technique used is to square each 
deviation score so that they all become positive numbers. If you then sum the squared 
deviations and divide by the number of scores, you have the mean of the squared devi
ations from the mean, or the variance. In mathematical form, variance is 

(7.5) 
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Table 7.3 Variance of Mr. Li's Physics Exam Scores 

(1) (2) 

X f 

23 2 

22 2 

21 4 

20 4 

19 2 

18 2 

17 0 

16 2 

where 
a 2 = variance 
:L =sum of 

(3) 

fX 

46 

44 

84 

80 

38 

36 

0 

32 

(4) (5) 

X x2 

+3 9 

+2 4 

+1 1 

0 0 

- 1 1 

- 2 4 

- 4 16 

(6) (7) (8) 

fx2 fX2 

18 529 1,058 

8 484 968 

4 441 1,764 

0 400 1,600 

2 361 722 

8 324 648 

32 256 512 

x2 =deviation of each score from the mean (X- X) squared, otherwise known as the 
deviation score squared 

N = number of cases in the distribution 

In column 4 of Table 7.3, we see the deviation scores, differences between each 
score, and the mean. Column 5 shows each deviation score squared (x2 ), and col
umn 6 shows the frequency of each score from column 2 multiplied by x2

• Sum
ming column 6 gives us the sum of the squared deviation scores ~xl = 72. Dividing 
this by the number of scores gives us the mean of the squared deviation scores or 
the variance. 

~x2 72 
a 2 = =-=4 

N 18 

The foregoing procedure is convenient only when the mean is a whole number. This 
rarely occurs except in textbook examples. We have chosen to do our examples with 
whole number means so you can understand the concept and not become preoccupied 
with the mathematics of the application. 

Formula 7.6 avoids the tedious task of working with squared mixed-number devi
ation scores such as 7.66672

• Using Formula 7.6 yields the desired result with much 
less labor. Thus, we recommend that students use this formula for computing standard 
deviation if the computation must be done by hand: 

where 
a 2 = variance 

CLXF :LX2--
N 

a2= ------
N 

(7.6) 

~ = sum of the squares of each score (i.e., each score is first squared, and then these 
squares are summed) 

(:LX)2 = sum of the scores squared (the scores are first summed, and then this total is 
squared) 

N = number of cases 
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142 PART TWO QUANTITATIVE RESEARCH 

st andard deviat ion A measure 
of the extent to which individ

ual scores deviate from the 
mean of the distribution; the 

square root of the variance; a 
measure of dispersion used 

with interval data. 

Column 7 in Table 7.3 shows the square of the raw scores. Column 8 shows these 
raw score squares multiplied by frequency. Summ ing this f )(2 column gives us the sum 
of the squared raw scores: 

(LX)2 
~ - -

N 
a2=------

N 

(360)2 
71 2 7 2 - --'------

1 
__:
8 

-

18 

129,600 
7' 272 - _ 1_8_ 7,272 - 7,200 72 
-------= =-= 4 

18 18 18 

Note that this result is the same as that which we obtained with Formula 7.5. 
Because each of the deviation scores is squared, the variance is necessarily ex

pressed in units th at are squares of the original units of m easure. For example, you 
might find th at th e variance of the heights of children in a class is 9 square inches. 
This would tell you that this class is more h eterogeneous in h eight th an a class with 
a variance of 4 square inches and more homogeneous th an a class with a variance 
of 16 square inches. 

In most cases, educators prefer an index that summarizes the data in the same unit 
of measurement as the original data. Standard deviation (a ), the positive square root 
of variance, provides such an index. By definition, the standard deviation is the square 
root of the mean of the squared deviation scores. Rewriting this definition using sym
bols, you obtain 

(7.7) 

For Mr. Li's physics exam scores, the standard deviation is 

~ (72 
a = -yN = -y18 =VLl= 2 

The standard deviation belongs to the same statistical family as the m ean; that is, 
like the mean, it is an interval or ratio statistic, and its computation is based on the size 
of individual scores in the distribution . It is by far the most frequently used m easure of 
variability and is used in conjunction with the m ean . 

Formulas 7.5, 7.6, and 7.7 are appropriate for calculating the variance and the stan
dard deviation of a population . If scores from a finite group or sample are used to 
estimate the heterogeneity of a population from which that group was drawn, research 
has shown that these formulas more often underestim ate the population variance and 
standard deviation than overestim ate them. Mathematically, to derive unbiased esti
mates, N - 1 rather than N is used as the denom inator. 

The form ulas for variance and standard deviation based on sample inform a
t ion are 

s2 = ---

s = 

s = 

N -1 

Lr 
N -1 

(LX) 2 

L)(l - -
N 

N -1 

(7.8) 

(7.9) 

(7.10) 
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Following the general custom of using Greek letters for population parameters and 
Roman letters for sample statistics, the symbols for variance and standard deviation 
calculated with N - 1 are s2 and s, respectively. 

With the data in Table 7.3, 

s2 = ---
N-1 

72 
--- = 4.24 
18- 1 

and s = V4.24 = 2.06 

Formulas 7.8, 7.9, and 7.10 are often used to calculate variance and standard devia
tion even when there is no intention to estimate population parameters. Many comput
ers and calculators calculate variance and standard deviation this way unless instructed 
to do otherwise. 

Spread, scatter, heterogeneity, dispersion, and volatility are measured by standard 
deviation, in the same way that volume is measured by bushels and distance is mea
sured by miles. A class with a standard deviation of 1.80 on reading grade level is more 
heterogeneous than a class with a standard deviation of 0. 70. A month when the daily 
Dow Jones Industrial Average has a standard deviation of 40 is more volatile than a 
month with a standard deviation of 25. A school where the teachers' monthly salary 
has a standard deviation of $900 has more disparity than a school where the standard 
deviation is $500. 

7-5 Measures of Relative Position 

z score A standard score that 
indicates how far a score is 

above or below the mean 
score in terms of standard 

deviation units. 

standard score A transformed 
score expressed in terms of the 

number of standard deviation 
units the score is above or 

below the mean have a mean 
and a standard deviation set to 

some arbitrary standard. 

Measures of relative position indicate where a score falls in relation to all other scores 
in the distribution. Researchers often want to assess an individual's relative position 
in a group or compare the relative position of one individual on two or more mea
sures or of two or more individuals on the same measure. The most widely used 
statistics for these purposes are z scores, stanines, other standard scores, and per
centile rank. 

7-Sa z Score 
The most widely used measure of relative position is the z score, which indicates the 
positive or negative difference between an individual score and the mean as measured 
in standard deviation units. It and other indexes derived from it are known as standard 

scores. The z score is defined as the distance of a score from the mean as measured by 
standard deviation units. The formula for finding a z score is 

X X-X 
z= - = 

(T (T 

where 
cr = standard deviation of the distribution 
x = deviation score (X - X) 
X= raw score 
X = mean of the distribution 

(7.11) 

Applying this formula, a score exactly 1 standard deviation above the mean becomes 
a z of+ 1, a score exactly 1 standard deviation below the mean becomes a z of -1, and 
so on. A score equal to the mean will have a z score value of 0. For illustration, suppose 
a student's score on a psychology test is 72, where the mean of the distribution is 78 
and the standard deviation equals 12. Suppose also that the same student has scored 
48 on a statistics test, where the mean is 51 and the standard deviation is 6. If you 
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144 PART TWO QUANTITATIVE RESEARCH 

Tscore A standard score with 
a mean of 50 and a standard 

deviation of 10. 

substitute these figures for the appropriate symbols in Formula 7 .11, you can derive a 
z score for each test: 

xl- xl 72- 78 
Psychology: z

1 
= = -0.50 

a 1 12 

. . x2 - x2 48 - 51 
StatiStics: z

2 
= = -0.50 

a 2 6 

Both these standard scores belong to the z distribution, where by definition the mean 
is always 0 and the standard deviation is 1, and, therefore, they are directly comparable. 
It is apparent in this example that the score of 72 on the psychology test and the score 
of 48 on the statistics test are equivalent-that is, both scores indicate the same relative 
level of performance. In other words, the standing of this student is the same in both 
tests when compared with the performance of the other students. It would be very dif
ficult to make such a comparison without employing the z score technique. 

Let us use another example: Suppose a student who has taken the same tests has 
obtained a score of 81 on the psychology test and a score of 53 on the statistics 
test. As before, it is difficult to compare these raw scores to show on which test this 
student has performed better. Converting the scores to z scores makes the compar
ison easy. Using Formula 7.11, we find the values of z

1 
and z

2 
in this case to be as 

follows: 

xl- xl 81 - 78 
Psychology: z

1 
= = + 0.25 

(Tl 12 

. . x2 - x2 53 - 51 
StatiStics: z

2 
= = +0.33 

(T2 6 

This result shows that the score of 53 on the statistics test actually indicates a slightly 
better relative performance than the score of 81 on the psychology test. Compared with 
the other students, this student has performed somewhat better in statistics than in 
psychology. 

Because the mean of the z scores in any distribution is 0 and the standard deviation 
is 1, they have universal meaning. A z score of -0.10 is slightly below average in a dis
tribution of statistics test scores, a distribution of weights of people in a weight control 
program, a distribution of car prices, or any other distribution. A z score of + 2.40 is 
very high, whether you are talking about achievement scores, scores on a measure of 
depression, corn yield per acre, or any other measure. 

7-5b Other Standard Scores 
Scores can also be transformed into other standard score scales that do not involve nega
tive numbers or decimals. One of the most common procedures is to convert to T scores 

by multiplying the z scores by 10 and adding 50. This results in a scale of positive whole 
numbers that has a mean of 50 and a standard deviation of 10. The T score formula is 

X-X 
T = 10(z) +50= 10 +50 

(T 
(7.12) 

A score of 21 on a test for which the mean of the scores is 2 7 and the standard devi
ation is 6 would have a z score of -1.00 or a T score of 40: 

T= 10 
21-27 

6 
+50= 40 (7.13) 
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normal distribution A bell
shaped distribution that allows 

us to determine the probabil
ity of events given a specific 

distribution. 

stanine score A standard score 
based on the division of a 

distribution into a nine-point 
ordinal scale with a mean of 5 
and a standard deviation of 2. 

Stanine = 2z + 5. 

CHAPTER 7 DESCRIPTIVE STATISTICS 145 

The transformation of z scores into T scores not only enables you to work with 
whole numbers, but also avoids the adverse psychological implications of describing 
subjects' performances with negative numbers. In the preceding example, it would be 
easier to report that the student's score is 40 where the mean score is 50 than to report 
a score of -1.00 with an average of zero. 

In addition toT, there are other transformed standard score distributions. To trans
form a distribution of scores to a new standardized distribution, multiply the z score 
by the desired standard deviation and add the desired mean. The general formula is 
as follows: 

where 
A = standard score on the new scale 

uA = standard deviation for the new standard scale 
J.L A = mean for the new standard scale 

(7.14) 

For example, College Entrance Examination Board ( CEEB) scores have a mean of 500 
and a standard deviation of 100 for its transformed distribution. If you were 1.50 stan
dard deviations above the mean (z = 1.50) on the verbal section of the Scholastic As
sessment Test (SAT), your score would be reported as 650, which is 500 + (100 X 1.50). 
If your quantitative score were 500, you would have scored exactly at the mean. 

The Wechsler Adult Intelligence Test scores are standard scores with a mean of 100 
and a standard deviation of 15. A raw score on the mean is reported as 100. A raw score 1 
standard deviation below the mean is reported as 85. A raw score 2 standard deviations 
above the mean is reported as 130. 

Transforming a set of scores to standard scores does not alter the shape of the orig
inal distribution. If a distribution of scores is skewed, the derived standard scores also 
produce a skewed distribution. Only if the original distribution is normal do the stan
dard scores produce a normal distribution. 

7-5c Stanine Scores 
During World War II, the U.S. Army Air Corps developed a standard system of nine 
scores called stanine scores to help its personnel interpret z scores. Stanines avoid neg
ative numbers and decimals. A stanine score of 5 represents z scores that are average or 
slightly above or slightly below average-that is, equivalent to z scores between -0.25 
and +0.25. From there, stanine scores go up to 9 and down to 1 in increments of 0.50, 
as shown in Table 7.4. Stanines are standardized with the mean of 5 and a standard 
deviation of2. The formula for stanines is (2 X z) + 5. You convert az score to a stanine 
by multiplying by 2 and adding 5. 

Table 7.4 Conversion of z Scores to Stanines 
z Score Stanine Interpretation Percent in Stan i ne 

Above +1.75 9 Among the very highest scores 4 

+1.25 to +1.75 8 Quite well above average 7 

+0.75 to + 1.25 7 Quite noticeably above average 12 

+0.25 to +0.75 6 Above average 17 

-0.25 to +0.25 5 Near the average 20 

-0.75 to -0.25 4 Below average 17 

-1.25 to -0.75 3 Quite noticeably below average 12 

-0.75 to -1.25 2 Quite well below average 7 

Below -1.75 1 Among the lowest scores 4 
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THINK ABOUT IT 7.5 1 

_ 
J 

Recall the scores in Mr. Li's physics class in Think About It 7.2. 

1. What is the z score of a raw score of 21 on Mr. Li' s exam? 
2. What is the z score of a raw score of 18 on Mr. Li's exam? 
3. What is the z score of a raw score of 20 on Mr. Li' s exam? 
4. What is the stanine for each of these scores? 

Answers 
1. +0.50; 2. -1.0; 3. 0; 4. Stanines: 1. 6; 2. 3; 3. 5 

percentile rank A measure of 
relative position indicating 

the percentage of scores in a 
distribution that fall below 

a given score point. 

Stanines are always rounded to the nearest whole number. Whenever this formula 
yields a result greater than 9, the value 9 is assigned. Whenever the result is less than 1, 

the value 1 is assigned. Because all z scores above 1. 75 are assigned a stanine score of 9 
and all z scores below -1.7 5 are assigned a score of 1, stanine scores are not useful for 
comparing extreme scores. Stanines are easy to comprehend. Like all transformations 
of the z score, they have universal meaning. A stanine score of 4 always means below 
average but not too far below average. Stanines are often used in school systems for 
reporting students' standardized test scores. 

7-5d Percentile Rank 
A measure of relative position that most people find easy to understand and interpret is 
the percentile rank (PR), which indicates the percentage of scores in a distribution that 
are equal to and fall below a given score point. It is easy to picture a score with a PRof 
32 as having 32 percent of the scores in its distribution as equal to this and below it 
and a score with a PRof 89 as having 89 percent of the scores equal to it and below it. 

The following is a simple way to calculate PR: 

1. Arrange the scores in a frequency distribution. 

2. Determine the cumulative frequency of scores below the interval containing the 
score of interest and add one half of the frequency of scores within the interval 
containing the score of interest. 

3. Divide this sum by the total number of scores and multiply by 100. 

Consider Mr. Li's physics exam scores (see Table 7.2). To calculate the PRof 21, we 
start with the cumulative frequency below a score of 21 ( cf = 10) and add one half of 
the number scoring 21 if, = 2). We then divide this number by the total number of 
students who took the test (N = 18). Finally, we multiply the result by 100 and round 
to the nearest whole number: 

PR= 

.f fw 
cJ , +

b 2 

N 
100 

which is rounded to 67. A score of 18 is assigned the following PR: 

PR = 

which is rounded to 1 7. 

fw 
cf + 
Jb 2 

N 
100 = 

3 
18 (100) 

16.67 

2 
2+ -

2 

18 
(100) 

(7.15) 
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The major advantages of percentile ranks are as follows: 

1. They have universal meaning. A score with a percentile rank of 89 is high in 
any distribution. A score with a percentile rank of 32 is somewhat low in any 
distribution. 

2. The familiar concept of 0 to 100 percent applies to the interpretation of percentile 
rank. Schools often report percentile ranks to parents. 

The major disadvantages of percentile rank are as follows: 

1. As with other ordinal statistics, percentile ranks cannot be added, subtracted, mul
tiplied, or divided. 

2. As with all ordinal indices, equal differences between percentile ranks do not rep
resent equal differences between the scores in the original distribution. If there are 
many scores near a particular score, a small change in score will produce a major 
change in percentile rank. If there are few scores near a particular score, a consider
able change in raw score will be necessary to produce a change in position relative 
to other scores and thus a change in percentile rank. For example, a professor has 
recorded the weights of the students in his Physical Education class and used them 
to illustrate the computation of percentile rank. The result is the polygon shown 
in Figure 7 .8. 

A 160-pound student and a 210-pound student both resolve to lose weight and ac
tually lose 10 pounds each. The 10-pound loss moves the 160-pound student from a 
percentile rank of 75 to a percentile rank of SO. The same weight loss only changes the 
heavier student's percentile rank from 95 to 90. Often, many cases concentrate near 
the middle of a distribution and then taper off with few cases occurring at the extreme 
ends. In such distributions, minor differences in raw scores will appear as major differ
ences in percentile ranks among those scores that are near the center of the distribution 
where a large number of the scores typically are located. At the extreme ends of the 
distribution, where there are few scores, major differences in raw score will have only 
minor effects on percentile rank. We discuss the phenomenon more closely when we 
consider the normal curve. 

Figure 7.9 shows the process of deciding which index to choose for indicating rela
tive position. 
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Figure 7.8 Weights of Students in Physical Education Class 
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7-6 The Normal Curve 

normal curve The normal 
curve is a symmetrical distri

bution with a mean of 0 and a 
standard deviation of 1. 

From deductive reasoning, we can conclude that if the probability of having a son is 
SO percent and the probability of having a daughter is 50 percent, the probability of two 
daughters is 2S percent, the probability of two sons is 25 percent, and the probability of 
one of each is SO percent. Abraham DeMoivre (1667-1754) pondered the probabilities 
of various results when the percent outcome in each trial is 50/ SO, as in heads and tails in 
coin flips. He came up with a formula to predict the probabilities of various number of 
heads (or tails) when a coin is flipped an infinite number of times. The most frequent score 
is half infinity, the next most frequent scores are half infinity plus one and half infinity 
minus one, and so forth. When a polygon of the expected proportions of various z scores is 
made, the outcome is a bell-shaped curve called the normal curve. This model proved very 
useful for gamblers interested in predicting the probability of various gaming outcomes. 

Soon after the normal curve was developed, it was noticed that many naturally oc
curring distributions, such as height, weight, and IQ, formed polygons resembling the 
normal curve. If in America you measure boys on their lOth birthday, you will find 
many whose height is near the mean and slightly fewer boys who are a bit above or a bit 
below the mean. The further you move from the mean, the fewer boys you will find at 
each height. As in the normal curve probability model, z scores near 0 will be expected 
to occur more frequently than other z score values, and the farther from 0 a z score is, 
the less frequently it will be expected to occur. 

Because many naturally occurring distributions resemble the normal curve, this the
oretical model has proved very useful in research. Whenever actual data are known or 
believed to resemble the normal curve in distribution, you can deduce many useful 
estimates from the theoretical properties of the normal curve. 
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Note in Figure 7.10 that the normal curve is a symmetrical distribution with the 
same number of cases at specified z score distances below the mean as above the 
mean. Its mean is the point below which exactly SO percent of the cases fall and above 
which the other SO percent of the cases are located. Because the curve is symmetrical, 
the mean, the median, and the mode are identical. In a normal distribution, most 
of the cases concentrate near the mean. The frequency of cases decreases as you pro
ceed away from the mean in either direction. Approximately 34 percent of the cases 
in a normal distribution fall between the mean and 1 standard deviation above the 
mean, and approximately 34 percent are between the mean and 1 standard deviation 
below the mean. Between 1 and 2 standard deviations from the mean on either side 
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of the distribution are approximately 14 percent of the cases. Only approximately 
2 percent of the cases fall between 2 and 3 standard deviations from the mean, and 
only approximately one-tenth of 1 percent of the cases fall above or below 3 standard 
deviations from the mean. 

These characteristics can be seen in Figure 7.10. You can see that approximately one
sixth of the curve falls to the left of 1 standard deviation below the mean. The first line 
under the curve shows standard deviations from -4 to +4. These are equivalent to 
z scores from -4.00 to +4.00. The cumulative percentage line tells you that 15.90 percent 
of scores fall below -1 and 97.70 percent falls below + 2, and so on. The line following 
cumulative percentage shows these cumulative percentage scores rounded to the nearest 
whole percentage. Multiplying each of these numbers by 100 gives you percentile rank. 

Percentile equivalents are shown on the next line, which also shows the first quartile 
(Q

1 
sets off the lowest 25 percent of scores), the median (Md), and the third quartile 

( Q
3 

sets off the lower 7 5 percent or upper 25 percent of scores). Note how slowly the 
percentile equivalents change below Q

1 
and above Q

3 
and how rapidly they change be

tween these two points. The next line after percentile equivalents shows z scores, which 
are identical to the scores on the standard deviation line. Following the z score line 
are various standard scores transformed from z scores including T scores, CEEB scores, 
stanines, percent in stanine, Wechsler subtest scores, and Weschsler deviation IQs. Note 
that 95 percent of the normal curve falls between plus and minus z = 1.96, and 99 per
cent falls between plus and minus z = 2.58. These boundaries become important when 
we discuss the use of the normal curve in inferential statistics. To determine the exact 
percentage of the cases below and above each z score in the normal distribution, con
sult Appendix C, which gives the areas of the normal curve. Column 1 of Appendix C 
contains different z values. Column 2 gives the area under the curve between the mean 
and each z value. Column 3 shows the remaining area from each z score to the end of 
the curve. Therefore, the areas in column 2 and column 3 add up to 0.5000. Take as an 
example the z value of+ 0. 70. The area between this z value and the mean can be found 
in column 2; it is 0.2580. This figure indicates that 26 percent of the cases fall between 
this z value and the mean of the distribution. Because the mean of the normal distribu
tion coincides with the median, 50 percent of the cases lie below the mean. Add 0.50 
to the 0.2580, and the result tells you that you can expect 75.80 percent of the cases to 
fall below the z value of + 0. 70. Column 3 indicates that the other 24.20 percent of the 
cases fall above the z value of+ 0. 70. 

This procedure is reversed when the z value is negative. Suppose you want to find 
the percentage of cases below the z value of -0.70. The area between the mean and a 
z score of -0.70 is 0.2580 or, in terms of percentage, 25.80 percent of the cases. Sub
tracting 25.80 from 50 results in 24.20, indicating that only 24.20 percent of the scores 
lie below a z value of -0.70 in a normal distribution. This value can also be found in 
column 3 of the table, which gives a value of 0.2420 for a z score of 0. 70. The percent
age of scores above -0.70 is 100 - 24.20, or 7 5.80 percent. Because the normal curve is 
symmetrical, we do not need separate tables for positive and negative z scores. You just 
have to remember the sign of the z score with which you are working. 

Among other applications, the normal curve can be used to help people interpret 
standard scores. For example, how high is a score of 650 on the SAT? The SAT has a 
mean of 500 and a standard deviation of 100, so the z score here is 1.50. Consulting 
Appendix C, column 2, you find 0.4332 of the normal curve falls between the mean 
and z = 1.50. Adding the 50 percent below the mean, you can say that an SAT score of 
650 exceeds the scores of 93 percent of SAT scores. 

Because it is known that the population distribution of SAT scores closely resembles 
the normal curve, PR approximations based on the normal curve will be quite near to 
the actual PRs. With other scores, actual distributions become increasingly less like the 
normal curve, and the PR approximations become more distant. Where the shape of a 
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distribution is not known, it is usually reasonable to assume a distribution similar to 
the normal curve and to use the normal curve table to find reasonable approximations 
of the PRs of various z scores. The more the actual shape differs from the normal, the 
less useful the approximations become. 

The most common use of the normal curve in descriptive statistics is going from a 
given z score to a percentile rank, as described in the previous paragraph, but we can also 
use it to go in the opposite direction, from a given percentile rank to its z score equivalent. 

7-7 Correlation 
After completing the second unit in physics class, Mr. Li gave a second exam. Table 7.5 

lists his students in column 1. Their z scores on test 1 are shown in column 2, and their 
z scores on test 2 are shown in column 3. Recall that z scores are a way to indicate the 
relative positions of scores. They have universal meaning and can be used with any 
interval or ratio data. 

Table 7.5 reveals that there is a tendency for those who had positive z scores on test 1 
to have positive z scores on test 2, and for those with negative z scores on test 1 to have 
negative z scores on test 2. Four students have identical z scores on both tests. The oth
ers have z scores with the same sign but different values, except Ali who had a positive 
z score on test 1 and a negative z score on test 2. 

Figure 7.11 shows a histogram of the first test scores on the abscissa ( x) and a histo
gram of the second test scores turned sideways on the ordinate (y). In the upper right part 
of Figure 7.11, you find each student's position on both the first and the second tests. 
This gives a picture of how the students tend to have similar z scores on the two tests, but 
there is some shifting of their relative positions. There is a strong but not perfect positive 
relationship between the relative positions of each student's scores on the two tests. 

Table 7.5 Mr. Li's First and Second Test z Scores 

Test 1 z Scores Test 2 z Scores z Score Products 

Student z 
X 

z y (zxzy) 

Ali + 0.50 - 1 - 0.50 

Ana 0 0 0 

Ben + 1.50 +1 1.50 

Cal 0 - 1 0 

Dan 0 + 0.50 0 

Max +0.50 +0.50 0.25 

Sky +1 +1.50 1.50 

Ava - 0.50 0 0 

Zoe - 2 - 1.50 3 

Rex 0 - 1 0 

Mel - 1 - 0.50 0.50 

Mia +1.50 +1 1.50 

Kai +0.50 +1.50 0.75 

Amy +0.50 +1 0.50 

Sam +1 +1 1 

Sue - 0.50 - 0.50 0.25 

Eli - 2 - 1 2 

I an - 1 - 1.50 1.50 

~ = 13.75 
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Figure 7.11 Mr. Li's Students' z Scores on First and Second Exam Scores 

Correlations indicate the relationship between paired scores. The correlation indi
cates whether the relationship between paired scores is positive or negative and the 
strength of this relationship. The pairs may be two scores for the same individual, 
natural pairs such as husbands and wives, or two individuals matched on some 
measure such as reading test scores. In addition to looking at correlation through 
visual means, the researcher can calculate a correlation coefficient that represents the 
correlation. 

7-7a Pearson Product Moment Correlation Coefficient 
A very useful statistic, the Pearson product moment correlation coefficient (Pearson r), 
indicates both the direction and the magnitude of the relationship between two vari
ables without needing a scatterplot to show it. 

Start with the knowledge that because of the way z scores are defined, the sum of the 
z scores squared in any distribution will always equal the number in that distribution. 
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(To test this, square the z scores in column 1 or column 2, and find that the sum of the z scores 
squared in each column is 18.) Therefore, the mean of the squared deviations is always 1. 

For example, if you measured precisely the square feet in each room in your building 
(x), and then precisely measured each room in square meters (y), the z scores would be 
identical and the Pearson r would be + 1.0. 

Taking a schedule of Amtrak trains traveling between Chicago and Seattle, showing the 
miles from Seattle (x) and miles from Chicago (y), the z scores of each station in terms of 
miles from Seattle (x) would be the exact opposite of z scores on y (miles from Chicago). 
Each mile farther from Chicago is a mile closer to Seattle. The Pearson r would be -1.0. 

We have seen that the z scores on Mr. Li's two tests in Table 7.5 are similar but not 
perfectly aligned so we know that the z score product averages for x and y will be less 
than + 1.0 but approaching+ 1.0. 

The definition of the Pearson r is simplicity itself. It is the mean zxzr product: 

~zz 
X y 

r= 
N 

where 
r = Pearson product moment coefficient of correlation 

Lzxzr = sum of the z score products 
N = number of paired scores 

(7.16) 

The sum of the z score products in Table 7.5, column 4, is 13. 75. Therefore, r = 
13.75/18 = 0.76. This confirms what we had already concluded: The z scores on the 
two tests are positively related, and this relationship is strong but not perfect. 

Whenever individuals tend to have z scores of the same sign but do not have exactly 
the same z score on X that they have on Y, the sum of the z scores will be positive but less 
than N. Therefore, the mean z score product, the Pearson r, will be less than + 1. If positive 
zx scores tend to be paired with negative zr scores, but they are not perfect mirror images 
of each other, the sum of the zxzr products will be a negative number, nearer to zero than 
to negative N. Therefore, the mean will be between -1 and 0. If there is a strong but not 
perfectly negative relationship, the r will be near to -1.00. If there is no overall relation
ship between the paired z scores, their product will be zero and their mean will be zero. 

Here we have an index that indicates not only the direction of relationships between 
variables, but also the strength of the relationships. This index is never greater than 
+ 1.00 or less than -1.00. It has universal meaning. 

Means and standard deviations that are whole numbers almost never occur except 
in textbooks. Typical z scores are awkward decimal or mixed numbers, such as 0.4716 

or 1.6667. Formula 7.16 is useful for understanding what the Pearson r means, but it 
is hopeless for calculation. Formula 7.1 7 avoids the need for calculating z scores and 
multiplying awkward decimals and mixed numbers. It also avoids rounding errors. Its 
result is the same as that of Formula 7.16: 

(LX)(LY) 
LXY----

N 
r = -r======:::::::;:==~======~==:::::;= 

(LX)2 (L¥) 2 
LX2- --- L¥2- ---

N N 
where 

r =Pearson r 
LX = sum of scores in X distribution 
Ly = sum of scores in Y distribution 
LX2 = sum of the squared scores in X distribution 
L¥2 = sum of the squared scores in Y distribution 

LXV = sum of products of paired X and Y scores 
N = number of paired X and Y scores (subjects) 
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Table 7.6 Mr. Li's Physics Class Raw Scores Illustrating the Calculation of the Pearson r 
(1) (2) (3) (4) (5) (6) 

Name X y XY 

Ali 21 441 22 484 462 

Ana 20 400 26 676 520 

Ben 23 529 30 900 690 

Cal 20 400 22 484 440 

Dan 20 400 28 784 560 

Max 21 441 28 784 588 

Sky 22 484 32 1,024 704 

Ava 19 361 26 676 494 

Zoe 16 256 20 400 320 

Rex 20 400 22 484 440 

Mel 18 514 24 576 432 

Mia 23 529 30 900 690 

Kai 21 361 32 1,024 672 

Amy 21 331 30 900 630 

Sam 22 484 30 900 660 

Sue 19 361 24 576 456 

Eli 16 256 22 484 352 

I an 18 324 20 400 360 

~X= 360 ~X2 = 7.272 
' 

~y = 468 ~Y2 = 12,456 ~XY = 9,470 

Table 7.6 provides the data needed to calculate the Pearson r for Mr. Li's tests 1 and 2 
using Formula 7.17. Column 1 lists the students. Column 2 shows each student's raw 
score on test 1 (X), and column 3 shows these raw scores squared (X2)' Column 4 shows 
each student's raw score on test 2 (Y), and column 5 shows these scores squared (¥2). 
Column 6 shows the product of each student's X raw score multiplied by his or her Y 
raw score (XY). 

Using Formula 7.17, we obtain 

LX¥ _ (LX) (LY) 
N 

9,470 - 168,480 
18 

(360)( 468) 
9,470 - -----

18 

(360)2 

7,272 - --1-8-
(468)2 

12456----
' 18 

9,470 - 9,360 

129,600 
7,272-----

18 

219,024 
12,456 - ----

18 

V(7,272- 7,2oo)(12,456- 12,168) 

9,470 - 9,360 

V(72)(288) 

9,470 - 9,360 

V2o,736 

110 
-- = 0.76 
144 
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scatterplot A figure using 
plotted points to represent the 

intersection of individuals' 
paired X and Y scores; used to 
show the relationship between 

the X and Yvariables. 

positive correlation A correla
tion with high scores on one 

variable associated with high 
scores on the other variable, 

and low scores associated with 
low scores. 

negative correlation A correla
tion with high scores on one 
variable associated with low 
scores on the other variable. 

linear relationship A correla
tional relationship where the 

plotted points in a scatterplot of 
the paired scores fit around a 

straight line. 
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7-7b Scatterplots 
The upper right part of Figure 7.11 shows icons with names to illustrate the concept that 
each icon represents an individual's z scores on both dimensions, test 1 and test 2. It is 
easier in practice to use a dot to represent individuals' pairs of scores and plot them on 
a graph called a scatterplot, as shown in Figure 7.12. 

In a research situation, the z scores on the horizontal axis will be those of the inde
pendent variable, with the lowest z score on the left and the highest z score on the right. 
The z scores on the vertical axis will be those of the dependent variable (y), with the 
lowest z score at the bottom and the highest z score at the top. 

A scatterplot illustrates the direction of the relationship between the variables. A 
scatterplot with dots going from lower left to upper right indicates a positive correla

tion (as variable x increases, variable y also increases). One with dots going from upper 
left to lower right indicates a negative correlation (as variable x increases, variable y 
decreases). 

A scatterplot of z scores also reveals the strength of the relationship between vari
ables. If the dots in the scatterplot form a narrow band such that when a straight 
line is drawn through the band the dots will be near the line, there is a strong linear 

relationship between the variables. However, if the dots in the z score scatterplot 
scatter widely, the relationship between variables is relatively weak. The scatterplots 
in Figure 7.13 show various positive and negative and strong and weak relationships, 
expressed mathematically by r. 

You can see in comparing these scatterplots that the tilt of the "cloud" of dots 
becomes increasingly less as r moves from a 45° angle for r = + 1.00 orr = -1.00 

until it reaches r = 0, where it is flat and matches the line for the mean of the xy 
scores. 
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Figure 7.12 Scatterplot of Mr. Li's Students' First and Second Test Scores 
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Figure 7.13 Scatterplots of Selected Values of r 

Once you are used to correlations, you will be able to picture a scatterplot for any 
Pearson correlation that you encounter. 

Like the mean and standard deviation, the Pearson r is an interval statistic that can 
also be used with ratio data. An assumption underlying the product moment coefficient 
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-

THINK ABOUT IT 7.6 

After scoring test 2 and entering these exam scores in his computer, Mr. Li also entered each 
student's number of days absent during the second unit. He instructed the computer to cal
culate the Pearson r for these two variables (days absent and test 2 scores). The r was -0.40. 

What would he conclude? 

Answer 

There was a moderate tendency for those with high days absent to have lower test 2 scores 
and those with low days absent to have higher scores on test 2. 

curvilinear relationship A 
correlational relationship where 

a scatterplot of the paired 
scores is better described by a 

curve than by a straight line. 

of correlation is that the relationship between the two variables (X andY) is linear-that 
is, that a straight line provides a reasonable expression of the relationship of one vari
able to the other. If a curved line expresses this relationship, it is said to be a curvilinear 

relationship. In a curvilinear relationship, as the values of X increase, the values of Y 
increase up to a point, at which further increases in X are associated with decreases in 
Y. An example is the relationship between anxiety and performance. As individuals' 
anxiety level increases, so does their performance but only up to a point. With further 
increases in anxiety, performance decreases. Another example is the amount of care 
people require during the course of a lifetime: It is high in the early and late years and 
usually relatively low in the middle years. A scatterplot of this relationship would pro
duce a curve. 

A practical way of determining whether the relationship between two variables is 
linear or curvilinear is to examine a scatterplot of the data. Figure 7.14 shows two di
agrams, one of which (A) indicates a positive, linear relationship and the other (B) a 
curvilinear relationship; whereas Figure 7.15 indicates a negative, linear relationship 
between the two variables of study. 

If the relationship between variables is curvilinear, the computation of the Pearson 
r will result in a misleading underestimation of the degree of the relationship. In this 
case, another index, such as the correlation ratio (Ll), should be applied. A discussion 
of the correlation ratio is presented in Chapter 12. 

7-7c Interpretation of Pearson r 
You have seen that when two variables are highly related in a positive way, the correla
tion between them approaches + 1.00. When they are highly related in a negative way, 
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Figure 7.14 Positive, Linear Relationship and Curvilinear Relationship 
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Figure 7.15 A Negative, Linear Relationship 

the correlation approaches -1.00. When there is little relation between variables, the 
correlation will be near 0. The Pearson r provides a meaningful index for indicating 
relationship, with the sign of the coefficient indicating the direction of the relation
ship and the difference between the coefficient and 0 indicating the degree of the 
relationship. 

However, in interpreting the correlation coefficient, keep the following points in 
mind: 

1. Correlation does not necessarily (and typically does not) indicate causation. When two 
variables are found to be correlated, this indicates that relative positions in one 
variable are associated with relative positions in the other variable. It does not 
necessarily mean that changes in one variable are caused by changes in the other 
variable. 

We may find a correlation between two variables not because there is an in
trinsic relationship between these variables, but because they are both related to a 
third variable. For example, if we correlate the average teachers' salary for each of 
the past 20 years and the dollar value of coffee sold during each of these years, we 
derive a high correlation. This does not mean that as soon as teachers' salaries are 
raised, they spend the extra money on coffee. We observe a correlation between 
the two variables because each of them is highly correlated with a third variable, 
general inflation. 

2. The size of a correlation is in part a function of the variability of the two distributions to be 
correlated. Restricting the range of the scores to be correlated reduces the observed 

THINK ABOUT IT 7.7 

What is the best estimate of the Pearson r in Figure 7.15? 
(a) 0. 8 01 (b) 0. 6 01 (c) 01 (d) -0. 6 01 (e) -0. 9 0 

Answer 

(e) 
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coefficient of determination 
The square of the correlation 

coefficient. It indicates the 
percentage of variance in one 
variable in common with an

other variable. 

7-8 Effect Size 

effect size A numerical index 
that indicates the magnitude of 

a statistically significant effect 
or of a relationship. In a rela
tionship study, it refers to the 

strength of the relationship. 

CHAPTER 7 DESCRIPT IVE STATISTICS 159 

degree of relationship between two variables. For example, people have observed 
that success in playing basketball is related to height: The taller an individual is, 
the more probable that he or she will do well in this sport. This statement is true 
about the population at large, where there is a wide range of heights. However, 
within a basketball team whose members are all tall, there may be little or no cor
relation between height and success because the range of heights is restricted. For 
a college that accepts students with a wide range of scores on a scholastic aptitude 
test, you would expect a correlation between the test scores and college grades. For 
a college that accepts only students with very high scholastic aptitude scores, you 
would expect very little correlation between the test scores and grades because of 
the restricted range of the test scores in this situation. 

If we correlate shoe size and reading vocabulary scores for a single grade 
level, we would expect a correlation of approximately zero. However, if we cor
related this variable for all elementary students, we would obtain a high correla
tion because as children mature their feet become larger and their vocabulary 
• Increases. 

3. Correlation coefficients should not be interpreted in terms of percentage of perfect 
correlations. Because correlation coefficients are expressed as decimal fractions, 
sometimes they are interpreted mistakenly as a percentage of perfect correla
tion. For example, an r of 0.80 does not indicate 80 percent of a perfect rela
tionship between two variables. This interpretation is erroneous because, for 
example, an r of 0.80 does not express a relationship that is twice as great as 
an r of 0.40. A way of determining the degree to which you can predict one 
variable from the other is to calculate an index called the coefficient of determi

nation. The coefficient of determination is the square of the correlation coeffi
cient. It gives the percentage of variance in one variable that is associated with 
the variance in the other. For example, if you find a correlation of +0.80 be
tween achievement and intelligence, 64 percent of the variance in achievement 
is associated with variance in intelligence test scores. Probably the best way to 
give meaning to the size of the correlation coefficient is to picture the degree of 
scatter implied by correlations of different sizes (as illustrated in Figure 7.12) 

and to become familiar with the size of correlations commonly observed be
tween variables of interest. 

4. Avoid interpreting the coefficients of correlation in an absolute sense. In interpreting 
the degree of correlation, keep in mind the purpose for which it is being used. 
For example, it may not be wise to use a correlation of 0.50 for predicting the fu
ture performance of an individual. However, if you could develop a measure that 
you could administer to high school seniors that correlated with their subsequent 
college freshman grade point average (GPA), your services could be in high de
mand because both ACf and SAT scores correlate approximately 0.40 with subse
quent freshman GPAs. Correlations and their use in research are discussed further 
in Chapter 12. 

We have seen that the Pearson r indicates both the direction and the strength of a 
relationship between variables. The Pearson r has universal meaning in that an r near 
+ 1.00 always indicates a strong, positive relationship no matter the variables under 
consideration. An r near -1.00 always means a strong, negative relationship and an r 
near 0 always means a weak relationship. Smith and Glass (1977) were among the first 
contemporary researchers to write about the concept of effect size, a statistic that has 
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Cohen's d An effect size that 
measures the standardized 

mean difference between 

universal meaning to assess both the direction and the strength of a difference between 
two means, for instance. In this sense, an effect size subtracts the mean of the control 
group from the mean of the experimental group and then divides this difference by the 
standard deviation of the control group, as seen in Formula 7.18: 

X -X 
~ = e c 

s 
c 

where 
~ = effect size for a difference between means 

X = mean of the experimental group 
e 

Xc = mean of the control group 
sc = standard deviation of the control group 

(7.18) 

In experimental studies, effect size can be used to compare the direction and the 
relative strength of different independent variables (i.e., intervention) on the same de
pendent variable. 

Consider an experiment in which on-task behavior is the dependent variable. The 
experimental group receives contingent reinforcement, whereas the control group does 
not. (We explain this contrast more fully in Chapter 10.) The control group has a mean 
of 90 and a standard deviation of 10. The experimental group has a mean of 96. The 
effect size is (96 - 90)/10 = 0.60. Consider another experiment with the same depen
dent variable (i.e., on-task behavior) but with a drug treatment versus a placebo as the 
independent variable. The control group, which received the placebo, has a mean of 
95 and a standard deviation of 8. The experimental group, which received a drug, has a 
mean of97. The effect size is (97- 95)/8 = 0.25. The evidence suggests that contingent 
reinforcement has had a greater effect related to on-task behavior than has the drug. 

Effect sizes are interpreted in the same way that z scores are interpreted. Effect size can 
be used to compare the direction and the relative magnitude of the relationships that 
various independent variables have with a common dependent variable. In addition, it 
can be used to help decide whether the difference an independent variable makes on the 
dependent variable is strong enough to recommend its implementation in practice. 

One approach is to ask if a given effect size is larger or smaller than effect sizes found 
in other studies with the same dependent variable. Also, you can assess the utility of an 
effect size by relating the cost in time, money, and other resources needed to implement 
the independent variable in relation to the importance of the dependent variable. For 
example, a school of nursing would be interested in a brief, inexpensive procedure that 
produced an effect size of 0.20 on state nursing licensure exam scores. Effect size is a 
useful statistic for assessing the strength and utility of a treatment or other independent 
variable. Cohen (1988), with approximate verification from Lipsey and Wilson (1993) 
and Sawilowsky (2009), suggested the following interpretations, but as with guidelines 
these should be applied cautiously within the context of a research study: 

An effect size of 0.20 is small. 

An effect size of 0.50 is medium. 

An effect size of 0.80 is large. 

Cohen also developed an alternate index of effect size symbolized by lowercase d. 
Cohen's d is computed by subtracting the mean of the control group from the mean 
of the experimental group and dividing by the pooled standard deviation of the two 

two means and is often groups: 
used with t-tests, ANOVA, 

xl- x2 and meta-analysis. 
d = --;:::::::============= 

L~+L~ 
(7.19) 

n
1 

+ n
2

- 2 
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where 
d = effect size 

X
1 

= mean of one group 
X

2 
= mean of the other group 

:Lx
1 

=sum of deviation scores squared in the first group 
:Lx2 = sum of deviation scores squared in the second group 

n
1 

= number in first group 
n2 = number in second group 

For example, we compare the scores of 28 students taught method A (group 1) and 
22 students taught method B (group 2) with the following statistics: the mean score of 
group 1 is 82, the mean score of group 2 is 79, and the sum of deviation scores squared 
in groups 1 and 2 is 1,390. The dis 0.56 indicating that the group 1 mean is higher than 
the group 2 mean by an effect size of 0.56 (i.e., "medium") or the group 1 mean was 
about a half of a standard deviation above the group 2 mean. 

xl -x2 
d = - -;::::::============= 

:Lx~ + :Lx; 
n

1 
+ n

2
- 2 

3 

1,390 

48 

3 

V28.9583 

3 

5.3813 

= 0.56 

82-79 

1,390 

28 + 22- 2 

Often Cohen's dis employed more readily than Smith and Glass's d because d does 
not require designating one group as the control group in the numerator. Also, the de
nominator is an estimate of the population standard deviation based on the variance 
within both groups and the number in both groups. 

As a form of z scores, effect sizes have universal meaning. An effect size of -0.50 
always means that the group 1 mean was half a standard deviation below the group 2 
mean. Effect sizes are important for evaluating the results of a quantitative study that 
has produced statistically significant results. The concept of effect size that has been pro
moted in the field of educational research is now widely used in other social science 
disciplines. The Publication Manual of the American Psychological Association (2010, p. 34) 
asserts: "For the reader to appreciate the magnitude or importance of a study's findings, it 
is almost always necessary to include some measure of effect size in the Results section." 

- -
Effect size can be calculated for various statistics other than X

1 
- X

2
• Ferguson (2009) 

and Thompson (2009) proposed that effect sizes fall into the following three general 
categories: ( 1) variance accounted for measures such as squared indices of r (e.g., the 
coefficient of determination); (2) corrected estimates (e.g., adjusted R2

); and (3) stan
dardized mean differences (e.g., Cohen's d). For further discussion of effect size, see 
Muehsler, Walker, and Smith (2014) and Walker (2005b, 2015), who analyze various 
effect sizes encountered in sundry situations within social science research, particularly 
effect sizes affiliated with Cohen's d and its related indices, and also r-based functions 
of variance accounted for effect sizes. Additionally, Kline (2004 ), Levin and Robinson 
(2000, 2003), McGrath and Meyer (2006), Thompson (2002, 2009), and Vacha-Haase 
and Thompson (2004) all have extended the discussion and potential possibilities via 
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the use and analysis of effect sizes with statistically significant results. Lastly, Onwueg
buzie (2003) has proposed ways to apply effect size in qualitative research. Thus, the 
reporting of effect sizes is becoming more frequent in education and other social sci
ences fields. 

A note of caution: Effect size is independent of sample size. Therefore, large effect sizes 
can easily be observed through chance alone with very small samples. A rule of thumb 
is that samples of less than 30 are considered small. (Note that most of our examples 
are less than 30, so you are not preoccupied by mathematical applications but instead 
comprehend more fully the concept's intent.) In Chapter 8, we present ways of taking 
into account size of sample as well as effect size in evaluating results. 

7-9 Meta-Analysis 
meta-analysis The systematic 

combination of quantitative 
data from a number of studies 

investigating the relationship 
between the same variables. 

A weighted average of 
effect sizes. 

Smith and Glass (1977) developed the concept of meta-analysis, which is a statistical 
technique that combines the effect sizes reported in the results of studies with the 
same (or similar) independent and dependent variables. In 1981, Glass, McGaw, and 
Smith wrote Meta-Analysis in Social Research, which is considered the classic work on 
meta-analysis. The result of a meta-analysis provides an overall summary of the out
comes of a number of studies by calculating a weighted average of their effect sizes. 
Meta-analysis gives a better estimate of the relationship among variables than do 
single studies alone. It is important that the group of studies included in a meta-anal
ysis focus on the same hypothesis or research questions with the same variables. 
You would not conduct a meta-analysis on school achievement in general but rather 
would focus on a particular area such as the effect of specific science teaching strat
egies on student achievement in high school chemistry. The average effect size as a 
formula is 

- ill nl + il2n2 + ... + ilknk 
il = --------------------

where 
il = average effect size 

il1 = effect size for first group 
ilk = effect size of last group 
n

1 
= number in first group 

nk = number in last group 
N = total number of subjects 

N 
(7.20) 

Suppose we have four studies investigating the effect of phonics instruction on read-
ing proficiency. Their statistics are as follows: 

Study 1: effect size = 0.90, n = 60 

Study 2: effect size = 0.40, n = 40 

Study 3: effect size= -0.20, n = 30 

Study 4: effect size = 0.10, n = 70 

The average effect size is 

- Aini + A2n2 + ... + Aknk 
A= ----------------

N 

54+ 16 + -6 + 7 

200 

(0.90)(60) + (0.40)(40) + (- 0.20)(30) + (0.10)(70) 

60 + 40 + 30 + 70 

71 
--- = 0.36 
200 
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This is approximately halfway between what Cohen describes as a small effect size 
and a medium effect size. Another way of looking at it is to use the normal curve. 
Consulting Appendix C, you see that a z score of 0.36 has a percentile rank of 64. 

The mean in a treatment group is equivalent to a score with a percentile rank of ap
proximately 64 in the control group. If the treatment is relatively inexpensive, you 
would be inclined to recommend it in practice. If the treatment is expensive and/ 
or the dependent variable is relatively unimportant, you would not be inclined to 
recommend it. The following is an abstract of a meta-analysis by Graham and Perin 
(2007): 

There is considerable concern that the majority of adolescents do not develop the 
competence in writing they need to be successful in school, the workplace, or their 
personal lives. A common explanation for why youngsters do not write well is that 
schools do not do a good job of teaching this complex skill. In an effort to identify 
effective instructional practices for teaching writing to adolescents, the authors con
ducted a meta-analysis of the writing intervention literature (Grades 4-12), focus
ing their efforts on experimental and quasi-experimental studies. They located 123 

studies that yielded 154 effect sizes for quality of writing. The authors calculated an 
average weighted effect size (presented in parentheses) for the following 11 interven
tions: strategy instruction (0.82), summarization (0.82), peer assistance (0.75), set
ting product goals (0.70), word processing (0.55), sentence combining (0.50), inquiry 
(0.32), prewriting activities (0.32), process writing approach (0.32), study of models 
(0.25), grammar instruction (- 0.32). 

Based on the average weighted effect size of the interventions, Graham and Perin 
(2007, p. 445) made a number of recommendations: 

1. Teach adolescents strategies for planning, revision, and editing their compositions. 

2. Teach strategies and procedures for summarizing reading material. 

3. Develop instructional arrangements in which adolescents work together to plan, 
draft, revise, and edit their work. 

4. Set clear and specific goals for what students are to accomplish with their writing. 

5. Have students use word processing as a primary tool for writing. 

6. Teach them how to combine sentences into increasingly more complex sentences. 

7. Provide teachers with professional development in how to use the process writing 
approach. 

8. Involve students with writing activities designed to sharpen their skills of inquiry. 

9. Engage students in prewriting activities that help them to gather and organize 
ideas. 

10. Provide students with good models for each type of writing that is the focus of 
instruction. 

Meta-analysis is also used to integrate the findings of nonexperimental studies. 
For example, you might conduct a meta-analysis of studies that have examined gen
der differences in mathematics performance on standardized tests, or a meta-analysis 
might involve studies investigating the correlation of certain noncognitive variables to 
achievement in graduate education courses. 

Meta-analysis has sometimes been criticized for including the results of poorly de
signed and conducted studies along with the results of more credible studies (criteria for 
evaluating research designs are presented in Chapter 9 ). This problem can be resolved 
by first calculating the average effect size of all studies and then calculating the average 
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RESEARCH IN THE PUBLIC EYE 

In November 2015, contributing writer Ed Cumming published an article for The Guardian that 
discussed the use of descriptive statistics to illustrate how human societies over the centuries have 
applied their ingenuity to address major challenges such as population growth and hunger. For 
example, he states that the average yield of wheat per acre of land was about 10 bushels in the 
Middle Ages, about 20 bushels in 1950, and about 40 bushels per acre today. This is one of many 
examples, using descriptive statistics, to describe human progress. 

Cumming talks about a website called Our World in Data, which uses publicly available data 
from trusted sources like governmental data and then converts these data into statistical informa
tion that paints a picture of the world with numbers. The website presents statistics on topics such 
as education, poverty, and health. Cumming talks about another website called Gapminder that 
also collects data from trusted sources and presents the data as easily understandable statistics. The 
statistics presented about the world through these sites represent a revolution in the development 
of social science and how statistics can be used to provide a more factual understanding of the 
world in which we live. 

Summary 

• Drawing on the article, describe how descriptive statistics are used to describe the world. 
• After visiting Our World in Data and Gapminder, discuss some of the statistics used on 

those sites. 
• Assume you were asked to critique the use of descriptive statistics. Can descriptive statistics 

ever be misleading? 

effect size of well-designed studies to determine if the latter agree with the former. Qin, 
Johnson, and Johnson (1995) did this in a meta-analysis of studies comparing problem
solving performance of subjects under cooperative versus competitive conditions. In 55 
cases, cooperation outperformed competition; whereas in 8, competition outperformed 
cooperation. The average effect size was 0.55 in favor of cooperation. The average effect 
size of the 33 studies judged as being of high methodological quality was 0.68. 

The statistical computations involved in a meta-analysis are beyond the scope of 
this text. A number of software programs are available for performing the two main 
computations: (1) calculating the effect size estimates and (2) analyzing the estimates 
obtained. The reader is referred to Cummings (2012), Hedges (1998), Hunter and 
Schmidt (2001 ), Lipsey and Wilson (2000), and Rosenthal (1991) for further discus
sion of meta-analysis approaches and applications. 

Descriptive statistics serve to describe and summarize observations. The descriptive 
technique to be employed is selected according to the purpose the statistic is to serve 
and the scale of measurement used. 

Scales of measurement are means of quantifying observations. There are four types: 

1. Nominal scales classify observations into mutually exclusive categories. 

2. Ordinal scales sort objects or classes of objects on the basis of their relative standing. 

3. Interval scales use equal intervals for measurement and indicate the degree to 
which a person or an object possesses a certain quality. 

4. Ratio scales use equal intervals for measurement and measure from an absolute 
zero point. 

Once observations are quantified, the data can be arranged into frequency distribu
tions and shown graphically. 
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Table 7.7 Summary of Descriptive Statistics Presented in This Chapter 
Nominal Ordinal Interval 

Indexes of central tendency Mode Median Mean 

Indexes of variability 

Indexes of location 

Correlation indexes 

Key Concepts 

boxplot 
coefficient of determination 
Cohen's d 
correlation 
correlation coefficient 
curvilinear relationship 
descriptive statistics 
deviation score 
effect size 
error bar 
frequency distribution 
frequency polygon 
histogram 

Range 

Label or classification Percentile rank 

Variance and standard deviation 

z score, T scores, and other standard scores 

Pearson r 

Measures of central tendency-the mode, the median, and the mean-provide a single 
index to represent the average value of an entire set of measures. The mode, which is a 
nominal statistic, is the least stable and least useful central tendency measure in educa
tional research. The median is an ordinal statistic that takes into account the ranks of 
scores within a distribution but not the size of the individual scores. The mean, which 
is an interval (or ratio) statistic, is the most stable and most widely used index of central 
tendency. Another way of describing observations is to indicate the variation, or spread, 
of the values within a distribution. The range, the variance, and the standard deviation are 
three indices used for this purpose. The range, a nominal statistic, is the distance between 
the highest and the lowest values in a distribution, plus 1. Variance is the mean of the 
squared deviations of scores from the mean. It is an interval (or ratio) statistic. Standard 
deviation-the square root of the variance-is the most widely used index of variability. 

Standard scores are used to indicate the position of a single score in a distribution. 
The most widely used is the z score, which converts values into standard deviation 
units. The z scores are often converted into stanines, T scores, or other standard scores. 
An ordinal index of location shows a score's position in percentile rank, which indi
cates what percentage of scores fall equal to or below the midpoint of the score's inter
val. Using the characteristics and the areas of the normal curve, you can approximate 
the percentage of cases below and above each z score in a normal distribution. 

Correlation techniques enable researchers to describe the relationship between two 
sets of measures. Product moment correlation (Pearson r), the most widely used index 
of relationship, is used with interval or ratio data. Table 7. 7 summarizes correlation 
indices appropriate for interval, ordinal, and nominal data. 

Effect size-the difference, for instance, between the means of the experimental and 
control groups divided by the standard deviation of the control group-is a useful mea
sure of the strength or magnitude of their relationship. 

Meta-analysis is a widely used method for combining the statistical results of a group 
of studies on the same problem. It enables researchers to succinctly summarize results of 
many studies on a particular question. The most widely used index is the average effect size. 

inferential statistics 
interval scale 
linear relationship 
mean 
measures of central tendency 
median 
meta -analysis 
mode 
negative correlation 
negatively skewed distribution 
nominal scale 
normal curve 
normal distribution 

ordinal scale 
Pearson product moment correlation 

coefficient 
percentile rank 
positive correlation 
positively skewed distribution 
range 
ratio scale 
scatterplot 
skewed distribution 
standard deviation 
standard score 
stanine score 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



166 PART TWO QUANTITATIVE RESEARCH 

symmetrical distribution 
Tscore 

Exercises 

variability 
• vanance 

1. Identify the type of measurement scale-nominal, 
ordinal, interval, or ratio-suggested by each 
statement: 
a. Lili finished the math test in 35 minutes, whereas 

Tsavo finished the same test in 25 minutes. 
b. Tsavo speaks French but Lili does not. 
c. Tsavo is taller than Lili. 
d. Lili is 6 feet 2 inches tall. 
e. Lili's IQ is 120, whereas Tsavo's IQ is 110. 

2. Draw a histogram and a frequency polygon for the 
following frequency distribution: 

X f X f X f X f 
80 1 76 6 73 20 70 7 

79 2 75 15 72 17 69 3 

78 3 74 22 71 9 

77 10 

3. Provide answers as requested, given the following 
distribution: 15, 14, 14, 13, 11, 10, 10, 10, 8, 5. 
a. Calculate the mean. 
b. Determine the value of the median. 
c. Determine the value of the mode. 

4. Briefly explain the relationship between the skew
ness of a distribution of scores and the resulting 
values of the mean, median, and mode. 

5. Identify the measure-mode, mean, or median
that best suits each type of scale: 
a. Ordinal 
b. Nominal 
c. Interval 

6. Identify the measure-mode, mean, or median
that each term defines: 
a. The middle score 
b. The arithmetic average 
c. The most frequently occurring score 

7. Discuss the advantages and disadvantages of range 
and standard deviation as measures of variability of 
the scores. 

8. a. Calculate the z score for a score of 5 in a distribu
tion with a mean of 7 and a standard deviation 
of 0.50. 

b. What would be the stanine score for this score? 

9. Using Appendix C, what is the estimated percentile 
rank for a z score of+ 1.20? 

10. Why do you think the U.S. Census Bureau reports 
median income instead of mean income? 

z score 

11. On an analysis of achievement test, male scores were 
more heterogeneous, more spread from low to high, 
than female scores. 
a. Which statistics would be greater for males? 
b. Which gender had more stanine scores of 9? 
c. Which gender had more stanine scores of 1? 
d. Which gender had more stanine scores of 5? 

12. The mean score on a test is 40, and the standard deviation 
is 4. Express each of the following raw scores as a z score: 
a. 41 
b. 30 
c. 48 
d. 36 
e. 46 

13. a. What would be the Tscore for the raw score of 46 
in Exercise 12? 

b. What would be the stanine score for the raw score 
of46? 

14. In a normal distribution, what percentage of the 
scores would fall below a z score of -1? A z score of 
0? A z score of +0.67? 

15. Describe the relationship shown by these scatter
plots. Then estimate the correlation coefficients. 

a. High 

y 

Low 

d. High 

y 

Low 

• • • • • 
• • • • • 

Low High 
X 

c. High 

• 
y •• 

Low 

Low 

•• •• • • •• • •• • • • • • • ••• • • • ••••• • • • • • • • • • • •• • • • • • • • • •••••• • • • •• •• • •• 
Low High 

X 

b. High 

y 

Low 

• • • • • • 

X 

e. High 

y 

Low 

• • • • • • 
• • •• • • ••••• • • • •••••• • • • • • • • • 

• • • ••• 
•• • •• • • • • • • • 

Low High 
X 

• 
High 

• • • •• • •••••• •••••••• • • • ••••• • • • •• • • • ••••••• • •• • • • ••• • • • • • • • • • • • • •• 
Low High 

X 

16. Each dot in a scatterplot represents ___ _ 
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17. Five girls took a history test and a geography test, 
with the following results: 

History Geography 
Raw Score z Score Raw Score z Score 

Ann 28 0.5 85 1.50 

Nesa 32 1.5 65 0.50 

Nanner 26 0 55 0 

Benazir 20 -1.5 45 -0.50 

Yoko 24 -0.5 25 -1.50 

History 

~X= 130 

a=4 

Geography 

~X= 275 

a= 20 

a. What is the mean of the history test? 
b. Whose performance in history is most in agree

ment with her performance in geography? 
c. What is the correlation between the history and 

geography scores? 

18. Given that the history test mean in Exercise 1 7 is 
lower than the geography test mean, which of the 
following conclusions would be correct? 
a. These girls are better in history than in geography. 
b. These girls are better in geography than in history. 
c. Their teacher has probably spent twice as much 

time on geography as on history. 
d. Their teacher knows more geography than history. 
e. None of the above. 

Answers 

1. a. Ratio 
b. Nominal 
c. Ordinal 
d. Ratio 
e. Interval 

2. Figures may be expanded or contracted vertically or 
horizontally, or both, and be correct if the relation
ships between scores and frequencies are maintained. 

Frequency 

25 

20 

15 

10 

5 

--
• 

HISTOGRAM 

J. 
_r 

---

• 

• 
-- ~ --. . 

0 ~------------------------------~~ 
68 69 70 71 72 73 74 75 76 77 78 79 80 81 

Scores 
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19. If the coefficient of correlation between variable X 
and variable Y is found to be -0.98, which of the 
following would be indicated? 
a. Variable X and variable Yare closely related. 
b. Variable X and variable Yare unrelated. 
c. Variable X and variable Yare perfectly related. 
d. Variable Y is a result of variable X. 

20. For each of the following cases, indicate which 
statistic should be used-mean, standard deviation, 
z score, or Pearson r. 
a. We want to know the extent to which the scores of 

a class are spread out or heterogeneous. 
b. We want to determine how Zumbiwa's score com

pares with the scores of the rest of the class. 
c. We want to know how well the class as a whole 

did on an examination. 
d. We want to predict the future achievement of 

students from their I Q. 
21. Interpret the following: "On the College Board exam 

(~ = 500, a= 100), the mean of this year's Central 
High School seniors was 490, and the standard devia
tion was 110. The correlation between the exam scores 
and high school grade point average was +0.40." 

22. Interpret the following: "Parents of Central High 
students were asked to rank 10 problems from 10 = 
most serious to 1 = less serious. The median for the 
problem 'cyberbullying' was 5.21." 

23. Smith and Glass's ~and Cohen's dare two ways of 
defining what? 

24. Define effect size and explain how it is used. 
25. What is the purpose of meta-analysis? 

POLYGON 
Frequency 

25 

20 

15 

10 

5 

68 69 70 71 72 73 74 75 76 77 78 79 80 81 

Scores 

3. a. Mean= 11 
b. Median= 10.50 

c. Mode= 10 

4. The three measures are not equal in a skewed distri
bution. The mean is pulled in the direction of the 
skewed side. Thus, in a positively skewed distribu
tion the mean is always higher than the median, and 
the mode is usually lowest in value. In a negatively 
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skewed distribution, the mean is always lower than 
the median, and the mode is usually highest in value. 

5. a. Median 
b. Mode 
c. Mean 

6. a. Median 
b. Mean 
c. Mode 

7. The range is easy to calculate and to explain. The 
standard deviation takes into account all the scores 
and is more stable. 

8. a. z = (5 - 7)/0.5 = -4.0 

b. Stanine = 1 

9. 88 (rounded from 88.49) 

10. Because the median is more typical of the incomes 
in the United States. It is not influenced by the ex
treme salaries of the billionaires and millionaires. 

11. a. Male scores had higher variance, standard devia-
tion, and range. 

b. Males 
c. Males 
d. Females 

12. a. 0.25 
b -2.5 

c. 2 
d. -1 

e. 1.50 

13. a. T = 10z + 50 = (10)(1.5) + 50 = 65 

b. Stanine score 2z + 5 rounded= (2)(1.5) + 5 = 8 

14. 16 percent; SO percent; 75 percent 

15. a. Perfect positive, + 1 correlation 
b. Positive, +75 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

8-1 Describe the rationale and steps involved in 
sampling and distinguish between probability 
and nonprobability sampling. List the charac
teristics, uses, and limitations of each kind of 
probability and nonprobability sampling and 
explain the meaning of sampling error and its 
relationship to making statistical inferences. 

8-2 Describe Type I and Type II errors and define 
alpha and beta. Explain the difference between 
directional and nondirectional hypothesis tests 
and the appropriate use of each of these tests, 
and select the kind of inferential statistical pro
cedures appropriate for use in testing a given 
research hypothesis. 

8-3 Apply the t test to find the difference between 
independent means and the difference between 
dependent means. Understand the concept of 
degrees of freedom. Apply the F test for finding 
the differences between groups in one-way 

170 

and two-way analysis of variance. Apply the 
chi-square test for finding the differences 
between proportions in one-way and two-way 
classifications. 

Sampling 
and Inferential 
Statistics 

he statistics discussed in Chapter 7 are 

used for organizing, summarizing, and de

scribing data. In research, however, we often 

need to go further than describing data. After 

making observations of a sample, researchers 

employ induction or inference to generalize find

ings to the entire population from which the sam

ple was drawn. To do this, they need techniques 

that enable them to make credible inferences 

from samples to whole populations. 
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8-1 Sampling 

population The larger group 
to which a researcher wishes 

to generalize; it includes all 
members of a defined class of 

people, events, or objects. 

sample A group selected 
from a population for 

observation in a study. 

parameter A characteristic 
of a population, such as the 

population mean (J.t) or 
the population standard 

deviation (u). 

statistic A characteristic 
of a sample. 

perfect induction Can only 
occur when all examples are 

examined before generalizing 
to the whole category. 

imperfect induction The 
process of inferring from ob

servations made on a sample 
of a group to what is charac

teristic of the whole group. 

biased sample A sample in 
which certain elements in 
the parent population are 

systematically under- or 
overrepresented. 

CHAPTER 8 SAMPLING AND INFERENTIAL STATISTICS 171 

An important characteristic of inferential statistics is the process of going from the part 
to the whole. For example, you might study a randomly selected group of 500 students 
attending a university in order to make generalizations about the entire student body 
of that university. 

The small group that is observed is called a sample, and the larger group about which 
the generalization is made is called a population. A population is defined as all members 
of any well-defined class of people, events, or objects. For example, in a study in which 
students in American high schools constitute the population of interest, you could 
define this population as all boys and girls attending high school in the United States. 
A sample is a portion of a population. For example, the students of Washington High 
School in Indianapolis constitute a sample of American high school students. 

Statistical inference is a procedure whereby you estimate parameters (characteristics 
of populations) from statistics (characteristics of samples). Such estimations are based 
on the laws of probability and are best estimates rather than absolute facts. In making 
any such inferences, a certain degree of error is involved. Inferential statistics can be 
used to test hypotheses about populations based on observations of a sample drawn 
from the population. 

8-1 a Rationale of Sampling 
Inductive reasoning is an essential part of the scientific approach. The inductive method 
involves making observations and then drawing conclusions from these observations. If 
you can observe all instances of a population, you can, with confidence, base conclusions 
about the population on these observations (i.e., perfect induction). In Chapter 7, we 
treated the 18 students in Mr. Li' s physics class as a population. Therefore, we could be 
confident that we had the true means, standard deviations, and so forth (the parameters). 
However, if you observe only some instances of a population, then you can do no more 
than infer that these observations will be true of the population as a whole (i.e., imperfect 

induction). This is the concept of sampling, which involves taking a portion of the popu
lation, making observations on this smaller group, and then generalizing the findings to 
the parent population-the larger population from which the sample was drawn. 

Sampling is indispensable to the researcher. Usually, the time, money, and effort 
involved do not permit a researcher to study all possible members of a population. 
Furthermore, it is generally not necessary to study all possible cases to understand the 
phenomenon under consideration. Sampling comes to your aid by enabling you to 
study a portion of the population rather than the entire population. 

Because the purpose of drawing a sample from a population is to obtain infor
mation concerning that population, it is extremely important that the individu
als included in a sample constitute a representative cross section of individuals in 
the population. Samples must be representative if you are to be able to generalize 
with reasonable confidence from the sample to the population. For example, the 
researcher may assume that the students at Washington High School are represen
tative of American adolescents. However, this sample may not be representative if 
the individuals who are included have certain characteristics that differ from the 
target population. The location of their school, their socioeconomic backgrounds, 
their family situations, their prior experiences, and many other characteristics of this 
group may make them unrepresentative of American adolescents. An unrepresenta
tive sample is termed a biased sample. The findings on a biased sample in a research 
study cannot legitimately be generalized to the population from which it is taken. 
For example, if the population of interest is all students in a particular urban school 
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target population The total 
group to which the researcher 

would like to generalize the 
results of a study. 

accessible population 
The population of subjects 

accessible to the researcher 
for drawing a sample. 

probability sampling 
Sampling employing random 

selection, which means that 
every element in the popula
tion has a nonzero chance of 

being selected. 

nonprobability sampling 
Sampling through other 
than random selection. 

random selection The use of 
a chance procedure to select a 

sample from a population. 

simple random sampling A 
type of sampling in which 

subjects are selected from the 
population so that all mem

bers have the same probabil
ity of being chosen. 

random sample A sample 
selected by a chance proce

dure so that every member of 
the population has an equal 

probability of being selected. 

district, but the researchers sampled only students from the district's two magnet 
schools, the sample would be biased. 

8-1 b Steps in Sampling 
The first step in sampling is the identification of the target population, the large group 
to which the researcher wishes to generalize the results of the study. If the researcher is 
interested in learning about the teachers in the St. Louis public school system, all those 
who teach within that system constitute the target population. In a study of the atti
tudes and values of American adolescents, the target population would be all American 
boys and girls in the age range of 12 to 21 years, given that adolescence is operationally 
defined as the period between ages 12 and 21 years. We make a distinction between the 
target population and the accessible population, which is the population of subjects 
accessible to the researcher for drawing a sample. In most research, we deal with acces
sible populations. It would be expensive and time-consuming to sample from the total 
population of American adolescents, but we could draw a sample of adolescents from 
one state. Of course, we could only generalize results to adolescents in the chosen state, 
not to all American adolescents. 

Once we have identified the population, the next step is to select the sample. Two 
major types of sampling procedures are available to researchers: probability and non
probability sampling. Probability sampling involves sample selection in which the ele
ments are drawn by chance procedures. The main characteristic of probability sampling 
is that every member or element of the population has a known probability of being 
chosen in the sample. 

Nonprobability sampling includes methods of selection in which elements are not 
chosen by chance procedures. Its success depends on the knowledge, expertise, and 
judgment of the researcher. N onprobability sampling is used when the application of 
probability sampling is not feasible. Its advantages are convenience and economy. 

8-lc Probability Sampling 
Probability sampling is defined as the kind of sampling in which every element in the 
population has an equal chance of being selected. The possible inclusion of each pop
ulation element in this kind of sampling takes place by chance and is attained through 
random selection. When probability sampling is used, inferential statistics enable re
searchers to estimate the extent to which the findings based on the sample are expected 
to differ from what they would have found by studying the whole population. The four 
types of probability-based, random selection sampling techniques most frequently 
used in educational research are simple random sampling, stratified sampling, cluster 
sampling, and systematic sampling. 

Simple Random Sampling 
The best-known probability sampling procedure is simple random sampling. The basic 
characteristic of simple random sampling is that all members of the population have 
an equal and independent chance of being included in the random sample. The steps 
in simple random sampling include the following: 

1. Define the population. 

2. List all members of the population. 

3. Select the sample by employing a procedure where sheer chance determines which 
members on the list are drawn for the sample. 

The first step in drawing a random sample from a population is to assign each mem
ber of the population a distinct identification number. Let us illustrate this procedure 
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by showing how to obtain a sample of 50 students from the population attending 
Washington High School. First, you need to enumerate all the individuals in the pop
ulation. The principal's office could supply a list of all students enrolled in the school. 
For identification purposes, you would then assign a number to each individual in the 
population. If there are 800 students in the school, you use the numbers 000, 001, 002, 
003, ... , 799 for this purpose. Each individual must have an identification value with 
the same number of digits as every other individual. Many schools have already as
signed identification numbers to all their students. One way to draw a random sample 
would be to write the student numbers on separate slips of paper, place the pieces of 
paper in a container, shake the container, and draw out a slip of paper. Shake the con
tainer again, draw out another paper, and continue the process until 50 slips of paper 
have been picked. This process would be very tedious. A more systematic way to obtain 
a random sample is to use a table of random numbers, which includes a series of num
bers, typically four to six digits in length, arranged in columns and rows (see Table 8.1 

for a small segment of a table). A table of random numbers is produced by a computer 
program that guarantees that all the digits ( 0-9) have an equal chance of occurring 
each time a digit is printed. Most statistics and research textbooks include a table of 
random numbers in the appendix. In previous editions of this book, we included a 
five-page table of random numbers. We decided this is no longer needed because there 
are many tables available on the Internet, in statistics texts, and from random number 
generators found in statistical software programs. 

Let us illustrate how to use a table of random numbers. With our list of the 800 
students in the population, we will use a table to obtain numbers of three digits each, 
using only those numbers that are less than or equal to 799. For each number chosen, 
the corresponding member of the population falls into the sample. Continue the pro
cess until the desired number for the sample has been chosen-in this case, the first 50 
numbers that meet the criterion. 

We begin by randomly selecting a starting point in the table. You can do this by clos
ing your eyes and putting your finger on the page, or you can use a procedure that is an 
absolutely random way to enter the table. First, roll a die to determine which page to 
use. We roll a 3, so we pull the third page from a table of random numbers (Table 8.1). 
Then we note the last two digits from the serial number on a dollar bill. They are 03, 
so we go to row 3. Then we take the last two digits from a second dollar bill, which are 
22, taking us to the intersection of row 3 and column 22. The intersection of the row 
and column is the location of the first random number. Because our population is 800, 

we will only look at the first three digits of the numbers in the table. If the population 
were 1,500, we would look at the first four digits. In our example, we could use either 
the first three digits or the last three; we have chosen to use the first three. The first three 
digits from that intersection are 403, so the individual with number 403 is in the sam
ple. Because the digits in a table are random, the numbers can be used vertically in both 
directions or horizontally in both directions. You should specify the direction you will 
use prior to entering the table and use it consistently. The remaining numbers would 
be located by moving in the specified direction. If we have decided to move vertically, 
the next three digits are 497, 243, 262, 782, and on down the column through 351. The 
next number is 995, which is larger than 799 (the size of the sample) so we would skip 
it and move on down, selecting the numbers smaller than 799. We have highlighted 
the numbers in that column that would be selected. You would then move to the next 
column and continue the process until you have 50 random numbers less than 799. 

You probably will not actually have to do all this. However, we wanted to show you 
a way in which the numbers drawn from a table of random numbers can be absolutely 
without bias. You most likely will have access to various web-based random number 
generators and/ or statistical software programs with this capability. 
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Table 8.1 Page from a Table of Random Numbers 

Column Number 

00000 00000 11111 11111 22222 22222 33333 33333 

Row 01234 56789 01234 56789 01234 56789 01234 56789 

3rd Thousand 

00 89221 02362 65787 74733 51272 30213 92441 39651 

01 04005 99818 63918 29032 94012 42363 01261 10650 

02 98546 38066 50856 75045 40645 22841 53254 44125 

03 41719 84401 59226 01314 54581 ~8 49988 65579 

04 28733 72489 00785 25843 24613 ~7 85567 84471 

05 65213 83927 77762 03086 80742 ~5 68476 83792 

06 65553 12678 90906 90466 43670 ®:2>17 69900 31205 

07 05668 69080 73029 85746 58332 ~1 45986 92998 

08 39202 99718 49757 79519 27387 76373 47262 91612 

09 64592 32254 45879 29431 38320 05981 18067 87137 

10 07513 48792 47314 83660 68907 05336 82579 91582 

11 86593 68501 56638 99800 82839 ~8 56541 07232 

12 83735 22599 97977 81248 36838 99560 32410 67614 

13 08595 21826 54655 08204 87990 17033 56258 05384 

14 41273 27149 44293 69458 16828 63962 15864 35431 

15 00473 75908 56238 12242 72631 76314 47252 06347 

16 86131 53789 81383 07868 89132 96182 07009 86432 

17 33849 78359 08402 03586 03176 88663 08018 22546 

18 61870 41657 07468 08612 98083 97349 20775 45091 

19 43898 65923 25078 86129 78491 97653 91500 80786 

20 29939 39123 04548 45985 60952 06641 28726 46473 

21 38505 85555 14388 55077 18657 94887 67831 70819 

22 31824 38431 67125 25511 72044 11562 53279 82268 

23 91430 03767 13561 15597 06750 92552 02391 38753 

24 38635 68976 25498 97526 96458 03805 04116 63514 

random sampling A sample 
selected by a chance proce
dure so that every member 

of the population has an equal 
probability of being selected. 

The generally understood meaning of the word random is "without purpose or by 
accident." However, random sampling is purposeful and methodical. It is apparent that 
a sample selected randomly is not subject to the biases of the researcher. Rather, re
searchers commit themselves to selecting a sample in such a way that their biases are 
not permitted to operate; chance alone determines which elements in the population 
will be in the sample. They are pledging to avoid a deliberate selection of subjects who 
will confirm the hypothesis. 

You would expect a random sample to be representative of the target population 
sampled. However, a random selection, especially with small samples, does not abso
lutely guarantee a sample that will represent the population well. Random selection 
does guarantee that any differences between the sample and the parent population are 
only a function of chance and not a result of the researcher's bias. The differences 
between random samples and their parent population are not systematic. For ex
ample, the mean reading achievement of a random sample of sixth-graders may be 
higher than the mean reading achievement of the target population, but it is equally 
probable that the mean for the sample will be lower than the mean for the target 
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population. In other words, with random sampling, the sampling errors are just as 
probable to be negative as they are to be positive. 

Furthermore, statistical theorists have shown, through deductive reasoning, how 
much a researcher can expect the observations derived from random samples to differ 
from what would be observed in the population when the null hypothesis is true. All 
inferential statistical procedures have this aim in mind. Using random sampling, the 
researcher can employ inferential statistics to estimate how much the population is 
expected to differ from the sample. The inferential statistics in this chapter are all based 
on random sampling and apply directly only to those cases in which the sampling has 
been random. 

Unfortunately, simple random sampling requires enumeration of all individuals in 
a finite population before the sample can be drawn-a requirement that often presents 
a serious obstacle to the practical use of this method. Now, let us look at other proba
bility sampling methods that approximate simple random sampling and may be used 
as alternatives in certain situations. 

Stratified Sampling 
When the population consists of a number of subgroups, or strata that may differ in the 
characteristics being studied, it is often desirable to use a form of probability sampling 
called stratified sampling. For example, if you were conducting a poll designed to assess 
opinions on a certain political issue, it might be advisable to subdivide the population 
into subgroups based on age, neighborhood, and occupation because you would expect 
opinions to differ systematically among various ages, neighborhoods, and occupational 
groups. In stratified sampling, you first identify the strata of interest and then randomly 
draw a specified number of subjects from each stratum. The basis for stratification may 
be geographic, or it may involve characteristics of the population noted in scholarly liter
ature that may be of interest, such as income, occupation, gender, age, year in college, or 
teaching level. In studying adolescents, for example, you might be interested not merely 
in surveying the attitudes of adolescents toward certain phenomena, but also in com
paring the attitudes of adolescents who reside in small towns with those who live in 
medium-size and large cities. In such a case, you would divide the adolescent population 
into three groups based on the size of the towns or cities in which they reside and then 
randomly select independent samples from each stratum. 

An advantage of stratified sampling is that it enables the researcher to also study 
the differences that might exist between various subgroups of a population. In this 
kind of sampling, you may either take equal numbers from each stratum or select in 
proportion to the size of the stratum in the population. The latter procedure is known 
as proportional stratified sampling, which is applied when the characteristics of the 
entire population are the main concern of the study. Each stratum is represented in 
the sample in exact proportion to its frequency in the total population. For example, if 
10 percent of the voting population are college students, then 10 percent of a sample of 
voters to be polled would be taken from this stratum. If a superintendent wants to sur
vey the teachers in a school district regarding some policy and believes that teachers at 
different levels may feel differently, he or she could stratify based on teaching level and 
then select a number from each level in proportion to its size in the total population of 
teachers. If 43 percent of the teachers are high school teachers, then 43 percent of the 
sample would be high school teachers. 

In some research studies, however, the main concern is with differences among 
various strata. In these cases, the researcher chooses samples of equal size from each 
stratum. For example, if you are investigating the difference between the attitudes of 
graduate and undergraduate students toward an issue, you include equal numbers in 
both groups and then study the differences that might exist between them. You choose 
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cluster sampling A probability 
sampling technique that ran

domly selects and uses whole 
naturally occurring groups 

such as intact classrooms or 
entire voting precincts as the 

samples (clusters). 

systematic sampling A proba
bility sampling in which every 
kth element of the population 
list is selected for the sample. 

the procedure according to the nature of the research question. If your emphasis is 
on the types of differences among the strata, you select equal numbers of cases from 
each. If the characteristics of the entire population are your main concern, proportional 
sampling is more appropriate. When the population to be sampled is not homoge
neous but consists of several subgroups, stratified sampling may give a more represen
tative sample than simple random sampling. In simple random sampling, certain strata 
may by chance be over- or underrepresented in the sample. For example, in the simple 
random sample of high school students, it would be theoretically possible, although 
highly improbable, to obtain female subjects only. This could not happen, however, 
if males and females were listed separately and a random sample chosen from each 
group. The major advantage of stratified sampling is that it guarantees representation 
of defined groups in the population. 

Cluster Sampling 
As mentioned previously, it is very difficult, if not impossible, to list all the members of 
a target population and select the sample from among them. The population of Amer
ican high school students, for example, is so large that you cannot list all its members 
for the purpose of drawing a sample. In addition, it would be very expensive to study 
a sample that is scattered throughout the United States. In this case, it would be more 
convenient to study subjects in naturally occurring groups or clusters. For example, a 
researcher might choose a number of schools randomly from a list of schools and then 
include all the students in those schools in the sample. This kind of probability sam
pling is referred to as cluster sampling because the unit chosen is not an individual but, 
rather, a group of individuals who are naturally together. These individuals constitute 
a cluster insofar as they are alike with respect to characteristics relevant to the variables 
of study. To illustrate, let us assume that a public opinion poll is being conducted in 
Atlanta. The investigator would probably not have access to a list of the entire adult 
population; thus, it would be impossible to draw a simple random sample. A more 
feasible approach would involve the selection of a random sample of, for example, 50 
blocks from a city map and then the polling of all the adults living on those blocks. 
Each block represents a cluster of subjects, similar in certain characteristics associated 
with living in proximity. A common application of cluster sampling in education is the 
use of intact classrooms as clusters. 

It is essential that the clusters actually included in your study be chosen at random 
from a population of clusters. Another procedural requirement is that once a cluster is 
selected, all the members of the cluster must be included in the sample. The sampling 
error, discussed later, in a cluster sample is much greater than in true random sampling. 
It is also important to remember that if the number of clusters is small, the probability 
of sampling error is great-even if the total number of subjects is large. 

Systematic Sampling 
Still another form of probability sampling is called systematic sampling. This proce
dure involves drawing a sample by taking every Kth case from a list of the population. 

First, you decide how many subjects you want in the sample (n). Because you know 
the total number of members in the population (N), you simply divide N by n and de
termine the sampling interval ( K) to apply to the list. Select the first member randomly 
from the first K members of the list, and then select every Kth member of the popula
tion for the sample. For example, let us assume a total population of 500 subjects and 
a desired sample size of 50: 

N 500 
K=- = = 10 

n 50 
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Start near the top of the list so that the first case can be randomly selected from the 
first 10 cases, and then select every tenth case thereafter. Suppose the third name or 
number on the list was the first selected. You would then add the sampling interval, or 
10, to 3-and thus the 13th person falls in the sample, as does the 23rd, and so on-and 
continue adding the constant sampling interval until you reached the end of the list. 

Systematic sampling differs from simple random sampling in that the various choices 
are not independent. Once the first, or starting, case is chosen at random, all subse
quent cases to be included in the sample are automatically determined. If the original 
population list is in random order, systematic sampling would yield a sample that 
could be statistically considered a reasonable substitute for a random sample. How
ever, if the list is not random, it is possible that every Kth member of the population 
might have some unique characteristic that would affect the dependent variable of the 
study and thus yield a biased sample. Systematic sampling from an alphabetical list, for 
example, would probably not give a representative sample of various national groups 
because certain national groups tend to cluster under certain letters, and the sampling 
interval could omit them entirely or at least not include them to an adequate extent. 

Note that the various types of random selection probability sampling that have been 
discussed are not mutually exclusive. Various combinations may be used. For example, 
you could use cluster sampling if you were studying a very large and widely dispersed 
population. At the same time, you might be interested in stratifying the sample to 
answer questions regarding its different strata. In this case, you would stratify the pop
ulation according to the predetermined criteria and then randomly select the cluster of 
subjects from among each stratum. For a continued discussion pertaining to various 
random selection techniques, and how these have been employed within social science 
disciplines, see Walker (2007). 

8-ld Nonprobability Sampling 
In many research situations, the enumeration of the population elements-a basic re
quirement in probability sampling-is difficult, if not impossible. Or, a school prin
cipal might not permit a researcher to draw a random sample of students for a study 
but would permit use of certain classes. In these instances, the researcher would use 
nonprobability sampling, which involves nonrandom procedures for selecting the 
members of the sample. In non probability sampling, there is no assurance that every 
element in the population has a chance of being included. Its main advantages are con
venience and economy. The major forms of nonprobability sampling are convenience 
sampling, purposive sampling, and quota sampling. 

Convenience Sampling 
Convenience sampling, which is regarded as the weakest of all sampling procedures, 
involves using available cases for a study. Interviewing the first individuals you encoun
ter on campus, using a large undergraduate class, using the students in your own class
room as a sample, or asking volunteers to be interviewed in survey research are various 
examples of convenience sampling. There is no way, except by repeating the study using 
probability sampling, of estimating the error introduced by the convenience sampling 
procedures. Probability sampling is the ideal, but in practice, convenience sampling 
may be all that is available to a researcher. In this case, a convenience sample is perhaps 
better than nothing at all. If you do use convenience sampling, be extremely cautious in 
interpreting the findings and know that you cannot generalize the findings. 

Purposive Sampling 
In purposive sampling-also referred to as judgment sampling-sample elements 
judged to be typical, or representative, are chosen from the population. The assumption 
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quota sampling A nonproba
bility sampling technique that 

determines the size of each 
relevant subgroup in the 

population and then non
randomly selects subjects to 

produce a sample in which the 
proportion of each subgroup 

is the same in the sample as it 
is in the population. 

random assignment 
Assigning members of a 

sample to experimental or 
control groups through a 

chance procedure. 

is that errors of judgment in the selection will counterbalance one another. Research
ers often use purposive sampling for forecasting national elections. In each state, they 
choose a number of small districts whose returns in previous elections have been typical 
of the entire state. They interview all eligible voters in these districts and use the results 
to predict the voting patterns of the state. Using similar procedures in all states, the poll
sters forecast the national results. 

The critical question in purposive sampling is the extent to which judgment can 
be relied on to arrive at a typical sample. There is no reason to assume that the units 
judged to be typical of the population will continue to be typical over a period of time. 
Consequently, the results of a study using purposive sampling may be misleading. Be
cause of its low cost and convenience, purposive sampling has been useful in attitude 
and opinion surveys. Be aware of the limitations, however, and use the method with 
extreme caution. 

Quota Sampling 
Quota sampling involves selecting typical cases from diverse strata of a population. The 
quotas are based on known characteristics of the population to which you wish to gen
eralize. Elements are drawn so that the resulting sample is a miniature approximation 
of the population with respect to the selected characteristics. For example, if census 
results show that 25 percent of the population of an urban area lives in the suburbs, 
then 25 percent of the sample should come from the suburbs. 

Here are the steps in quota sampling: 

1. From practice or found in the scholarly literature, determine variables, strongly 
related to the question under investigation, that may be used as the basis for strat
ification. Variables such as gender, age, education, and social class have been used. 

2. Using census or other available data, determine the size of each segment of the 
population. 

3. Compute quotas for each segment of the population that are proportional to the 
size of each segment. 

4. Select typical cases from each segment, or stratum, of the population to fill the 
quotas. 

The major weakness of quota sampling lies in step 4, the selection of individuals 
from each stratum. You simply do not know whether the individuals chosen are rep
resentative of the given stratum. The selection of elements might be based more on 
accessibility and convenience. If you are selecting 25 percent of the households in a 
town for a survey, you may be more inclined to go to houses that are attractive rather 
than dilapidated, to those that are more accessible, to those where people are at home 
during the day, and so on. Such procedures automatically result in a systematic bias 
in the sample because certain elements are going to be misrepresented. Furthermore, 
there is no basis for calculating the error involved in quota sampling. 

Despite these shortcomings, researchers have used quota sampling in many projects 
that might otherwise not have been possible. Many believe that speed of data collection 
outweighs the disadvantages. Moreover, years of experience with quota samples have 
made it possible to identify some of the pitfalls and to take steps to avoid them. 

8-le Random Assignment 
Random assignment is a procedure used after we have a sample of participants, hope
fully derived via a random selection technique, and before we expose them to a treat
ment. For example, if we wish to compare the effects of two treatments on the same 
dependent variable, we use random assignment to put our available participants into 
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groups. Random assignment requires a chance procedure, such as a table of random 
numbers, to divide the available subjects into groups. Then a chance procedure, such as 
tossing a coin, is used to decide which group receives which treatment. 

As with random sampling, any bias the researcher has will not influence who re
ceives what treatment, and the groups will be statistically equivalent before treatment. 
Group 1 may have more highly motivated subjects than group 2, but it is just as prob
able that group 2 will have more highly motivated subjects than group 1. The same is 
true of all possible known or unknown variables that might influence the dependent 
variable. Therefore, the same lawful nature of sampling errors that are true of random 
selection are true of random assignment. 

8-lf The Size of the Sample (Fundamentals) 
Sometimes research is criticized for using a sample too small to justify the researchers' 
conclusions. Thus, how large should a sample be? Other things being equal, a larger 
sample is more probable to be a good representation of the population than a smaller 
sample. However, the most important characteristic of a sample is its representativeness 
and not necessarily its size. A random sample of 200 is better than a random sample of 
100, but a random sample of 100 is better than a biased sample of 2.5 million. 

Size alone will not guarantee accuracy. A sample may be large and still contain a bias. 
The latter situation is well-illustrated by the Literary Digest magazine poll of 1936, which 
predicted the defeat of President Roosevelt. Although the sample included approximately 
2.5 million respondents, it was not representative of the voters; thus, the pollsters reached 
an erroneous conclusion. The bias resulted from selecting respondents for the poll from 
automobile registrations, telephone directories, and the magazine's subscription lists. 
These subjects would certainly not represent the total voting population in 1936, when 
many people could not afford automobiles, telephones, or magazines. Also, because the 
poll was conducted by mail, the results were biased by differences between those who 
responded and those who did not. The researcher must recognize that sample size will 
not compensate for any bias that faulty sampling techniques may introduce. Representa
tiveness must remain the prime goal in sample selection. 

Later in this chapter, we introduce a procedure for determining appropriate sample 
size based on meaningful effect size and statistical considerations. Such procedures, 
known as power calculations, are the best way to determine needed sample sizes. 

8-lg The Concept of Sampling Error 
When an inference is made from a sample to a population, a certain amount of error 
is involved because even random samples can be expected to vary from one to another. 
The mean intelligence score of one random sample of fourth-graders will probably 
differ from the mean intelligence score of another random sample of fourth-graders 
from the same population. Such differences, called sampling errors, result from the fact 
that the researcher has observed only a sample and not the entire population. 

Sampling error is comprised of the difference between a population parameter and a 
sample statistic. For example, if you know the mean of the entire population (symbol
ized J.L) and also the mean of a random sample (symbolized X) from that population, 
the difference between these two (X- J.L) represents sampling error (symbolized e). 
Thus, e = X - J.L. For example, if you know that the mean intelligence score for a pop
ulation of 10,000 fourth-graders is 1.1 = 100 and a particular random sample of 200 

- -
has a mean of X = 99, then the sampling error is X- J.L = 99 - 100 = - 1. Because 
we usually depend on sample statistics to estimate population parameters, the notion 
of how samples are expected to vary from populations is a basic element in inferential 
statistics. However, instead of trying to determine the discrepancy between a sample 
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statistic and the population parameter, which is not often known, the approach in 
inferential statistics is to estimate the variability that could be expected in the statistics 
from a number of different random samples drawn from the same population. Because 
every sample statistic is considered to be an estimate of the same population parameter, 
any variation among sample statistics must be attributed to sampling error. 

The Lawful Nature of Sampling Errors 
Given that random samples drawn from the same population will vary from one an
other, is using a sample to make inferences about a population really any better than 
just guessing? Yes, it is, because sampling errors behave in a lawful and predictable 
manner. The laws concerning sampling error have been derived through deductive logic 
and confirmed through experience. 

Although researchers cannot predict the nature and extent of the error in a single 
sample, they can predict the nature and extent of sampling errors in general. Let us 
illustrate with reference to sampling errors connected with the mean. 

Sampling Errors of the Mean 
Some sampling error can always be expected when a sample mean is used to estimate a 
population mean f-1· Although, in practice, such an estimate is based on a single sample 
mean, assume that you drew several random samples from the same population and 
computed a mean for each sample. You would find that these sample means would 
differ from one another and would also differ from the population mean (if it were 
known). Statisticians have carefully studied sampling errors of the mean and found 
that they follow known laws: 

1. The expected mean of sampling errors is zero. Given an infinite number of random 
samples drawn from a single population, the positive errors can be expected to 
balance the negative errors so that the mean of the sampling errors will be zero. 
For example, if the mean height of a population of college freshmen is 5 feet 
9 inches, and several random samples are drawn from that population, you would 
expect some samples to have mean heights greater than 5 feet 9 inches and some 
to have mean heights less than 5 feet 9 inches. In the long run, however, the pos
itive and negative sampling errors will balance. If you had an infinite number of 
random samples of the same size, calculated the mean of each of these samples, 
and then computed the mean of all these means, this mean would be equal to the 
population mean. 

Because positive errors equal negative errors, a single sample mean is as prob
able to underestimate a population mean as to overestimate it. Therefore, we can 
justify stating that a sample mean is an unbiased estimate of the population mean 
and is a reasonable estimate of the population mean. 

2. Sampling error is an inverse function of sample size. As the size of a random sam
ple increases, there is less fluctuation from one sample to another in the value of 
the mean. In other words, as sample size increases, the expected sampling error 
decreases. Small samples produce more sampling error than do large ones. You 
would expect the means based on samples of 10 to fluctuate a great deal more than 
the means based on samples of 100. In the height example, it is much more proba
ble that a random sample of 4 will include 3 above-average freshmen and 1 below
average freshman than that a random sample of 40 would include 30 above
average and 10 below-average freshmen. As sample size increases, the probability 
that the mean of the sample is near the population mean also increases. There is a 
mathematical relationship between sample size and sampling error. This relation
ship has been incorporated into inferential formulas, which we discuss later. 
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standard error of the 
mean The standard 

deviation of sam piing 
errors of the mean. It indi

cates how much the means 
of random samples drawn 

from a single population 
can be expected to differ 

through chance alone. 
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3. Sampling error is a direct function of the standard deviation of the population. The more 
spread, or variation, there is among members of a population, the more spread 
there will be in sample means. For example, the mean weights of random samples 
of 25, each selected from a population of professional jockeys, would show rela
tively less sampling error than the mean weights of samples of 25 selected from 
a population of schoolteachers. The weights of professional jockeys fall within a 
narrow range; the weights of schoolteachers do not. Therefore, for a given sample 
size, the expected sampling error for teachers' weights would be greater than the 
expected sampling error for jockeys' weights. 

4. Sampling errors are distributed in a normal or near-normal manner around the expected 
mean of zero. Sample means near the population mean will occur more frequently 
than sample means far from the population mean. As you move farther and far
ther from the population mean, fewer and fewer sample means occur. Both theory 
and experience have shown that the means of random samples are distributed in a 
normal or near-normal manner around the population mean. Because a sampling 
error in this case is the difference between a sample mean and the population 
mean, the distribution of sampling errors is also normal or near normal in shape. 

The distribution of sample means will resemble a normal curve even when the pop
ulation from which the samples are drawn is not normally distributed. For example, in 
a typical elementary school, you will find approximately equal numbers of children of 
various ages, so a polygon of the children's ages would be basically rectangular. If you 
took random samples of 40 each from a school with equal numbers of children aged 6 
through 11 years, you would find many samples with a mean age near the population 
mean of 8.5 years, sample means of approximately 8 or 9 would be less common, and 
sample means as low as 7 or as high as 10 would be rare. Note that the "error" in this 
context does not mean "mistake"-it refers to that which is unaccounted. 

Standard Error of the Mean 
Because the extent and the distribution of sampling errors can be predicted, research
ers can use sample means with predictable confidence to make inferences concerning 
population means. However, you need an estimate of the magnitude of the sampling 
error associated with the sample mean when using it as an estimate of the population 
mean. An important tool for this purpose is the standard error of the mean. Sampling 
error manifests itself in the variability of sample means. Thus, if you calculate the stan
dard deviation of a collection of means of random samples from a single population, 
you would have an estimate of the amount of sampling error. It is possible, however, 
to obtain this estimate based on only one sample. We have noted that two things affect 
the size of sampling error: the size of the sample and the standard deviation in the 
population. When both of these are known, you can predict the standard deviation of 
sampling errors. This expected standard deviation of sampling errors of the mean is 
called the standard error of the mean and is represented by the symbol u x· Deductive 
logic shows that the standard error of the mean is equal to the standard deviation of 
the population ( u) divided by the square root of the number in each sample ( Vn). As 
a formula, 

where 
u x = standard error of the mean 
u = standard deviation of the population 
n = number in each sample 

(8.1) 
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z score A standard score that 
indicates how far a score is 

above or below the mean 
score in terms of standard 

deviation units. 

In Chapter 7, we noted that standard deviation (a) is an index of the degree of 
spread among individuals in a population. In the same way, standard error of the mean 
(ax) is an index of the spread expected among the means of samples drawn randomly 
from a population. As you will see, the interpretation of a and ax is very similar. 

Because the means of random samples have approximately normal distributions, 
you can also use the normal curve model to make inferences concerning population 
means. Given that the expected mean of sample means is equal to the population 
mean, that the standard deviation of these means is equal to the standard error of the 
mean, and that the means of random samples are distributed normally, you can com
pute a z score for a sample mean and refer said z to the normal curve table to approx
imate the probability of a sample mean occurring through chance that far, or farther, 
from the population mean. The z is derived by subtracting the population mean from 
the sample mean and then dividing this difference by the standard error of the mean: 

z= 
X-JL 

a x 
(8.2) 

To illustrate, consider a college admissions officer who wonders if her population 
of applicants is above average on the verbal subtest of the College Board examination. 
The national mean for College Board verbal scores is 500 and the standard deviation 
is 100. She pulls a random sample of 64 from her population and finds the mean of 
the sample to be 530. She asks the question: How probable is it that a random sample 
of 64 with a mean of 530 would be drawn from a population with a mean of 500? 
Using Formula 8.1, the admissions officer calculates the standard error of the mean 
as 12.5: 

a 100 
ax= Vn = V64 = 12.5 

Calculating the z score for her sample mean with Formula 8.2, she obtains the 
following result: 

X - 1L 530 - 500 
z = = 2.4 

ax 12.5 

Thus, the sample mean deviates from the population mean by 2.4 standard error 
units. What is the probability of having a sample mean that deviates by this amount 
(2.4ax) X or more from the population mean? It is only necessary to refer to the nor
mal curve table in order to express this deviation (z) in terms of probability. Referring 
to the normal curve table, the admissions officer finds that the probability of a z = 

2.4 or higher is 0.0082. This means that a z score that great or greater would occur by 
chance only approximately 8 times in 1,000. Because the probability of getting a sam
ple mean that far from the population mean is remote, she concludes that the sample 
mean probably did not come from a population with a mean of 500; therefore, the 
mean of her population-applicants to her college-is probably greater than 500. 

8-2 The Strategy of Inferential Statistics 

test of significance A 
statistical test used to deter
mine whether the obtained 
results are probable to be a 

function of chance. 

Inferential statistics is the science of making reasonable decisions with limited infor
mation. Researchers use what they observe in samples and what is known about sam
pling error to reach fallible but reasonable decisions about populations. The statistical 
procedures performed before these decisions are made are called tests of significance. 

A basic tool of these statistical tests is the null hypothesis. 
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null hypothesis A hypothesis 
that states there is no effect, 
no difference, or no relation

ship between variables; it 
is a negation of the research 
hypothesis-hence one that 

the researcher hopes to reject. 
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8-2a The Null Hypothesis 
Suppose you have 100 fourth-graders available to participate in an experiment con
cerning the teaching of certain number concepts. Furthermore, suppose that your re
search hypothesis is that method B of teaching results in a greater mastery of these 
concepts than method A. You randomly assign SO students to be taught these concepts 
by method A and the other SO to be taught by method B. You arrange their environ
ment in such a way that the treatment of the two groups differs only in method of 
instruction. At the end of the experiment, you administer a measure that is considered 
to be a suitable operational definition of mastery of the number concepts of interest. 
You find that the mean for the students taught by method B is higher than the mean for 
those taught by method A. How do you interpret this difference? 

Assuming you have been careful to make the learning conditions of the two groups 
equivalent, except for the method of teaching, you could account for the difference by 
deciding that (1) the method of teaching caused the difference or (2) the difference oc
curred by chance. Although the subjects were randomly assigned to the treatments, it is 
possible that through chance the method B group had students who were more intelli
gent, more highly motivated, or for some other reason were more apt to learn the num
ber concepts than the students in the method A group, no matter how they were taught. 

The difference between the groups, therefore, could be a result of ( 1) a relationship 
between the variables, method of teaching, and mastery of the concepts or (2) chance 
alone (i.e., sampling error). How are you to know which explanation is correct? In the 
ultimate sense, you cannot positively prove that the method of teaching caused the dif
ference. However, you can estimate the probability of chance alone being responsible 
for the observed difference and then determine which explanation to accept as a result 
of this estimate. 

The chance explanation is known as the null hypothesis, which, as you recall from 
Chapter 2, is a statement that there is no actual relationship between the variables and 
that any observed relationship is only a function of chance. In the example, the null 
hypothesis would state that there is no relationship between teaching method and mas
tery of the number concepts. 

Another way of stating the null hypothesis in the example is to declare that the mean 
for all fourth-graders taught by method A is equal to the mean for all fourth-graders 
taught by method B. In formula form, using the symbol JL for population mean, this 
statement becomes 

where 
H

0 
= null hypothesis 

JL A = mean of all fourth -graders taught by method A 
JLB = mean of all fourth -graders taught by method B 

(8.3) 

Note that the assumption is made that the SO students taught by method A are 
a representative sample of the population of fourth-graders who might be taught by 
method A, and the SO students taught by method B are a representative sample of the 
population who might be taught by method B. The investigator hopes to use the data 
from the experiment to infer what would be expected when other fourth-graders are 
taught by method A or B. 

In interpreting the observed difference between the groups, the investigator must 
choose between the chance explanation (i.e., the null hypothesis) and the explanation 
that states there is a relationship between variables (i.e., the alternative or research 
hypothesis )-and must do so without knowing the ultimate truth concerning the pop
ulations of interest. This choice is based on incomplete information and is, therefore, 
subject to possible error. 
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Type I error The error that 
occurs when a researcher 

rejects a null hypothesis 
that is in fact true. 

Type II error The error that 
occurs when a researcher fails 

to reject a null hypothesis 
that is in fact false. 

Table 8.2 Schematic Representation of Type I and Type II Error 
Real Situation in the Population 

Investigator's Decision 
after Making Test of 
Significance 

Rejects H
0 

Retains H
0 

8-2b Type I and Type II Errors 

H
0 

is true 

Type I error 

Correct 

H
0 

is false 

Correct 

Type II error 

The investigator will either fail to reject or reject the null hypothesis. Either decision 
may be correct or wrong. If the null hypothesis is "true," the investigator is correct in 
failing to reject it and in error in rejecting it. The rejection of a true null hypothesis is 
labeled a Type I error. If the null hypothesis is false, the investigator is in error in failing 
to reject it and correct in rejecting it. The retention of a false null hypothesis is labeled 
a Type II error. The four possible states of affairs are summarized in Table 8.2. 

Let us consider some possible consequences of the two types of errors using the ex
ample we have been following. 

Type I Error 
A Type I error, symbolized by a Greek lowercase letter alpha (a), is a "false alarm"-the in
vestigator thinks he or she has something when there is nothing. For example, the investi
gator rejects the null hypothesis and declares that there is a relationship between teaching 
method and mastery of the numerical concepts and therefore recommends method B as 
the better method. Schools discard textbooks and other materials based on method A and 
purchase materials based on method B. In-service training is instituted to train teachers 
to teach by method B. After much expenditure of time and money, the schools do not 
observe an increase in mastery of the numerical concepts. Subsequent experiments do not 
produce the results observed in the original investigation. Although the ultimate truth or 
falsity of the null hypothesis is still unknown, the evidence supporting it is overwhelming. 

Type II Error 
A Type II error, symbolized by a lowercase Greek letter beta (f3), is a "miss"-the inves
tigator concludes there is nothing when there really is something. In the example, the 
investigator concludes that the difference between the two groups may easily be attrib
uted to chance and that the null hypothesis may well be true. Thus, she fails to reject the 
null hypothesis and declares that there is insufficient evidence for concluding that one 
method is better than the other. Subsequent investigators conclude that method B is 
better than method A, and schools that change from method A to method B report im
pressive gains in student mastery. Although the ultimate truth still remains unknown, 
a mountain of evidence supports the research hypothesis. 

Comparison of Type I and Type II Errors 
Type I errors typically lead to changes that are unwarranted. Type II errors typically lead 
to maintenance of the status quo when a change is warranted. The consequences of a 
Type I error are generally considered more serious than the consequences of a Type II 
error, although there are certainly exceptions. 

8-2c Level of Statistical Significance 
Recall that all scientific conclusions are statements that have a high probability of be
ing correct rather than statements of absolute truth. How high must the probability be 
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level of statistical 
significance The largest 

probability of error 
acceptable for rejection 

of the null hypothesis. 
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before an investigator is willing to declare that a relationship between variables exists? 
In other words, how implausible must the null hypothesis be before a researcher re
jects it? The consequences of rejecting a true null hypothesis, a Type I error, vary with 
the situation. Therefore, investigators usually weigh the relative consequences of Type 
I and Type II errors and decide, before conducting their experiments (i.e., a priori), 
how strong the evidence must be before they would reject the null hypothesis. This 
predetermined level at which a null hypothesis would be rejected is called the level of 

statistical significance. The probability of a Type I error is directly under the control 
of the researcher, who sets the level of statistical significance, a priori, according to the 
type of error he or she wishes to guard against. 

If the consequences of a Type I error would be very serious, but a Type II error would 
be of little consequence, the investigator might decide to risk the possibility of a Type I er
ror only if the estimated probability of the observed relationship's being caused by mere 
luck is 1 chance in 1,000 or less. This is called "testing the hypothesis at the 0.001level of 
statistical significance," which is considered to be a quite conservative level. In this case, 
the investigator is being very careful not to declare that a relationship exists when there 
is no relationship. However, this decision means accepting a high probability of a Type II 
error, declaring there is no relationship when, in fact, a relationship does exist. 

Typically, investigators decide to declare that a relationship exists if the probability 
of the observed relationship's being caused by mere luck is 5 chances in 100 or less. This 
is called "testing the hypothesis at the 0.05 level of statistical significance." Here, the 
investigator is taking substantial precaution against a Type I error. 

The level of statistical significance is the probability of a Type I error that an investigator is 
willing to risk in rejecting a null hypothesis. It is symbolized by the lowercase Greek alpha 
(a). If an investigator sets the level of statistical significance at 0.01, a priori, it means that 
the null hypothesis will be rejected i£ under the assumption that chance alone is responsi
ble, the obtained probability is equal to or less than 1 time in 100. The investigator is say
ing that he or she is willing to limit the probability of rejecting the null hypothesis when 
it is true (Type I error) to 1 in 100. If the level of statistical significance is set at 0.001, the 
probability of making a Type I error is 1 in 1,000 or less. The most commonly used levels 
of statistical significance in the behavioral sciences are the 0.05 and the 0.01 alpha levels. 

Traditionally, investigators determine the level of statistical significance after weighing 
the relative seriousness of Type I and Type II errors but before running the experiment. If 
the data derived from the completed experiment indicate that the probability of the null 
hypothesis being true is equal to or less than the predetermined acceptable probability, the 
investigators reject the null hypothesis and declare the results to be statistically significant. 
If the probability is greater than the predetermined acceptable probability, the results are 
described as not statistically significant-that is, we fail to reject the null hypothesis. 

The familiar meaning of the word significant is "important" or "meaningful"; in 
statistics, it means "less probable to be a function of chance than some predetermined 
probability." Results of investigations can be statistically significant without being in
herently "meaningful" or "important." 

We feel it is unfortunate that the phrase "statistically significant" was chosen to in
dicate when results were less probable to be chance than a previously chosen a. If a 
phrase such as "statistically not chance" had been chosen, people would not think 
"statistically significant" had anything to do with "importance." For additional reading 
pertaining to the issues affiliated with the concept of statistical significance testing, see 
Cohen (1994), Krause (2011), or Nickerson (2000). 

8-2d Directional and Nondirectional Tests 
In testing a null hypothesis, researchers are not usually concerned with the direction 
of the differences. Rather, they are interested in knowing about the possible departure 
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nondirectional test 
(two-tailed test) A statistical 

test that takes into account 
differences in either direction 

(greater or less than) from 
the value specified in the null 
hypothesis; the null hypothe

sis is rejected if the difference 
is large enough in eithertail of 

a sampling distribution 
of the statistic. 

directional test (one-tailed 
test) A statistical test of a 

hypothesis that only states 
that the population parameter 
is greater than or less than the 

value of the parameter speci
fied in the null hypothesis. 

of sample statistics from population parameters. When comparing the effectiveness of 
competing treatments, an investigator usually wants to learn if treatment A is better 
than treatment B or if treatment B is better than treatment A. This kind of test is called 
nondirectional (two-tailed) because the investigator is interested in differences in either 
direction. The investigator states only that there will be a difference. Note in Figure 8.1 
that the region of rejection is equally divided between the two tails of the distribution. 
Thus, if a sample mean is observed that is either sufficiently greater or sufficiently less 
than the hypothesized value, the null hypothesis would be rejected. The direction of the 
difference is not important. 

However, if only one alternative to the null hypothesis is of interest, a directional test 

(one-tailed) is used. For example, an investigator studying the effects of a specific diet 
among obese people would only be interested in assessing the probability that the diet 
reduces weight. Or, if a basketball coach is investigating the effects of a practice regimen 
on the success rate for shooting from the foul line, he or she would only implement the 
regimen if there is reasonable evidence that it increases success. Results indicating that 
the regimen decreases success would lead to the same decision as would a retained null 
hypothesis: forget the regimen. 

If based on experience, previous research, or theory the researcher chooses to state 
the direction of possible differences, then he or she would perform a directional test. A 
directional hypothesis would state either that the parameter is greater than or that the pa
rameter is less than the hypothesized value. Thus, in directional tests the critical region 
is located in only one of the two tails of the distribution. For a 0.05 level of significance, 
this region in a normal curve is the point equal to z = 1.645. You do not, as you would 
in nondirectional tests, divide the 5 percent between the two sides of the curve. Rather, 
you place the whole 5 percent of chance error on one side of the curve. This means 
that we would fail to reject the null hypothesis unless the observed difference is in the 

2.5% 95% 2.5% 

z = -1.96 z= +1.96 

A. Curve showing the critical region for a nondirectional test (two-tailed test) 

95% 5% 

z= +1 .645 

B. Curve showing the critical region for a directional test (one-tailed test) 

Figure 8.1 Curves Showing the Critical Regions of Directional and Nondirectional Tests 
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effect size A numerical index 
that indicates the magnitude of 

a statistically significant effect 
or of a relationship. In a rela
tionship study, it refers to the 

strength of the relationship. 
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hypothesized direction. It is obvious that for rejecting a null hypothesis at a given level, 
a directional test requires a smaller z value than a nondirectional test (compare z = 

1.645 with z = 1.96, the z value required for a two-tailed test). Therefore, a directional 
test makes it easier to reject the null hypothesis and, thus, increases the probability that 
the null hypothesis will be rejected if the difference is in the hypothesized direction. 

In statistical terminology, a nondirectional test is often referred to as a two-tailed test 
and a directional test is referred to as a one-tailed test. The decision to use either a one
tailed test or a two-tailed test should be made early in the study, a priori, before any 
statistical tests are performed and hopefully based on previous literature. 

8-2e Determining the Appropriate Sample Size 
Now that we have considered Type I and Type II errors and level of statistical signifi
cance, let us return to the question of the size of the sample needed in a research study. 
A scientific method of determining the necessary sample size is to specify a meaningful 
effect size(~ or d) and then determine the sample size needed to reach a desired prob
ability of rejecting the null hypothesis at a given level of statistical significance. Recall 
that effect size is the difference between experimental and control groups divided by 
the standard deviation of the control group ( ~) or the difference between two groups 
divided by the estimated population standard deviation (d) (see Muehsler, Walker, & 
Smith, 2014; Walker, 2015). 

To illustrate, let us return to the college admissions officer who wonders if her pop
ulation of applicants is above average. To determine the number of subjects needed to 
test her hypothesis, she first specifies, a priori and possibly based in the literature, what 
effect size would be meaningful. She decides that an effect size of 0.33 (one-third of a 
standard deviation) or more would be meaningful, but an effect size of less than 0.33 
would not be meaningful. 

The specification of a meaningful effect size should be supported by the scholarly 
literature from a particular field. That is, professionals in their fields are usually able 
to specify an effect size that serves as a reasonable dividing line between meaningful 
and trivial differences. Cohen's (1988) labels for effect sizes (see Chapter 7) are useful 
guides for this purpose. In this example, an effect size of 0.33 on the verbal subtest of 
the College Board examination might be considered a reasonable dividing line. It is 
stating that a mean score of 533 or greater [500 + (0.33)(100)] on the verbal subtest 
of the College Board examination is enough to matter, whereas a smaller effect size has 
little or no practical importance. Consulting the normal curve table (Appendix C), we 
see that a z score of 0.33 has 62.93 percent below it. Therefore, the admissions officer is 
stating that if approximately 63 percent of the general population have scores less than 
the average for her population of applicants, the difference is considered meaningful, 
whereas less difference would not be considered meaningful. 

Next, the admissions officer determines her level of statistical significance, desig
nated as a, and her desired probability of rejecting the false null hypothesis ( 1 - {3). 
Let us say that she decides she wants a moderate 90 percent chance of rejecting the null 
hypothesis with a one-tailed 0.05o.. Now she has all the ingredients to determine the 
needed sample size, as shown by the following formula: 

where 
N = number needed in the sample 
~ = specified effect size 
za = z score for the level of significance 
z

13 
= z score for the desired probability of rejecting the null hypothesis ( 1 - {3) 

(8.4) 
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188 PART TWO QUANTITATIVE RESEARCH 

In Appendix D, you find that the z score for a one-tailed 0.05a is 1.645. The z score 
for a one-tailed probability of 90 percent (i.e., the desired probability of rejecting the 
null hypothesis) is 1.28. Substituting these z values and the specified ~ yields the 
following: 

1 2 
(1.645 + 1.28)2 

0.33 

= (3)2(2.925)2 

= (9.18)(8.56) 

= 78.58 

With a random sample of approximately 78 subjects from her population of appli
cants, the admissions officer has a 90 percent chance of rejecting the null hypothesis at 
the one-tailed 0.05 level if the true effect size in her population is 0.33 or greater. 

Note that as effect size decreases, the number needed increases. If the investigator 
had wanted an effect size of 0.10 to have a 90 percent probability of rejecting the null 
hypothesis at the one-tailed 0.05 level, she would need 856 subjects in her sample. 
Note also that as (1 - 13), the desired probability of rejecting the null hypothesis be
comes larger, and as a becomes smaller (more demanding), the number of subjects 
needed becomes larger. 

Determining the number needed in a sample is really a function of how precise 
you want to be-that is, how large or small of an effect size you want to be statistically 
significant, how much chance of Type I error you are willing to live with, and how 
much probability of rejecting a false null hypothesis you want. Initially, these may be 
judgment calls, but they can be made on a more rational basis via connection to the 
literature. We would defend the specifications of~ = 0.33, a = 0.05, and (1 - 13) = 

0.90 in the example as reasonable. Therefore, we consider a sample size of 78 sufficient 
in this case. In our college admissions officer example, a one-sample test of a hypothe
sized mean is easy to describe, but it is a seldom used statistical test. Each statistical test 
has its own formula for determining needed sample size. 

Cohen's 1988 book is the standard reference for determining the minimum sample 
size for the different statistical tests. Once you have determined which statistical test to 
use, consult Cohen's book to determine the minimum sample size you will need. You 
may also find Table 2 in Olejnik's 1984 article useful for finding minimum sample 
size in various situations. Additionally, Walker (2006, 2009) has added to this overall 
discussion by providing heuristic examples of another dimension to consider when 
examining statistically significant results, and their accompanying effect sizes, via a stu
dy's replicability possibilities. Known as the statistically significant exact replication 
method (SSER), it is intended for tests such as the independent t-test, analysis of vari
ance, and chi square, which are discussed later in this chapter. 

In summary, four elements determine the minimum sample size needed: ( 1) the 
statistical test to be used, (2) the acceptable probability of a Type I error, (3) the effect 
size separating meaningful from trivial effect size (e.g.,~), and (4) the desired prob
ability ( 1 - 13) of rejecting the null hypothesis if the specified population parameter 
is true. 

In Chapter 12, we show the calculations required to determine needed sample size 
for a specified Pearson r. In Chapter 13, we show sample size calculations needed for 
specified proportions. 
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CHAPTER 8 SAMPLING AND INFER ENTIAL STATISTICS 189 

8-2f Power 

power formula Indicate the 
sample size needed to yield 

the desired power to reject the 
null hypothesis for a specified 

effect size and alpha level. 

Power is the ability to reject a null hypothesis when it is false. Formula 8.4 is an exam
ple of a power formula. It indicates the number of subjects needed to give the investi
gator the desired power to reject the null hypothesis for specified effect size and level 
of statistical significance, all of which should be determined a priori. Many statis
tics books describe calculations for determining numbers needed when effect size 
is defined in terms of proportion, correlation, or other statistics. Cohen's Statistical 
Power Analysis (1988) provides extensive information on these procedures. As a form 
of a priori statistical power analysis, the online program G *Power (Paul, Erdfelder, 
Buchner, & Lang, 2009; Paul, Erdfelder, Lang, & Buchner, 2007) can be employed to 
determine the minimum sample size required in a study based on a particular statis
tical test in use. 

-

THINK ABOUT IT 8.1 
1 

Complete each line with either (a) goes up, (b) goes down, or (c) stays the same. 

I. As you choose to put (a) up from 0.01 to 0.05, 
1. Probability of Type I error ____ _ 
2. Probability of Type II error ____ _ 
3. Power _____ _ 

II. As you increase the number in the samples, 
1. Probability of Type I error ____ _ 
2. Probability of Type II error ____ _ 
3. Power _____ _ 

III. As the true difference between means goes up from 3 to 7, 
1. Probability of Type I error ____ _ 
2. Probability of Type II error ____ _ 
3. Power _____ _ 

IV. As effect size increases, 
1. Probability of Type I error ____ _ 
2. Probability of Type II error ____ _ 
3. Power _____ _ 

V. As the heterogeneity (variance) within the samples increases, 
1. Probability of Type I error ____ _ 
2. Probability of Type II error _ ___ _ 
3. Power _____ _ 

VI. If you do a one-tailed test instead of a two-tailed test, and if you correctly predicted 
the direction of the difference, 
1. Probability of Type I error ____ _ 
2. Probability of Type II error ____ _ 
3. Power 

Answers 

I. 1. a 2. b 3. a 
II. 1. c 2. b 3. a 

III. 1. c 2. b 3. a 
IV. 1. c 2. b 3. a 
V. 1. c 2. a 3. b 

IV. 1. c 2. b 3. a 
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190 PART TWO QUANTITATIVE RESEARCH 

8-3 The General Strategy of Statistical Tests 

error term The average value 
expected through 

chance alone. 

ttest A statistical proce
dure for testing hypotheses 

concerning the difference be
tween two means; also used 

for other purposes. 

A statistical test compares what is observed (a statistic) with what we would expect to 
observe through chance alone. What we would expect through chance alone is called 
the error term. A ratio is formed: 

observation statistic 
chance expectation error term 

When the observed statistic is equal to or less than the average value expected 
through chance alone (the error term), the most plausible explanation for the statistic 
is that it was due to chance alone. If the statistic is greater than the error term, then the 
chance explanation becomes less and less plausible as this ratio becomes greater and 
greater than 1. 

8-3a The t Test for Independent Samples 
In our math concepts example, the relevant statistic is the difference between the mean 

- -

of the group taught by method Band the group taught by method A (XB - XA). Through 
deductive logic, statisticians have determined the average difference between the means 
of two randomly assigned groups that would be expected through chance alone. This 
expected value (the error term) is derived from the variance within each of the two 
groups and the number of subjects in each of the two groups. It is called the standard 
error of the difference between two independent means ( s- _ -). Its definition formula is 

X I X2 

where 
(s- - ) =standard error of the difference between two means 

XI- X2 

n
1 

= number of cases in group 1 

n
2 

= number of cases in group 2 
~~ = sum of the squared deviation scores in group 1 

~~ = sum of the squared deviation scores in group 2 

(8.5) 

The standard error of the difference between two means is sometimes referred to as 
the "error term for the independent t test." 

The t test for independent samples is a straightforward ratio that divides the ob
served difference between the means by the difference expected through chance alone. 
In formula form, 

xl -x2 
t= --

S- -
x,- x, 

(8.6) 

If this t ratio is equal to 1. 00 or less, the observed difference between means is very 
probably due to chance alone. Recall that the investigator doing the math concepts 
teaching study comparing a randomly assigned group that did method A with a ran
domly assigned group that did method B set his or her a at 0. OS. Suppose they found 
that the group 1 mean was 2.05 higher than the group 2 mean and the error term was 
2.85. The observed/chance expectation ratio is 0. 72. The observed difference is less 
than the difference expected by chance. Therefore, they would fail to reject the null hy
pothesis. There is not sufficient evidence to draw a tentative conclusion. 

A physical education teacher conducted an experiment to determine if archery stu
dents perform better if they receive frequent feedback concerning their performance or 
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CHAPTER 8 SAMPLING AND INFERENTIAL STATISTICS 191 

Table 8.3 Computing the t Value for Two Independent Means 
Group 1 Group 2 

Frequent Feedback Infrequent Feedback 

x1 ~ x2 x; 
18 324 15 225 

17 289 13 169 

16 256 12 144 

16 256 12 144 

16 256 11 121 

15 225 11 121 

15 225 10 100 

15 225 10 100 

14 196 10 100 

14 196 10 100 

13 169 9 81 

12 144 8 64 

11 121 7 49 

10 100 6 36 

8 64 6 36 

~x1 210 ~X2 = 3 046 
1 ' 

~x2 150 ~X2 = 1 590 
2 ' 

n1 15 n2 15 

do better with infrequent feedback. The teacher randomly divided their class into two 
groups of 15 and flipped a coin to determine which group received frequent feedback 
and which group received infrequent feedback. They set the a at 0.05 for a two-tailed 
test. At the end of the study, the teacher administered a measure of archery perfor
mance. The results are shown in Table 8.3. 

The computation formula for the independent t test is 

Inserting the numbers from Table 8.3 into this formula gives us 

x1 -x2 
t = -;:::::=========================================================== 

(~X )2 (LX )2 
~- 1+~~- 2 

1 n 2 n 
1 2 

n, + n
2

- 2 

210 150 

15 15 

(210)2 (150) 2 

3 046 - + 1 590 - ---
1 15 I 15 

15 + 15- 2 

1 1 - + -
15 15 
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192 PART TWO QUANTITATIVE RESEARCH 

degrees of freedom (df) The 
number of observations free 

to vary around a constant 
parameter. Each inferen

tial statistic has a defined 
procedure for calculating its 

degrees of freedom, which 
are used to determine the 

appropriate critical values in 
statistical tables for deter

mining the probabilities of 
observed statistics. 

= 4.14 

14- 10 

44,100 22,500 
3,046 - 15 + 1,590 - 15 

28 

4 

(3,046 - 2,940) + (1,590 - 1,500) 

28 

4 4 

(0.1334) 
V(7)(0.1334) 

(0.0667 + 0.0667) 

(0.1334) 

4 4 

Vo.9338 0.966 

Here we have an observed difference that is 4.14 times as large as the average differ
ence expected by chance. Is it large enough to reject the null hypothesis? To answer this 
question, we must consider the t curves and degrees of freedom. 

8-3b The t Distributions 
For generations, researchers used the normal curve to assess the probability of an ob
servation/chance expectation ratio. Consulting Appendix C, we find that a ratio of 4.0 
has only 3 chances in 100,000 of occurring by chance. 

In the 18th century, a quality control officer for Guinness brewery who used the 
pseudonym "Student" showed that the normal curve was appropriate for assessing ob
servation/chance expectation ratios only when the population standard deviation for
mula, a=~' was known. In most research, the population standard deviation 
is not known and must be estimated by s = V~r/(N- 1). When sis used instead of 
a, each statistical test has its unique probability distribution based on the number of 
subjects and the number of population estimates used-its degrees of freedom. 

8-3c Degrees of Freedom 
Degrees of freedom (df) is the number of observations free to vary around a constant 
parameter. To illustrate the general concept of degrees of freedom, suppose a teacher asks 
a student to name any five numbers that come into his or her mind. The student would 
be free to name any five numbers he or she chooses, so we would say that the student 
has 5 degrees of freedom. Now suppose that the teacher tells the student to name five 
numbers but to make sure that the mean of these five numbers is 20. The student now is 
free to name any numbers for the first four, but for the last number he or she must name 
the number that will make the total for the five numbers 100 in order to arrive at a mean 
of 20. If the student names, as the first four numbers, 10, 16, 20, and 35, then the fifth 
number must be 19. The student has five numbers to name and one restriction, so his or 
her degrees of freedom are 5 - 1 = 4. We can show this as a formula: 

df= n- 1 

=5-l 

=4 

(8.8) 

Now suppose the teacher asks the student to name seven numbers in such a way that 
the first three have a mean of 10 and all seven have a mean of 12. Here, we have seven 
numbers and two restrictions, so 
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t curves The theoretical dis
tribution used in conjunction 
with the ttest that compares 

two means to see if they 
are statistically significantly 

different. 
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df = n - 2 = 7 - 2 = 5 

When the unknown population standard deviation is estimated from the sample 
standard deviation, s = V~xlf(N- 1 ), 1 degree of freedom is lost. The 1 degree of 
freedom is lost because the sample statistic (s) is derived from the deviations about the 
sample mean that must always sum to 0. Thus, all but one of the deviations is free to 
vary, ordf= N- 1. 

The concept of degrees of freedom is involved in most of the procedures in inferential 
statistics. An appropriate method of computing the degrees of freedom is associated with 
each procedure. Often, the number of degrees of freedom on which a sample statistic is 
based depends on the sample size (N) and the number of sample statistics used in its cal
culation. In the archery example, the error term was calculated using the deviation of the 
frequent feedback scores around the frequent feedback mean and the deviation of the in
dividual infrequent feedback scores around the infrequent feedback mean. The degrees of 
freedom for the t test for independent means are n

1 
+ n

2 
- 2. In our example, df = 15 + 

15 - 2 = 28. Each degree of freedom has its own probability distribution, its t curve. As 
the degrees of freedom increase, the t distribution becomes more like the normal curve. 
The most frequently needed areas of the t curves are to be found in Appendix D. The 
t curve does not approach the baseline as rapidly as does the normal curve. Some of the 
t curves are shown in Figure 8.2 along with the normal curve, the solid line labeled 
df = oo. The t curves are labeled according to their degrees of freedom. 

Now we can use Appendix D to determine the significance of the results. The first 
column in this table is labeled df (degrees of freedom). For the archery example, con
sult the row for df = 28. The remaining columns show the t values associated with 
certain probabilities for directional and nondirectional tests. Because the independent 
variable in this example could affect archery performance in either a positive or a neg
ative direction, we need to perform a nondirectional test. In the row for df = 28, we 
find 1. 701 in the column labeled 0.10 for a nondirectional test, which tells us that with 
a true null hypothesis and df = 28, a t ratio of 1. 701 or more or 1. 701 or less will occur 
by chance 1 time in 10. The number 2.048 in the column labeled 0.05 indicates that 
under a true null hypothesis and df = 28, a t ratio of 2.048 or more will occur by chance 
5 percent of the time. 

The observed ratio of 4.14 is greater than 2.048, which means that the difference 
between the groups is greater than the value required to reject the null hypothesis at 

>. 
() 
c 

0.5 

0.4 

~ 0.3 
o
Q) 
...... 

'+-

Q) 
> 1o 0.2 
Q) 

a: 

0.1 

-4 -3 -2 -1 0 +1 +2 +3 +4 

-- df= 00 ----- df = 25 ---- df= 9 df= 1 

Figure 8.2 t Curves for Various Degrees of Freedom 
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194 PART TWO QUANTITATIVE RESEARCH 

the 0.05 level of statistical significance. The estimated probability of the null hypothesis 
being true is less than 5 percent (p < 0.05). Thus, we would reject the null hypothesis. 
Although we do not know for certain that the variables frequent feedback versus infre
quent feedback and archery performance are related, the evidence is concrete enough 
according to our previously set criteria to enable us to conclude that the observed rela
tionship is probably not just a chance occurrence. 

If the observed t ratio had been less than 2.048, we would have concluded that the 
evidence was not good enough to lead us to declare that a relationship exists between 
the variables. In other words, we would have failed to reject the null hypothesis. 

Notice that as we proceed from left to right in the t table, we find the t values re
quired for rejecting the null hypothesis at increasingly rigorous levels of significance. For 
df = 28, a value of 2. 7 63 or greater would lead to the rejection of a null hypothesis at the 
0.01 level. A value of 3.67 4 or greater would lead to the rejection of the null hypothesis 
at the 0.001 level. If the ratio of observed difference (numerator) divided by error term 
(denominator) equals or exceeds the value indicated in Appendix D, you can reject the 
null hypothesis at the indicated level of statistical significance. If you want to report an 
effect size, first calculate Cohen's d and then multiply it by the square root of the sample 
size. With this approach, it is easy to see the relationship of effect size and number, on 
the one hand, and statistical significance on the other hand. The larger the effect size, 
the larger the t and the more probable that the results are statistically significant. 

With two independent samples, when the dependent variable is ranked data, the 
Mann-Whitney test serves the same purpose as the t test for independent samples. For 
example, if archery proficiency had been assessed by having a judge rank the 30 subjects 
from 1st to 30th, the Mann-Whitney test (i.e., a nonparametric test) would be used to 
test the hypothesis. 

Recall that much data that appear to be interval, such as grade-point averages, actu
ally do not meet the requirement of equal intervals between scores. This would proba
bly be the case if a judge rated archery performance on a scale of 1 to 10. In such a case, 
it would be advisable to convert the 1 to 10 scores to ranks and do a Mann-Whitney 
test. Siegel and Castellan's (1988) and Conover's (1999) books are excellent resources 
on statistical tests for ordinal and nominal data, including the Mann-Whitney test and 
other non parametric techniques. 

8-3d The t Test for Dependent Samples 
So far, our discussion has centered on comparing the means obtained from two inde
pendent samples. In an independent sample, each member is chosen randomly from 
the population, and the composition of one group has no bearing on the composition 
of the other group. Sometimes, however, investigators may wish to match the sub
jects of their two groups on some qualities that are important to the purpose of their 
research, or they may wish to compare the means obtained from the same subjects 
under two different experimental conditions. In such cases, the groups are no longer 
independent, inasmuch as the composition of one group is related to the composition 
of the other group. You would expect the dependent variable scores to be correlated. 
Therefore, the t test for dependent samples must be used. This test is also known as the 
correlated, matched, or paired t test. The measure to be analyzed by the dependent t test 
is the mean difference between the paired scores. Pre- and posttest scores of the same 
individuals are an example of paired scores. 

Let us consider an example. Suppose you wish to know whether taking a research 
course affects students' attitudes toward research. To investigate this, you select a re
search class and obtain attitude measures toward research from the students on the first 
and last days of class. Let us suppose that you have collected such data and the results 
are as presented in Table 8.4. 
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Table 8.4 Before and After Attitude Scores of 15 Students in an Introduction to 
Research Class 

(1) (2) (3) (4) (5) 

Subject Number Pretest Posttest D 02 

1 10 12 +2 +4 

2 9 13 +4 +16 

3 8 12 +4 +16 

4 11 9 - 2 +4 

5 10 8 - 2 +4 

6 7 9 +2 +4 

7 10 12 +2 +4 

8 9 11 +2 +4 

9 8 10 +2 +4 

10 6 10 +4 +16 

11 10 12 +2 +4 

12 7 13 +6 +36 

13 10 6 - 4 +16 

14 9 13 +4 +16 

15 10 14 +4 +16 
20 = +30 202 = +164 

Columns 2 and 3 ofTable 8.4 show the scores of each student in the first and second 
measures. Column 4 presents the difference between the first and second scores of each 
student. The sum of these differences amounts to + 30. The mean of the differences, 2, 
is found by dividing +30 (~D) by the number of paired observations, or 15. Column 5 

shows the squares of the differences. 
The standard deviation of the difference scores, sD, is 

In the example, this is 

s = 
D 

s = 
D N-1 

(~DF 
~D2- ---

n 
N-1 

164- 60 

14 

104 

14 

= v'7.4286 

= 2.7255 

(30)2 
164- _ 1_5_ 

15- 1 

(8.9) 

Effect size, the mean difference divided by the standard deviation d = DfsD, is 
2/2.7255 = 0. 7338. Because there is only one sample standard deviation, d and d are 
equal. By Cohen's (1988) definition, this is nearer a "large" (0.80) than a "moderate" 
( 0. 50) effect size. 
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Pearson r A correlational test 
statistic that determines the 

magnitude and direction of a 
linear relationship between 

two quantitative variables 
measured on an interval 

or a ratio scale. 

To determine the probability that the effect size is a function of chance, first calculate 
a t ratio by multiplying effect size by the square root of the number of pairs: 

t = 6:VN 

In this example, the t ratio is 

t = ~VN = o.7338Vi5 = (0.7338)(3.87) = 2.84 

The t ratio tells you that the observed difference is 2.84 times as great as the differ
ence that would be expected under a true null hypothesis. Now consult the table of 
t values (see Appendix D) to determine the statistical significance of the observed ratio. 
A more commonly used formula for the dependent t test is 

D 
t = -;========== 

(~D)2 
~D2- --

N 

N(N- 1) 

where 
t = t ratio 

D = average difference 
~D2 =different scores squared, then summed 

(~D )2 = difference scores summed, then squared 
N = number of pairs 

(8.10) 

The number of degrees of freedom for the dependent t test equals N - 1, with N 
being the number of pairs of observations. In the example, you have N - 1 = 15 - 1 = 
14 degrees of freedom. In the table oftvalues, you find that with 14 degrees of freedom 
a t value of 2.145 is needed for the t to be statistically significant at the 0.05 level, and a 
t value of 2.977 is needed for statistical significance at the 0.01 level when a nondirec
tional test is performed. The obtained value of 2.84 exceeds the given value for the 0.05 
level but does not reach the given value at the 0.01level. This means that the difference 
between the two means is statistically significant at the 0.05 level but not at the 0.01 
level. If we had set our level of statistical significance at 0.05, we could conclude that 
the students' attitude toward research had changed. 

When the dependent variable is rank data, the Wilcoxon paired sample test serves 
the same purpose as the dependent t test. This test can also be found in Siegel and 
Castellan (1988) and Conover (1999). 

8-3e The t Test for Pearson r Correlation Coefficients 
Another important use for the t test is in testing hypotheses concerning a population 
correlation rho (p). The most common null hypothesis in such cases is that the popula
tion correlation is zero and that the correlation observed in the sample (r) is a function 
of chance. For example, an investigator might draw a sample of 27 college freshmen, 
administer to them vocabulary and spatial orientation tests, and find a Pearson r of 0.20 
between the two measures. The next step is to decide whether this observed correlation 
coefficient could be a result of chance in a population where the true correlation in the 
population (p) is zero. To test the hypothesis that the population correlation is zero, you 
do not have to calculate a t test. These calculations have been done for various sample 
sizes and sample correlations and are shown in Appendix E (critical values of Pearson's r). 

Whereas with the dependent t test the degrees of freedom are the number of paired 
observations minus 1, it has been shown mathematically that with the Pearson r, the 
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analysis of variance 
(ANOVA) An inferential statis
tical test used for experimen

tal designs with more than 
one independent variable or 

more than two levels of an 
independent variable. 

Fratio A ratio used with an 
ANOVA that is comprised of 

the between-groups mean 
square/the within-groups 

mean square. 
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degrees of freedom are the number of paired observations minus 2. A statistically sig
nificant r is equal to or larger than the tabled value with N - 2 degrees of freedom, 
where N is the number of pairs of scores. Appendix E indicates that with df = 25 (the 
number in the sample minus 2), when a two-tailed test is performed, an observed 
Pearson r above +0.3809 or less than -0.3809 is required to reject the null hypothesis 
at the two-tailed 0.05 level. Thus, the correlation of 0.20 obtained in the study involv
ing college freshmen is not statistically significant at the 0.05 level. 

With a reasonably large number of cases, a coefficient of correlation may be relatively 
low in value and yet be statistically significant (although not necessarily important). As
sume that a study with a sample of 292 sixth-graders found a correlation of +0.25, a 
correlation statistically significant at the 0.01 level, between the students' response on a 
questionnaire measuring students' satisfaction with school and their teachers' prediction 
of how these students would respond to the questionnaire. The statistically significant 
findings indicate that in the population represented by the sample, the correlation is not 
expected to be 0. However, recall that the coefficient of determination (r2

) indicates the 
extent of relationship between variables. Only 0.252, or 6.25 percent, of the variance of 
teachers' predictions is in common with the students' actual responses. Although teach
ers can predict student satisfaction at greater than chance level, the teachers' predictions 
of satisfaction have only a weak relationship with actual student satisfaction. Statistical 
significance does not necessarily equate to importance (a research effect) in this instance. 

The t test can also be used to test hypotheses about population correlations other 
than 0 and to test the hypothesis that the correlations observed in two samples could 
have arisen from the same population. Because this is an introductory text, we have 
chosen not to include such tests here. A useful description of these tests may be found 
in Glass and Hopkins (1996). 

8-3f Analysis of Variance 
Simple or one-way analysis of variance (ANOVA} is a statistical procedure used to an
alyze the data from a study with more than two groups. The null hypothesis is that 
there is no difference among the group means. It is called one-way ANOVA because 
there is only one independent variable (factor) and one dependent variable. In analysis 
of variance, as in the t test, a ratio comparing observed differences to the error term is 
used to test hypotheses about differences among groups. This ratio, the Fratio, employs 
the variance ( cr2

) of group means as a measure of observed differences among groups. 
Because the AN OVA test can be used with more than two groups, it is a more versatile 
technique than the t test. A t test can be used only to test a difference between two 
means. AN OVA can test the difference between two or more means. 

The general rationale of the AN OVA test is that the total variance of all subjects in 
an experiment can be subdivided into two sources: variance between groups and vari
ance within groups. Variance between groups is incorporated into the numerator in the 
F ratio. Variance within groups is incorporated into the error term or the denominator, 
as it is in the t test. As variance between groups increases, the F ratio increases. As vari
ance within groups increases, the F ratio decreases. The number of subjects influences 
the F ratio: The larger the number, the larger the numerator. When the numerator and 
denominator are equal, the differences between group means are no greater than would 
be expected by chance alone. If the numerator is greater than the denominator, consult 
the table ofF values (Appendix F) to determine whether the ratio is great enough to let 
you reject the null hypothesis at the predetermined level. 

Computing the F Ratio (Simple Analysis of Variance) 
Suppose you have the three experimental conditions of high stress, moderate stress, 
and no stress, and you wish to compare performance on a simple problem-solving task 
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Table 8.5 Measures Obtained in Three Random Samples after Performance of a Task 
under Conditions of High Stress, Moderate Stress, and No Stress 

Group 1 Group 2 Group 3 

High Stress Moderate Stress No Stress 

x1 ~ x2 x; x3 x; 
19 361 22 484 15 225 

18 324 20 400 14 196 

17 289 19 361 14 196 

16 256 18 324 13 169 

15 225 17 289 13 169 

15 225 16 256 12 144 

14 196 16 256 12 144 

13 169 15 225 11 121 

12 144 14 196 11 121 

11 121 12 144 10 100 

~X1 = 150 ~~ = 2,310 ~X2 = 169 ~x; = 2,935 ~X3 = 125 ~x; = 1,585 

X1 =15.0 X2 = 16.9 X
3 

= 12.5 X= 14.8 

~xt = 444 ~~ = 6,830 

of three groups of individuals randomly assigned to these three conditions. Assume 
that the data presented in Table 8.5 summarize your observations of the performance 
of these three groups and that you are now going to test the null hypothesis that there 
is no difference among these three groups at the 0.01 level. 

The means can be seen to differ from one another and from the overall mean for 
all 30 subjects (the grand mean or overall mean). Are the differences among these 
means great enough to be statistically significant, or is it probable that they occurred 
by chance? To answer this, one can compute the F ratio by following the required 
steps. 

The first step is to find the sum of the squared deviation of each of the individual 
scores from the grand mean. This index is called the "total sum of squares II and reflects 
all treatment effects plus sampling error. It is expressed by the following formula: 

~(X)2 
SS = ~X2 - t 

t t N 

where 
sst = sum of squares total 

~(X1)2 =each score squared, then summed 
~x; = all scores summed first, then this sum squared 

N = number of scores 

(Note that SS is the same as ~X2, which you first encountered in Chapter 7.) 
In this example, this value is 

~(X )2 (444)2 

ss = ~X2 - t = 6 830 - = 25 8. 8 
t t N I 30 

(8.11) 

Next, find the part of the total sum of squares that is due to the deviations of the 
group means from the grand mean. This index is called the "sum of the squares be
tween groups. II This index is found by applying the formula 
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SS = ~X2 

b b (8.12) 

In our example, this value is 

(150)2 (169)2 (125)2 (444)2 
= + +---

10 10 10 30 

= 97.4 

Then, you find the part of the total sum of squares that is caused by the deviations of 
each individual score from its own group mean. This index, called the" sum of the squares 
within groups," is found by applying the raw score formula for the sum of squared devi
ations to each group and then summing across groups (SSw= SS

1 
+ SS

2 
+ · · · ). 

The computation formula is 

+ ... 

In the example, this value is 

ss = 
(~X )2 (~ )2 

+ ~x2 - 2 + ~x2 - 3 
2 n 3 n w 

(150)2 

2,310----
10 

= 161.4 

2 3 

(169)2 

+ 2,935 - 10 
(125)2 

+ 1,585- 10 

(8.13) 

A shortcut to finding the sum of the squares within groups is to subtract the sum of 
squares between groups from the total sum of the squares, expressed as follows: 

(8.14) 

In the example, 

ssw= sst + ssb = 258.8 - 97.4 = 161.4 

The sum of squares between groups is a systematic variation, possibly due to effects 
of treatment. The sum of squares within groups is associated with spread within groups 
(i.e., error variance). If the treatment had an effect, the between-group variability will 
be larger than the within-group variability. 

An approach to conceptualizing analysis of variance is to view SSt as reflecting what 
you observe, SSb (sum of squares between) as reflecting what you can explain, and SSw 
(sum of squares within) as what you cannot explain. The next step is to determine if our 
systematic knowledge is enough-greater than what would be expected by chance-to 
reject the null hypothesis. 

8-3g The F Test 
Table 8.6 summarizes the results of the calculations so far together with the results 
of further calculations. Column 1 of the table lists the three sources of variation: be
tween-groups variance, within-groups variance, and total variance. Column 2 contains 
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Table 8.6 Summary of the Analysis of Variance of the Three Groups 
(6) 

(1) (2) (3) (4) (5) 
Level of 

Source of Variance ss df MS F Significance 

Between groups 97.4 2 48.70 8.14 0.01 

Within groups 161.4 27 5.98 

Total 258.8 29 

the sums of squares, which you have already calculated. Column 3 lists the number 
of degrees of freedom associated with each source of variance. The number of degrees 
of freedom for between-groups variance is equal to ( G - 1 ), where G is the number of 
groups. In our example, this value is 3 - 1 = 2. The number of degrees of freedom for 
within-groups variance is [N - G], total number of scores [N] minus the number of 
groups [ G] or 30 - 3 = 2 7. The number of degrees of freedom for total variance equals 
N- 1; in our example, 30 - 1 = 29. This last value could also be obtained by adding 
the between-groups and within-groups degrees of freedom. 

The next step is to calculate the between-groups mean square (MSb) and the with
in-groups mean square (MSw) by dividing the between-groups and within-groups sums 
of squares by their respective degrees of freedom. The resulting mean squares are in
dependent estimates of the parent population variance. It has been shown mathemati
cally that if the null hypothesis is true, the population variance estimates mean square 
between and mean square within will be approximately equal, and the ratio MSb / MSw 
will be approximately 1. As differences among group means increase, the value of MSb 
increases. As the number of subjects increases, the value of MSw decreases. Therefore, as 
the ratio MSb/ MSw (called the F ratio) increases, the probability that group differences 
were a function of chance decreases. In the example, the mean square between groups 
is 97.4/2 = 48.70, and the mean square within groups is 161.4/27 = 5.98. The mean 
square within groups is the error term for your F ratio. By applying the following for
mula, you arrive at the end product of the AN OVA procedure, the F ratio: 

ssb 

F= 
MSb dfb 

(8.15) 
MSW ssw 

dfw 

In your example, this value is 

MSb 48.70 
F= = 8.14 

MSW 5.98 

The MSb is 8.14 times what we would expect through chance alone. 

THINK ABOUT IT 8.2 
1 

Match SSW, ssb, sst, MSb, and MSW to the following phrases: 
1. The numerator in the F ratio _______ _ 
2. All the variation _______ _ 
3. Systematic variation _______ _ 
4. Unexplained variation _______ _ 
5. A population variance estimate based on differences among group means _______ _ 
6. The degrees of freedom is N - G for ______ _ 

Answers 
4. ss 1 

w 
6.SS 

w 
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Ftest A statistical procedure 
used with AN OVA for testing 

hypotheses about differences 
among two or more means, 

and for other purposes. 

Tl2 Eta-square, which is an 
estimate of effect size used in 
analysis of variance that indi
cates the percentage of varia-
tion in the dependent variable 

accounted for by variation in 
the independent variable. 
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Now consult Appendix F to determine whether the F ratio is statistically significant. 
You find the column headed by the between-groups (numerator) degrees of freedom and 
go down this column to the row entry corresponding to the number of within-groups 
(denominator) degrees of freedom. At this point in the column you find two values, one 
in the regular font and one in boldface. If the F ratio is equal to or greater than the value 
in the regular font, it is statistically significant at the 0.05 level. If the obtained F ratio is 
equal to or greater than the value given in boldface, it is statistically significant at the 0.01 
level. In the example with 2 and 27 degrees of freedom, you need an F ratio of 3.35 to 
reject the null hypothesis at the 0.05 level and an F ratio of 5.49 to reject the null hypoth
esis at the 0.01 level. Because the obtained F ratio is greater than both of these values, it 
is statistically significant at the 0.01level, and the null hypothesis is rejected at that level. 

A statistically significant F ratio does not necessarily mean that all groups differ from 
all other groups. An overall statistically significant Ftest indicates that at least one out of 
all possible comparisons between pairs of means or combinations of means will be statis
tically significant. The statistically significant F may be a result of a difference between 
one group and the rest of the groups. For instance, in your problem, it might be that 
group 3 is statistically significantly different from group 1 and group 2, but groups 1 and 
2 are not statistically significantly different from each other. In some cases, it is obvious 
which pairs differ just from looking at the data. However, in most cases, we need further 
statistical tests, called post hoc comparisons, to indicate the means that are statistically 
significantly different from other means. Two of the most widely used post hoc tests are 
Tukey and Scheffe. Many statistics texts describe these tests and their applications. 

If the dependent variable is in the form of ranks, the Kruskal-Wallis one-way analysis 
by ranks test can assess the statistical significance of differences among groups. This test 
may also be found in the Siegel and Castellan (1988) and Conover (1999) texts. 

Effect Size 
The effect size estimate to use in ANOVA is called eta square (112), although there are 
other, related measures that have been employed with this type of AN OVA model such 
as adjusted R2, epsilon square, and omega square (see Walker, 2015). Recall that sum of 
squares ( SS) between groups is a systematic variation, believed to be due to the effects 
of the treatment. If we divide SS between groups by the total sum of squares, we deter
mine the proportion of the total variability of the dependent variable that is accounted 
for by the independent variable (i.e., the treatment or factor). This index is called Tt2 • 

ssb 97.4 
Tt 2 = = 0.38 

sst 258.8 

If we multiply 0.38 by 100, we could say that 38 percent (i.e., a "large" effect size) of 
the variance in the dependent variable is accounted for by the presence of the indepen
dent (factor) variable in the AN OVA model. 

The following is a guideline for interpreting Tt2 (or adjusted R2
): 

Tt2 = 0. 01 is a small effect. 

Tt2 = 0.06 is a medium effect. 

Tt2 = 0. 14 is a large effect. 

8-3h Multifactor Analysis of Variance 
In the complex world we live in, it often is not the case that an independent variable 
has a consistent influence on a dependent variable. Often, X "influences" Yin certain 
circumstances but not in others. For instance, phonics instruction is useful in teaching 
reading with children with normal hearing but virtually worthless with the deaf. The 
independent variable, method of teaching reading, does not have the same effect on 
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factorial design An 
experimental design that 
investigates two or more 

independent variables at the 
same time in order to study 

their effects singly or in inter
action with each other. 

multifactor analysis of 
variance An analysis of vari

ance with more than one 
independent variable. 

main effect The effect that an 
independent variable has on 
the dependent variable in a 

factorial experiment irrespec
tive of the influence of the 

other independent variables. 

interaction effect The effect of 
different combinations of two 

independent variables on a 
dependent variable. 

the dependent variable, reading proficiency, when the variable, normal hearing versus 
deaf, is taken into account. 

In the language of research we say, "Is there an interaction between the independent 
variable method of teaching reading (X

1
) and the independent variable normal hearing 

vs. deaf (X
2

) and the dependent variable reading proficiency (Y)?" 
You may want to investigate the combined effect of stress level and need for achievement 

on performance in a problem-solvingtask. To investigate this problem, you will vary both the 
level of stress and the achievement need. The layout for an experiment investigating the 
combined effects of two or more independent variables is called a factorial design, and 
the results are analyzed by means of a multifactor analysis of variance. If two independent 
variables (or factors) are investigated, we call the analysis a two-way analysis of variance. 
The null hypothesis for a two-way AN OVA is that the population means are equal. 

Let us assume that you have carried out this experiment using five subjects in each 
group and that the data shown in Table 8. 7 represent a summary of your observations 
of the performance of the subjects. Applying multifactor (factorial) ANOVA will enable 
you to learn ( 1) whether there is a mean difference between the performance of all 
the subjects under a high-stress condition and all those under a low-stress condition, 
(2) whether there is a mean difference between the performance of all the subjects with 
high achievement need and all those with low achievement need, and (3) whether the 
difference between performance under high- and low-stress conditions is the same for 
both subjects with high need for achievement and subjects with low need for achieve
ment. The effects of each independent variable (i.e., stress and motivation level) on the 
dependent variable are called main effects, whereas the effect of different combinations 
of the two independent variables on the dependent variable is referred to as an interac

tion effect. The end products of these analyses will be three F ratios: two indicating the 
significance of the two main effects and the third indicating that of the interaction effect. 

The computation of these F ratios involves the following steps: 

1. Find the total sum of squares, the sum of squares between groups, and the sum of 
squares within groups using the same procedures and formulas applied in simple 
AN OVA. These values, derived from the data in Table 8. 7, are as follows: 

Table 8.7 Measures on Problem-Solving Tasks of Subjects with Low and High Achieve
ment Need under High and Low Conditions of Stress 

High 

20 
High 20 Group 1 

'C 
Cl) 
Cl) 

19 
z ... -

19 X= 19 
c 
Cl) 

E 
~ 
Cl) 

17 
~X95 

·-.s:: 
~ 

22 

21 Group 2 

Low 20 

19 X = 20 

18 

IX100 

~X = 195 
c, 

X =19.5 
c1 

Stress 
Low 

23 

22 Group 3 

21 
-

20X=21 X=20.0 

19 
~X105 

18 

16 Group 4 

15 

14 X = 15 

12 
-

IX75 

~X = 180 ~X Total = 375 

X (grand mean)= 18.75 
c, 

X = 18.0 
c2 
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(~XF (375) 2 

ss = ~2 - t = 7 181 - --- = 149.75 
t t N ' 20 

(95)2 (100)2 (75)2 (105)2 (375)2 
--+ + +---

5 5 5 5 20 

= 103.75 

ssw= sst- ssh = 149.75- 103.75 = 46.oo 

2. Partition the sum of the squares between groups into three separate sums of 
squares-( a) the sum of squares between columns, (b) the sum of squares between 
rows, and (c) the sum of squares for interaction between columns and rows-as 
shown next: 

a. The between-columns sum of squares represents the sum of the squared devia
tions caused by the difference between the column means and the grand mean. 
Find it by using the formula 

(8.16) 

With this formula, the sum of squares between the columns for the data shown 
in Table 8. 7 is 

(~c )2 (~Xc )2 (~X)2 
ss = I + 2 

be n n N 
c, c, 

(195)2 (180)2 (375)2 
= + ---

10 10 20 

= 11.25 

b. The between-rows sum of squares is the sum of the squared deviations caused 
by the difference between the row means and the grand mean. Find it by apply
ing the formula 

ss = (~r~F + (~Xr)2 + ... - (~X)2 
br n n N 

r, r2 

For the data presented in Table 8. 7, this value is 

(~r ) 2 (~Xr2)2 ss = I + ---
br n 

r, 

(200)2 (175)2 

--- + ---
10 10 

= 31.25 

(375)2 

20 

(8.17) 

c. The sum of squares interaction is the part of the deviation between the group 
means and the overall mean that is due neither to row differences nor to col
umn differences. Expressed as a formula, it becomes 

(8.18) 
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Expressed in words, the interaction sum of squares is equal to the between-groups 
sum of squares minus the sum of the between-columns sum of squares and the 
between-rows sum of squares. 

For the data presented in Table 8. 7, this interaction sum of squares is 

SSint = SSh - ( SSh, + SShJ 

= 103.75- (11.25 + 31.25) 

= 61.25 

3. Determine the number of degrees of freedom associated with each source of varia
tion. They are found as follows: 
df for between-columns sum of squares = C - 1 

df for between-rows sum of squares = R - 1 
dffor interaction= (C- 1) X (R- 1) 

df for between-groups sum of squares = G - 1 
df for within-groups sum of squares = N - G 

df for total sum of squares = N - 1 

where 
C = number of columns 
R = number of rows 
G = number of groups 
N = number of subjects in all groups 

4. Find the mean square values by dividing each sum of squares by its associated 
number of degrees of freedom. 

5. Compute the F ratios for the main and the interaction effects by dividing the be
tween-groups mean squares by the within-groups mean square for each of the 
three components. 

The results of the calculations based on the data presented in Table 8. 7 are summa
rized in Table 8.8. Three F ratios are listed in this table. To find the statistical signifi
cance of each of these values, consult Appendix F (the table ofF values) as before. To 
enter this table, use the number of degrees of freedom associated with each F ratio ( df 
for the numerator) and the number of degrees of freedom associated with the within
groups mean square ( df for the denominator). For example, the between-columns 
F ratio is 3.913. Consulting the table, you see that with 1 and 16 df, an F ratio of 4.49 
or more is needed for statistical significance at the 0.05 level. Because the F ratio is 
smaller than the value shown in the table, you can conclude that the high-stress versus 
low-stress difference is not statistically significant. 

Because the between-rows degrees of freedom are the same as the degrees of free
dom between columns, the same levels of 4.49 (0.05 level) and 8.53 (0.01level) apply. 

Table 8.8 Summary of a 2 x 2 Multifactor Analysis of Variance 
Level of 

Source of Variance ss df MS F Significance 

Between columns (stress) 11.25 1 11.25 3.913 

Between rows (achievement need) 31.25 1 31.25 10.869 0.01 

Columns by rows (interaction) 61.25 1 61.25 21.304 0.01 

Between groups 103.75 3 34.583 

Within groups 46.00 16 2.875 

Total 149.75 19 
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Because the obtained value of 10.869 exceeds both of these values, it is statistically 
significant at the 0.01 level. 

In the example, the degrees of freedom for interaction are the same ( 1 and 16). 
Therefore, the same values ofF are required. The Fvalue of 21.304 is greater than 8.35; 
therefore, the interaction is statistically significant at the 0.01 level. You can reject the 
null hypothesis, which states that the difference between the high-stress minus low
stress group means among the subjects with low need for achievement is the same as 
the difference between the high-stress minus low-stress group means among the sub
jects with high need for achievement. 

Interpreting the F Ratios 
The first F ratio (between columns) in Table 8.8 is not statistically significant and shows 
that the stress conditions do not differ from one another in their effect on the perfor
mance of the subjects in the experiment. This analysis, a comparison of the combined 
performance of groups 1 and 2 (X= 19.5) with the combined performance of groups 3 
and 4 (X= 18.0), was not statistically significant, so we do not have sufficient evidence 
to make any conclusions about the stress conditions. 

The second F ratio (between rows), which is statistically significant at the 0.01 level, 
is based on comparing the performance of the subjects in groups 1 and 3 (X = 20.0) 
with the performance of those in groups 2 and 4 (X= 17.5). From this F ratio, you can 
infer that the difference between the performance of those subjects with high achieve
ment need and those with low achievement need is beyond chance expectation. Be
cause you have a statistically significant F ratio for the difference, you conclude that 
under conditions similar to those of your experiment, a higher level of task perfor
mance can be expected from people with high achievement need than people with low 
achievement need. 

The third F ratio shows the interaction effect between the two variables: stress level 
and achievement need. The statistical significance of the F ratio in this case means that 
the effect of stress level on performance in a problem-solving task depends on the de
gree of achievement need. 

Among the students with a high need for achievement, the difference between high 
stress and low stress was only 2 points ( 21 - 19). Among the students with a low need 
for achievement, you find a difference between high stress and low stress of 5 points 
(20 - 15). Because your F test indicated that the interaction was statistically significant, 
you can conclude that high stress makes more difference when combined with low 
achievement need than when combined with high achievement need. 

Again, we can calculate estimates of the effect size for the two conditions by using T)2
: 

ssb 
'TJ2 for need achievement = r 

sst 

ss 
'TJ2 for interaction = _ b_c 

sst 

31.25 
--- = 0.21 
149.75 

61.25 
--- = 0.41 
149.75 

The effect size for need achievement and interaction were both considered "large." 
Multifactor analysis has been of great value in educational research because many 

questions that educators need to investigate are inherently complex in nature. These 
techniques enable educators to analyze the combined effects of two or more indepen
dent variables in relation to a dependent variable. For example, a simple comparison 
of the dependent variable means of two groups of pupils taught by different methods 
may yield insignificant results. However, if you incorporate aptitude into the experi
ment as a measured independent variable, you may find that one method works better 
with more capable students, whereas the other works better with less capable students. 
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206 PART TWO QUANTITATIVE RESEARCH 

chi-square test A test that 
examines if data fit an a priori 
hypothesis about proportions 
(goodness-of-fit test) or a test 
for two-way, or larger, tables 

to determine variables that 
are associated (test of 

independence). 

observed frequency The ac
tual frequencies obtained by 

observation. 

expected frequency Theo
retical frequency that would 
be observed in a chi-square 

analysis when the null 
hypothesis is true. 

(We present more information on interpreting factorial analysis of variance in 
Chapter 10.) We realize that you will not need to calculate by hand an F ratio or other 
statistics for your research projects. A computer program such as SPSS or Excel will calcu
late them for you in a matter of seconds. Actually working through the calculations, how
ever, will help you to understand exactly what a statistic represents and how to interpret it. 

Multifactor analysis of variance is not limited to two independent variables as in our 
example. Any number of independent variables (factors) may be incorporated in this 
technique. Several intermediate statistics books, including Field (2013), explain the 
computation and interpretation of these procedures. 

8-3i Chi-Square Tests 
When dealing with nominal data, a set of widely used tests are chi-square tests, which 
compare observed frequencies and expected frequencies. Observed frequencies, as the 
name implies, are the actual frequencies obtained by observation. Expected frequencies 
are theoretical frequencies that would be observed when the null hypothesis is "true." 

The One-Variable Chi-Square Goodness-of-Fit Test 
Consider the hypothesis that the proportion of male and female students in advanced 
placement (AP) classes is different from that of male and female students in a high 
school as a whole. If you know that 40 percent of the total high school enrollment is 
male and that 300 students are enrolled in AP courses, the expected frequencies of male 
and female students enrolled in AP classes will be 120 males and 180 females. Now 
suppose that the observed frequencies are found to be 140 males and 160 females. 

Male 

Female 

Total 

f Observed 

140 

160 

300 

f Expected 

120 

180 

300 

There is a difference between observed and expected frequencies. Is it probable that 
this difference is due to chance alone? The null hypothesis is that the observed frequen
cies will not differ from what we expect from chance. 

To determine whether the difference between the expected and observed frequencies 
is statistically significant, apply the chi-square formula: 

where 
X2 =value of chi square 
fo = observed frequency 
fe = expected frequency 

Applying this formula to the data, you obtain 

(140 - 120)2 (160 - 180)2 = + -----------
120 180 

= 5.55 

(8.19) 

To determine whether this chi-square value is statistically significant, consult the 
table of x2 values in Appendix G. The first column in this table shows the number of 
degrees of freedom involved in any given chi-square problem. The remaining columns 
present the values needed for different levels of statistical significance. The number of 
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degrees of freedom, as discussed previously, is based on the number of observations 
that are free to vary once certain restrictions are placed on the data. When you have a 
fixed number of observations divided into only two categories, as soon as the number 
falling into one category has been determined, the other is fixed. Thus, when you find 
that the number of male students is 140, the number of female students in the total of 
300 must be 160. In this example, there is only 1 degree of freedom. In the one-variable 
chi square, the number of degrees of freedom equals K - 1, where K is the number of 
categories used for classification. By consulting the table of x2 values, you find that 
your observed value of 5.55 is statistically significant at the 0.05 level. You would reject 
the null hypothesis that there is no difference in the proportion of male and female 
students taking AP classes and the proportion of male and female students in the entire 
high school. 

Interpreting this result, you can now state that the proportion of males who take AP 
classes is statistically significantly greater than the proportion in the entire school at the 
0.05 level. The level ofO.OS means that there are less than 5 chances in 100 of observing 
such a difference between the proportions of male and female students through chance 
alone. Thus, the data lend support to your research hypothesis that the proportion of 
male and female students who take AP classes is different from the proportion of males 
and females in the entire high school. 

The use of the chi-square test is not limited to situations in which there are only two 
categories of classification. This test can also be used to test a null hypothesis stating 
that there is no difference between the proportion of the subjects falling into any num
ber of different categories. Suppose, for example, that you asked a random sample of 
120 college freshmen whether they prefer to live in a dormitory, in town, or have no 
preference with the results shown in Table 8.9. 

If there were no difference between the three categories of response, you would have 
40 responses in each category. These are your expected frequencies, as shown in Table 8.9. 

A comparison of the two sets of frequencies presented in Table 8.9 shows that there 
are differences between your expected and observed data. To determine whether they 
are statistically significant, apply the chi-square goodness-of-fit test. The value of x2 for 
these data, using Formula 8.19, would be 

( 40 - 40)2 (SO - 40)2 (30 - 40)2 
= + + ----

40 40 40 

= 5.00 

The degrees of freedom, again, equal the number of categories minus 1 (i.e., K - 1) 
or, in this case, 3 - 1 = 2. Referring to the table of x2 values, you can see that with 2 degrees 
of freedom, a x2 value of 5.991 or greater is required for statistical significance at the 
0.05 level. However, your obtained x2 value is smaller than this value and, therefore, is 
not statistically significant. This means that the observed differences between categories 
could easily have happened by chance. Consequently, the null hypothesis-that there 
is no difference between the frequencies of the three categories-cannot be rejected 

Table 8.9 Observed and Expected Frequencies of Responses of 120 Undergraduate 
Students on Their Preference for Living Accommodations 

Observed 

Expected 

Dormitory Town No Preference 

40 50 30 

40 40 40 
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THINK ABOUT IT 8.3 

You want to know if high school students prefer Coke or Pepsi among soft drinks. You 
randomly select 100 students and ask them to indicate their preference for Coke or Pepsi. 
The null hypothesis is that there is no preference between the two; thus you would expect 
50 students to choose each brand. In your survey, you find that 60 students say they prefer 
Coke and 40 prefer Pepsi. Calculate a chi square for these data: 

Observed 

Expected 

Answer 

Coke Pepsi 

60 

5 

40 

50 

( 60 - 50)2 
( 40 - 50) 2 

---------+ ---------
50 50 

100 100 
-- + --
50 50 

=2+2 

=4 

We have two categories, thus df = 1. Consulting Appendix G, we find that the critical value 
of chi square at the 0.05 level is 3.84. Because the calculated chi square of 4 is larger than 
the critical value, you would reject the null hypothesis and conclude that high school stu
dents prefer Coke over Pepsi. 

(i.e., fail to reject). In other words, if the proportions of preferences for the three catego
ries in the entire freshman population were equal, you would expect to observe sample 
differences as great as those in your sample more often than 5 times in 100 through 
chance. We conclude that there is insufficient evidence that the college freshmen have a 
preference among the living accommodations that were presented to them. 

The Two-Variable Chi-Square Test of Independence 
So far, we have only considered examples in which observations were classified along 
a single dimension. Sometimes, however, researchers wish to use more than one di
mension for classification. The two-variable chi-square design uses two independent 
variables, each with two or more levels, and a dependent variable in the form of a fre
quency count. The purpose of the test is to determine whether or not the two variables 
in the design are independent (i.e., associated) of one another. Suppose, for example, 
you add another dimension to the previous problem and ask both graduate and un
dergraduate students to state their preferences regarding the two proposed university 
student health plans. Assume the frequencies shown in Table 8.10 were the result. 

Table 8.10 Observed Frequencies of Responses of 200 Undergraduate and Graduate 
Students on Their Preference for a University Health Plan 

Subjects Plan A Plan B No Preference Total 

Undergraduate students 40 50 30 120 

Graduate students 20 40 20 80 

Total 60 90 50 200 
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chi-square test of 
independence An inferential 

statistic that compares the fre
quencies of nominal measures 

actually observed in a study 
with frequencies expected 

under a null hypothesis. 
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In this case, the null hypothesis is that the preference for health plans is the same 
for graduates as it is for undergraduates-that is, the variables "student status" and 
"preference for health plan" are not associated or independent. The null hypothesis in 
this chi-square test of independence is always that the variables are independent (not 
associated) in the population. Your observations show that 30 percent ( 60/200) of all 
students prefer Health Plan A, 45 percent (90/200) prefer Plan B, and 25 percent state 
no preference. If the null hypothesis is true, you would expect to find these same pro
portions among both graduate and undergraduate students. 

You can compute expected cell frequencies by multiplying the row frequency asso
ciated with a cell by the column frequency associated with that cell and then dividing 
this product by the grand total (E = f f/N) For example, the expected frequency of re-

r c . 

sponse for undergraduate students who favor PlanA is 120 X 60-;- 200 = 36; for those 
undergraduate students who prefer Plan B, it is 120 X 90 -;- 200 = 54; and for graduate 
students who prefer Plan A, it is 80 X 60 -;- 200 = 24. Using this approach, you can 
find the expected frequencies for each cell as shown in Table 8.11. 

Note that all of the row and column totals in Table 8.11 are exactly the same as those 
shown in Table 8.10. Next, you ask if the observed frequencies differ enough from the 
expected frequencies to enable you to reject the proposition that these differences could 
have occurred merely by chance. Applying the formula, you obtain 

( 40 - 36)2 (50 - 54)2 (30 - 30)2 
= + +----

36 54 30 

(20 - 24 )2 ( 40 - 36)2 (20 - 20)2 

+ + + ----
24 36 20 

= 1.8518 

The number of degrees of freedom for a two-way table is found by applying the 
formula 

df = ( C - 1) X ( R - 1) 

where 
df = number of degrees of freedom 
C = number of columns 
R = number of rows 

Applying this formula to the problem under consideration, you obtain 

df = ( C - 1) X ( R - 1) = ( 3 - 1) X ( 2 - 1) = 2 

(8.20) 

Referring to Appendix G, you can see that with 2 degrees of freedom, a x2 value of 
5.991 is needed for statistical significance at the 0.05 level. But your obtained x2 value 

Table 8.11 Expected Frequencies of Responses of 200 Undergraduate and Graduate 
Students Regarding Their Preference for a University Health Plan 
Subjects Plan A Plan B No Preference Total 

Undergraduate students 36 54 30 120 

Graduate students 24 36 20 80 

Total 60 90 50 200 
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RESEARCH IN THE PUBLIC EYE 

In September 2016, contributing writer Nate Cohn published an article for The New York Times 
that discussed how polling that uses the same raw data can yield different results. He states that 
the margin of sampling error is a statistic that does not accurately represent " ... the potential for 
error in surveys." He argues that polling is also based on the personal judgments and assumptions 
of the pollsters, which accounts for the different results even though the same raw data (i.e., the 
same sample of data) are used. Cohn states that if different pollsters took different samples of data 
from the same population, one would expect slightly different results due to sampling error, which 
is the chance of selecting different people for each of the different samples. However, what if you 
give the same sample data (based on the same survey) to different researchers to analyze-would 
they come up with the same margin of error or different margins of error? 

Cohn describes performing an experiment in which he conducted a poll and then shared the 
same raw polling data with several respected pollsters. Although it was expected that they would 
find the same margin of error because there were no sampling or survey differences, the pollsters 
produced different margins of error. The differences in margins of error were the result of adjust
ments made to the sample by the different pollsters based on who they thought were likely voters 
in order to make the sample more representative of the population. So, different adjustments, 
which are based on different judgments and assumptions, yield different results. Because of this 
phenomenon, Cohn argues that it is best to take an average of the polls to get a more accurate 
prediction of likely voter behavior. 

Summary 

• Drawing on the article, how can pollsters' personal judgments and assumptions influence 
the results of polling data? 

• What are some of the potential advantages and disadvantages of taking an average 
of polls? 

• What would you say if you were asked to discuss the usefulness of polls? 

of 1.8518 is smaller than this tabled value and is, therefore, not statistically significant. 
This means that the differences between the expected and the observed frequencies are 
not beyond what you would expect by chance. In other words, you do not have reliable 
evidence that there is an association between the variables "student status" and "prefer
ence for a health care plan" in the population from which your sample was drawn. You 
would fail to reject the null hypothesis. 

Assumptions of Chi Square 
Because chi square is very easy to use, researchers may forget that there are assumptions 
that must be met if valid interpretations are to be made with this test. 

1. Observations must be independent-that is, the subjects in each sample must be 
randomly and independently selected. 

2. The categories must be mutually exclusive: Each observation can appear in one and 
only one category in the table. 

3. The observations are measured as frequencies. 

Investigators hope to form generalizations about populations by studying groups of in
dividuals selected from populations. These generalizations will be sound only if the 
selected groups (the samples) used in these studies are representative of the larger groups 
(the populations) from which they are chosen. 
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Statisticians distinguish between two major types of sampling procedures: proba
bility sampling and nonprobability sampling. Probability sampling is characterized by 
random selection of population elements. In non probability sampling, the researcher's 
judgment replaces random selection. Simple random sampling, stratified sampling, 
cluster sampling, and systematic sampling are forms of probability sampling. In sim
ple random sampling, all members of a population have an equal chance of being 
included within the sample. In stratified sampling, researchers select independent sam
ples from different subgroups, or strata, of a population. In cluster sampling, research
ers randomly select naturally occurring groups, or clusters, from a population, then use 
as their sample all individuals within the selected clusters. Finally, in systematic sam
pling, researchers take as the sample every Kth case from a list of the population. Forms 
of non probability sampling are convenience sampling, purposive sampling, and quota 
sampling. In convenience sampling, researchers use the available cases as the sample. 
In purposive sampling, cases judged as typical of the population of interest constitute 
the sample. Finally, in quota sampling, quotas are assigned to various strata of a popu
lation; then cases judged to be typical of each stratum are selected. 

Inferential statistics provide tools by means of which researchers can estimate how 
confident they can be in inferring that phenomena observed in samples will also ap
pear in the populations from which the samples were drawn. In other words, they indi
cate how much trust to put in what your observations seem to be telling you. 

A basic strategy in inferential statistics is to compute the difference among obser
vations that would arise by chance alone. The result of this computation is called the 
error term. Then, the observed differences among observations are compared with the 
error term. If the observed differences are similar to the differences that could arise 
by chance, the researcher cannot reject the proposition that the observed differences 
were merely a function of chance. If the observed differences are greater than the error 
term, the researcher consults the tabled values of the statistic to determine whether 
the ratio of observation to error is great enough to reject the chance explanation at a 
predetermined level. Optimally, inferential statistics are used when individuals are ran
domly assigned to treatments as well as when individuals are randomly selected from a 
population. 

Effect size and sample size are factors in determining statistical significance. Power 
calculations determine the sample size needed to give a specified probability of reject
ing the null hypothesis at a specified level of significance for a given effect size. 

Commonly used indices in inferential statistics are the t test, analysis of variance 
(AN OVA), and the chi-square test. The t test is used to determine whether the difference 
between two sample means is statistically significant different. There are three types oft 

tests: ( 1) the t test for independent groups, which is used to compare two sample means 
(two groups) when the samples have been drawn independently from a population; 
(2) the t test for dependent groups, which is employed with two samples in which the 
subjects are matched (e.g., pairs) or with the difference between two measures, such 
as pre- and posttests, obtained from the same subjects; and (3) the t test for Pearson 
product moment correlation. 

Analysis of variance is used to compare the means of two or more samples and 
to test the null hypothesis that no differences exist between the means of these sam
ples. Multifactor analysis of variance enables researchers to test the effect of more 
than one independent variable and the interaction effect of such variables. There are 
other inferential statistics available to test hypotheses when the data are in the form 
of ranks. 

The chi-square statistic is an index employed to find the differences between pro
portions of subjects, objects, and events that fall into different categories (nominal 
data) by comparing observed frequencies and frequencies expected under a true null 
hypothesis. 
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Key Concepts 

main effect accessible population 
analysis of variance (AN OVA) 
biased sample 
chi -square tests 

multifactor analysis of variance 
nondirectional test 
nonprobability sampling 

random sampling 
random selection 
sample 
sampling errors 

chi -square test of independence 
cluster sampling 
convenience sampling 
degrees of freedom ( df) 
directional test 
effect size 
error term 
TJ2 

null hypothesis 
observed frequency 
one-tailed test 
parameter 
Pearson r 
perfect induction 
population 
power calculation 
power formula 

simple random sampling 
standard error of the mean 
statistic 
stratified sampling 
systematic sampling 
table of random numbers 
target population 
tests of significance 
t curve expected frequency 

factorial design 
F ratio 
Ftest 
imperfect induction 
interaction effect 

probability sampling 
proportional stratified sampling 
purposive (judgment) sampling 
quota sampling 

t test for dependent samples 
t test for independent samples 
two-tailed test 
Type I error 

random assignment 
level of statistical significance random sample 

Exercises 

1. Does the accuracy of a sample in representing the 
characteristics of the population from which it was 
drawn always increase with the size of the sample? 
Explain. 

2. You have been asked to determine whether teachers 
in the Springfield School District favor using iPads for 
every student as a learning tool. Because the district is 
rather large, you are asked to contact only 500 teach
ers. Determine the number you would choose from 
each of the following levels to draw a proportional 
stratified random sample: 

Level 

Elementary 

Middle school 
High school 
Total 

Total Number 

3,500 

2,100 

1,400 

7,000 

3. You are asked to conduct an opinion survey on a 
college campus with a population of 15,000 students. 
How would you proceed to draw a representative 
sample of these students for your survey? 

4. A social media company has 1 million subscribers to 
its new site. The staff from the upstart company wants 
to know which aspects of the social media site are fre
quently utilized and which are not. The staff decides 
that an online survey is the best method to obtain the 
information. Five hundred site users in five cities will 
be surveyed. In this situation, identify the following: 
a. The population 
b. The sample 

5. Which of the following are probability samples? 
Which are nonprobability samples? 
a. Random sample 
b. Convenience sample 

Type II error 
z score 

c. Cluster sample 
d. Stratified sample 
e. Purposive sample 
f. Quota sample 
g. Systematic sample 

6. What is the difference between random sampling 
and random assignment? 

7. Do the laws of probability apply in both? 

8. Investigators wish to study the question, "Do 
free apps add to a technology company's profit 
margin?" 

a. What is the null hypothesis in this question? 
b. What would be a Type I error in this case? 
c. What would be a Type II error in this case? 
d. If one investigator uses a 0.05 level of statistical 

significance in investigating this question and an
other investigator uses a 0.001 level of statistical 
significance, which would be more probable to 
make a Type I error? 

e. If one investigator uses a 0.05 level of statistical 
significance in investigating this question and an
other investigator uses a 0.001 level of statistical 
significance, which would be more probable to 
make a Type II error? 

9. Inferential statistics enable researchers to do which 
of the following? 
a. Reach infallible conclusions 
b. Reach reasonable conclusions with incomplete 

information 
c. Add an aura of legitimacy to what is really sheer 

guesswork 

10. What two conditions are necessary for a Type I error 
to occur? 
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11. Which of the following statements describes the role 
of the null hypothesis in research? 
a. It enables researchers to determine the probabil

ity of an event occurring through chance 
alone when there is no real relationship 
between variables. 

b. It enables researchers to prove there is a real rela
tionship between variables. 

c. It enables researchers to prove there is no real 
relationship between variables. 

12. A Type II error occurs when a researcher does which 
of the following? 
a. Rejects a false null hypothesis 
b. Rejects a true null hypothesis 
c. Has already made a Type I error 
d. Retains a false null hypothesis 
e. Fails to reject a true null hypothesis 

13. The phrase "level of statistical significance" refers to 
which of the following situations? 
a. The probability of an event being due to chance 

alone, which is calculated after the data from an 
experiment are analyzed 

b. The probability of a Type I error that an investiga
tor is willing to accept 

c. The actual probability of a Type II error 
d. The probability of reporting there is no relation

ship when there really is one 

14. How do you determine the level of statistical signifi
cance to use in an experiment? 

15. A pharmaceutical company has employed research
ers to investigate the frequency of heart attacks 
among those who have taken their drug regularly 
and those who have not. Would the manufacturer 
urge the researchers to be especially careful to avoid 
making a Type I error or a Type II error? 

16. What is concluded when the results of a study are 
not statistically significant? 

17. Compare stratified sampling with quota sampling. 

18. What are the three elements to consider in determin
ing sample size? 

19. How large a sample would be needed for an effect size 
of 0.10 or greater to have an 80 percent chance of be
ing statistically significant at the two-tailed 0.05 level? 

20. Find the chi-square value for the following set 
of data. Then indicate if the obtained value of 
chi square is statistically significant at the 
0.05 level. 

2 8 

6 4 

8 12 

10 

10 

21. You have the responses of two groups of students 
(education and noneducation majors) to an item in 
an attitude scale. Find the chi-square value for this 
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problem and indicate whether your obtained chi
square value is statistically significant. 

Strongly Unde- Dis- Strongly 
Agree Agree cided agree Disagree 

Education 
students 

N oneducation 
students 

7 

8 

8 

10 

10 9 

7 8 

22. For testing each of the hypotheses below, 
indicate which statistical procedure would be 
appropriate: 
Test for independent means 
Test for dependent means 
Factorial analysis of variance 
Chi-square one-variable or goodness-of-fit test 
Chi-square test of independence 

6 

7 

a. The proportion of students in the class who 
receive As will be the same as the proportion of 
students who receive Bs. 

b. The mean score of the 1 p.m. section on the final 
examination will be higher than the mean score 
of the 7 p.m. section. 

c. If the same statistics quiz that was given to stu
dents on the first day of class were administered 
on the last day of class, students would show a 
gain in achievement. 

d. There is a relationship between a student's passing 
or failing the class and whether that student 
expresses satisfaction or dissatisfaction with the 
course. 

e. Any differences among the mean scores of the fall 
semester classes and the summer session classes 
of the same instructor can easily be accounted for 
by chance. 

f. There is a statistically significant interaction effect 
between teaching experience and research experi
ence and success in a research course. 

23. Can statistical tests be used when the data are in 
ranks? 

24. A directional test differs from a nondirectional test 
in that in a directional test the researcher is inter
ested in changes that take place in which of the 
following ways? 
a. Only in a positive direction 
b. Only in a negative direction 
c. In both positive and negative directions 
d. Either in a positive or in a negative direction but 

not both 

25. Two randomly selected groups have been used in 
an experiment in which group I received treatment 
and group II received no treatment. The researcher's 
hypothesis is that the mean performance of group I 
will be higher than the mean performance of group II. 
Apply the t test to the following information and state 
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if the researcher's hypothesis could be supported with 
a two-tailed 0.01 a.. 

Group I 
Group II 

X 

45.32 

41.78 

N 

30 

30 

382.02 

264.32 

26. A researcher wants to test the hypothesis that the cor
relation between variable A and variable B is greater 
than zero. He has obtained an r = 0.21 between the 
two variables using 22 subjects. Use Appendix E to 
determine if the hypothesis can be rejected at the 
0.05 level (two-tailed). 

27. The following data are for a 2 X 3 experimental 
design. Apply the multifactor analysis of variance to 
test the statistical significance of the main effects and 
the interaction effect. 

Columns 

Rows A B c 
A 25, 23, 20, 22, 20, 18, 20, 18, 16, 

17, 15 16, 14 14, 12 

B 16, 14, 12, 18, 16, 14, 19, 18, 16, 
10, 8 12, 10 14, 13 

Provide a table in which the sums of squares (SS), 
degrees of freedom (df), mean squares (MS), and 
F values are shown. Then answer the following 
questions: 
a. Which F values are statistically significant and at 

what level? 
b. How many null hypotheses are being tested in 

this problem? 
c. How many of these hypotheses can the researcher 

reject? 

28. Explain the logic of the t test. 

29. What test would you use to analyze data from the 
following studies? 

Answers 

1. A larger, randomly drawn sample is more probable to 
be representative of the population than is a smaller 
random sample. A large sample obtained with a 
method that permits systematic bias will not be any 
more representative than a small biased sample. 

2. To obtain a proportional stratified sample, divide the 
500 teachers in proportion to their representation in 
the population as follows: 

Elementary 

Middle school 

High school 

3
'
500 

X 500 = 250 
7,000 

2
'
100 

X 500 = 150 
7,000 

1
'
400 

X 500 = 100 
7,000 

Total sample = 500 

a. You want to determine the effectiveness of three 
different methods of teaching number sense on 
third-graders' achievement in mathematics. Stu
dents are randomly assigned to one of the three 
methods. 

b. Many high school students work part-time during 
the school term. You want to know if the part
time work has an adverse effect on these students' 
academic performance. You draw a sample of 
students who work and ask them the number of 
hours they worked per week during the academic 
year; you use grade point average as a measure of 
their academic performance. 

c. You want to compare the popularity of three dif
ferent social media sites among high school girls. 
You draw a random sample of high school girls 
and ask them their preference. 

d. You want to compare the effectiveness of a DVD 
on global warming pertaining to the attitudes of 
college students toward environmental issues. You 
randomly select two groups of college students 
currently enrolled in introductory psychology. 
You show your DVD to one group and an inter
esting, but unrelated, DVD to the other group. 
Following the DVD, you compare the two groups 
on a measure of attitudes toward environmental 
• 
ISSUeS. 

30. The following is a partial summary table for an AN OVA 
based on a study with three groups and N = 30. Com
plete the summary table and interpret. Also, calculate 
TJ2 as a measure of effect size. 

Source of Level of 
df MS F significance • vanance ss 

Between groups 87.4 

Within groups 151.4 

Total 

3. Obtain a list of all students and assign a number to 
each one. Then select a random sample of a given 
number by using a table of random numbers. Starting 
at a random point in the table, go up or down the 
column and include those students whose numbers 
are drawn. You may also use a web-based or statistical 
package random number generator. 

4. a. All users of the site 
b. Five hundred individuals who are surveyed 

5. Probability samples: a, c, d, g 

Nonprobability samples: b, e, f 

6. In random sampling, a chance procedure is used to 
select a sample from a list of all those in a popula
tion. In random assignment, a chance procedure is 
used to decide which of the available subjects will get 
which treatment. 

7. Yes 
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8. a. There is no relationship between free apps and a 
company's profit margin. 

b. The investigators make a Type I error if they de
clare that free apps have more profit margin "im
pact" than nonfree apps or that free apps have less 
profit margin "impact" than nonfree apps, when 
in fact the two groups have an equal amount of 
profit margin "impact." 

c. The investigators make a Type II error if they fail 
to conclude that free apps have more profit mar
gin "impact" or less profit margin "impact," when 
in fact they do. 

d. The investigator with the 0.05 level of statistical 
significance 

e. The investigator with the 0.001 level of statistical 
significance 

9. b 
10. The null hypothesis must be true, and the investiga-

tor must reject it. 

11. a 

12. d 
13. b 
14. By weighing the consequences of Type I and Type II 

errors 

15. A Type I error 

16. The results could easily be a function of chance: The 
evidence is insufficient to justify a conclusion. 

17. In stratified sampling, representativeness in 
each stratum is achieved through random selec
tion, whereas in quota sampling representative
ness in various strata is attained by way of 
judgment. 

18. ( 1) The effect size considered to be the boundary 
between a meaningful and a nonmeaningful differ
ence, ( 2) level of statistical significance (a.), and 
(3) desired probability of rejecting a false null 
hypothesis ( ~) 

1 2 1 2 

19.N= A (za+z
13

) 2 = (1.96+0.84)2 

u 0.10 

= (100)(7.84) 

= 784 

20. 3.33, df = 1-nonsignificant 

21. 0.954, df = 2-nonsignificant 

22. a. Chi-square one-variable fit test 
b. t Test for independent means, or one-way AN OVA 
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c. t Test for dependent means 
d. Chi -square test of independence 
e. t Test for independent means 
f. Factorial analysis of variance 

23. Yes 

24. d 

25. t = 4.11, df = 58, statistically significant at 0.001 
level 

26. With 20 degrees of freedom, an r of 0.4227 or 
greater is needed to reject the null hypothesis. There
fore, we fail to reject the null hypothesis. 

27. 

Source of Variance ss df MS F 

Between columns 0 2 0 0 
Between rows 120 1 120 11.34 
Interaction 80 2 40 3.78 

Between groups 200 5 40 3.78 
Within groups 254 24 10.58 

a. Between rows at 0.01 and interaction at 0.05 
b. Three 
c. Two 

28. Sample statistics are used to determine the difference 
between two means that is expected due to pure 
chance when the null hypothesis is true. The ob
served difference is compared to this expected differ
ence to determine the probability that the observed 
difference is due only to chance. 

29. a. One-way ANOVA 
b. Pearson coefficient of correlation 
c. Chi-square (goodness-of-fit) 
d. t test for independent means 

30. 

Level of Source of 
Variance SS df MS F Significance 

2 43.70 7.79 0.01 Between groups 87.4 
Within groups 151.4 

238.8 29 
27 5.61 

ssb 87.4 
YJ2 = = 0.366 

sst 238.8 

Conclusion: There is a statistically significant differ
ence between the groups on the dependent variable of 
the study. The effect size would be considered large. 
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Q.) 
t:: 
Q.) 

Experimental 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, the student will be able to: 

9-1 

9-2 

9-3 
9-4 
9-5 

9-6 
9-7 

9-8 

9-9 

Describe characteristics of experimental 
research. Define levels of the independent 
variable. Explain the concept of control and 
its importance in experimental research. 

Distinguish between control groups and com
parison groups in experimental research. 

Identify the principles of experimental designs. 

Define internal and external validity. 

Identify threats to internal validity and strategies 
for avoiding or minimizing them. Describe the dif
ference between random selection and random 
assignment and show how they are related to 
internal and external validity. 

Identify threats to statistical conclusion validity. 

Define construct validity. Identify threats to 
construct validity. 

Identify threats to external validity and strategies 
for avoiding or minimizing them. 

Identify the relationships among the various 
types of validity. 

\ 

Q) 
I I 

...c 
() 

Observation is a passive science, 
• • • • exper1mentat1on an act1ve sc1ence. 

Claude Bernard 

n experiment is a scientific investigation in 

which the researcher manipulates one or 

more independent variables, controls any other 

relevant variables, and observes the effect of the 

manipulations on the dependent variable(s). In the 

manipulation, the experimenter deliberately and 

systematically introduces change (an intervention) 

and then observes the consequences of that 

change. Only research questions that permit a re

searcher to manipulate conditions are appropriate 

for experimental research. Experimental research 

involves the testing of experiment An investigation in 
which the researcher manipu

hypotheses about the lates one or more independent 
variables to observe the effect 

effect of one variable on a dependent variable. 
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218 PART TWO QUANTITATIVE RESEARCH 

on another. The goal of experimental research is to determine whether a causal relationship exists be

tween two or more variables . Because the experiment involves control and careful observation and 

measurement, this research method provides the most convincing evidence of the effect of one variable 

on another. Furthermore, experimental methods allow replication , and ultimately the establishment of 

law-like propositions about social activities (Scott & Usher, 2011 ). Federal policy has called for more 

rigorous experimentation in education, where the U.S. Department of Education has given priority and 

funding to experimental research. 

The following are examples of research questions that could be answered by using the experimen

tal method: 

What is the effect of computer-assisted instruction in statistics? 

What is the impact of induction and mentoring programs for beginning teachers? 

What is the influence of affective teacher-student relationships on 

students' school engagement and achievement? 

What is the effectiveness of a curriculum to increase drug awareness among middle school stu

dents in a school? 

How do two new strategies for the teaching of reading compare in effectiveness? 

Early scientists learned the value of observation in the study of our environment but soon realized that 

nature's complexity could not always be understood through simply observing its many events. They found 

that events occurring in their "natural" state were often so complicated by irrelevant factors that the opera

tion of the factor they wished to study was obscured. They solved the difficulty by controlling the conditions 

under which the event occurred to eliminate irrelevant factors. Then, they could deliberately manipulate 

the independent variables of interest and measure the changes in the dependent variables that resulted 

from the manipulation of the independent variables. In other words, they began to perform experiments. 

Because the application of experimental methods proved fruitful in investigating the physical 

world, investigators in other fields began conducting experiments. In the 19th century, great ad

vances were made in zoology, physiology, and medicine through experimentation. Toward the end 

of the 19th century, scholars began to apply these same methods to psychological research , thus 

founding experimental psychology. Rice's (1897) investigation of spelling achievement in schools 

marks the first attempt at experimentation within the field of education. Thorndike (1924) and other 

early investigators further extended the experimental method in education. 

In its simplest form, an experiment has three characteristics: (1) An independent variable is ma

nipulated; (2) all other variables that might affect the dependent variable are held constant; and (3) 

the effect of the manipulation of the independent variable on the dependent variable is observed. 

Thus, in an experiment, the two variables of major interest are the independent variable and the 

dependent variable. The independent variable is manipulated (changed) by the experimenter. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 9 EXPERIMENTAL RESEARCH 219 

The variable on which the effects of the changes are observed is called the dependent variable, 

which is observed but not manipulated by the experimenter. The dependent variable is so named 

because its value is hypothesized to depend on, and vary with, the value of the independent 

variable. For example, to examine the effect of different teaching methods on achievement 

in reading, an investigator would manipulate the method (the independent variable) by using 

different teaching methods in order to assess their effect on reading achievement (the dependent 

variable). 

9-1 Characteristics of Experimental Research 

control of variables The 
process of eliminating 

the influence of extrane
ous variables that could be 

mistaken for the effect of the 
independent variable. 

law of the single independent 
variable A rule stating that 

to unambiguously determine 
the effect of an independent 

variable on a dependent 
variable, the independent 
variable must be the only 

difference between the exper
imental and control groups 

before the dependent variable 
is measured. 

law of the single significant 
variable One of the basic 

assumptions of the experi
mental method. If all signifi

cant variables are made equal, 
then any difference observed 
after introducing a new vari
able can be attributed to the 

new variable. 

The essential requirements for experimental research are control, manipulation of the 
independent variable, and observation and measurement. 

9-1 a Control 
Control of variables is the essence of the experimental method. When a study is com
pleted, researchers want to attribute the outcome to the experimental treatment. To do 
this, they must eliminate all other possible explanations by controlling the influence 
of irrelevant variables. Without control it is impossible to evaluate unambiguously the 
effects of an independent variable or to make inferences about causality. 

Basically, the experimental method of science rests on two assumptions regarding 
variables (Mill, 1986/1846): 

1. If two situations are equal in every respect except for a variable that is added to 
or deleted from one of the situations, any difference appearing between the two 
situations can be attributed to that variable. This statement is called the law of the 

single independent variable. 

2. If two situations are not equal, but it can be demonstrated that none of the variables 
except the independent variable is significant in producing the phenomenon under 
investigation, or if significant variables other than the independent variable are made 
equal, then any difference occurring between the two situations after introducing a 
new variable (independent variable) to one of the systems can be attributed to the 
new variable. This statement is called the law of the single significant variable. 

The purpose of control in an experiment is to arrange a situation in which the 
effect of a manipulated variable on a dependent variable can be investigated. The con
ditions for applying the law of the single variable are more apt to be fulfilled in the 

THINK ABOUT IT 9.1 

Which of the following questions would be appropriate for experimental research? 

1. Do high school students who participate in an educational program designed to reduce smok-
ing report smoking fewer cigarettes after 1 year? 

2. What do elementary teachers think about retaining low achievers? 
3. Are first -born children higher achievers than their younger siblings? 
4. Do new teachers who are assigned a mentor report greater satisfaction with teaching than do 

new teachers not given a mentor? 

Answers 

Questions 1 and 4 because the independent variables can be manipulated. 
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extraneous variable An 
uncontrolled variable that 
may affect the dependent 

variable of a study; its effect 
may be mistakenly attributed 

to the independent variable of 
the study. 

confounding The mixing of 
variables extraneous to the 
research problem with the 
independent variable(s) in 

such a way that their effects 
cannot be separated. 

physical sciences than in the behavioral sciences. For example, Robert Boyle applied 
this principle in formulating his law about the effect of pressure on the volume of a 
gas: When temperature is held constant, the volume of a gas varies inversely with the 
pressure on it. Likewise, Jacques Charles formulated a law dealing with the effect of 
temperature: When pressure is held constant, the volume of a gas varies directly with 
the temperature. 

Because educational research is concerned with human beings, many variables are 
always present. To attempt to reduce educational problems to the operation of a single 
variable is not only unrealistic but also perhaps even impossible. Fortunately, such 
rigorous control is not absolutely essential because many aspects in which situations 
differ are irrelevant to the purpose of the study and, thus, can be ignored. It is sufficient 
to apply the law of the single significant independent variable. For example, in a study 
of the different effects of two methods of teaching arithmetic, an experimenter would 
wish to have two groups of children who are identical in every respect except the way 
in which they are taught arithmetic. Because it is impossible to have two absolutely 
identical groups of children, the experimenter seeks to establish two groups that are as 
similar as possible with respect to the variables that are related to arithmetic achieve
ment such as reading ability, motivation, and aptitude. Other variables that are highly 
implausible to be related to arithmetic such as athletic ability, height, shoe size, or 
hair color are ignored. Although the law of the single independent variable cannot be 
followed absolutely, educational experimenters approximate it as closely as possible. 
Therefore, experimental studies in education require procedures that permit you to 
compare groups based on significant variables. A number of methods of control have 
been devised to make such comparisons possible. 

Assume that you wish to test the hypothesis that children taught by the inductive 
method (group A) show greater gains in learning scientific concepts than children 
taught by the deductive method (group B). To draw a conclusion concerning the 
relationship between teaching method (independent variable) and the learning of 
scientific concepts (dependent variable), you must rule out the possibility that the 
outcome is due to some extraneous, usually unmeasured variable( s). An extraneous 
variable is not related to the purpose of the study but may affect the dependent vari
able. In this experiment, aptitude is a factor that certainly affects the learning of sci
entific concepts; therefore, it would be considered a relevant, extraneous variable that 
you must control. Otherwise, if the children in group A had more aptitude than 
those in group B, the greater gains in learning by group A could be attributed to 
aptitude and, therefore, you could not properly evaluate the effects of the teaching 
method on learning. Aptitude has confounded the relationship between the variables 
in which you are interested. The term confounding refers to the "mixing" of the vari
ables extraneous to the research problem with the independent variable( s) in such 
a way that their effects cannot be separated. It could not be determined whether the 
relation found is ( 1) between the independent variable and the dependent variable 
of the study, (2) between the extraneous variables and the dependent variable, or 
( 3) a combination of ( 1) and ( 2). Eliminating confounding by controlling for the 
effect of extraneous variables enables you to rule out other possible explanations of 
any observed changes. 

In the preceding experiment, the best way to control for aptitude is to randomly 
assign subjects to the two groups. You could put the names of all the available subjects 
in a hat and randomly draw one name at a time, assigning the first to group A and the 
second to group B, the third to A, the fourth to B, and so on. Random assignment in
creases the probability that the two groups of subjects will be similar on any relevant 
extraneous variables such as aptitude, gender composition, socioeconomic level, moti
vation, and other relevant variables that you may not have imagined. 
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manipulation of an 
independent variable The 

operation performed with the 
independent variable to study 

its effect on the dependent 
variable. Also called the 

treatment. 
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9-1 b Manipulation 
The manipulation of an independent variable is a deliberate operation performed by the 
experimenter. In educational research and other behavioral sciences, the manipulation 
of an independent variable involves setting up different treatment conditions. Treatment 
is another word for the experimental manipulation of the independent variable. The 
different treatment conditions administered to the subjects in the experiment are the 
levels of the independent variable. In a study on the effect of using computer simulations 
on the learning of science concepts, you have one independent variable with two levels: 
computer simulation and no computer simulation. Note: Do not confuse one indepen
dent variable having two levels with two independent variables. The levels represent 
two or more values of an independent variable and may involve differences in degree 
or differences in kind, depending on the nature of the manipulation. An independent 
variable whose levels differ in degree or amount involves manipulation in the extent of 
the independent variable. In contrast, manipulation may involve independent variables 
with levels that differ in kind. For example, assume an experimenter is interested in the 
effects of a stimulant on college students' learning of nonsense syllables. The researcher 
would begin by specifying the stimulant to be used and the amount to be administered. 
If the researcher is interested in the effect of the stimulant amount on learning, he or she 
would perhaps establish three levels of the independent variable: high, medium, and 
low dosage. Or, the researcher could compare the effects of one stimulant with another 
stimulant or with nothing at all. In this case, the levels differ in kind. 

Other examples of independent variables, where the levels might differ in amount, 
are sleep deprivation or money used as an incentive. Independent variables such as 
different teaching methods (lecture versus discussion) or various instructions given to 
subjects have levels differing in kind. A researcher may manipulate more than one in
dependent variable in a single study. 

9-1 c Observation and Measurement 
After applying the experimental treatment, the researcher observes to determine if the 
hypothesized change has occurred. Some changes can be observed directly, whereas 
other changes are measured indirectly. Learning, for example, is often the dependent 
variable in educational research. Researchers cannot measure learning directly. They 
can only estimate learning through scores on an achievement test or other measures 
chosen according to an operational definition. Therefore, strictly speaking, the depen
dent variable is observed scores rather than learning per se. Figure 9.1 illustrates the 
basic design of an experiment. 

CONTROL 
Extraneous 
variables 

Treatment A 

MANIPULATE 
Independent variable 

Dependent variable 
MEASURE 

COMPARE SCORES 

Treatment B 

of the two treatment groups 

Figure 9.1 Basic Elements of an Experiment 
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9-2 Experimental Comparison 

experimental group The 
group in a research study that 

receives the experimental 
treatment. 

control group The group 
in a study that does not 

receive the experimental 
treatment; it is compared with 

the experimental group to 
determine the effects of the 

treatment. 

comparison group The group 
in a study that receives no 

treatment or a treatment 
different from the treatment 

received by the experimental 
group. 

An experiment begins with an experimental hypothesis, a prediction that a treatment 
will have a certain effect. This hypothesis expresses expectations as to results from the 
changes introduced, specifically that the treatment and the no-treatment groups will 
differ because of the treatment's effects. Recall from Chapter 2 that a null hypothesis 
must also be developed before the research begins. For the simplest experiment, you 
need two groups of subjects: the experimental group and the control group. The exper
imental group receives a specific treatment or intervention; the control group receives 
no treatment or receives a different treatment. Using a control group enables the re
searcher to discount many alternative explanations for the effect of treatment. For ex
ample, assume a researcher randomly assigns students to two groups. The experimental 
group receives a cash reward for successfully completing an object assembly task If the 
experimental group does better on the task than the equivalent no-cash-reward group 
(control group), the researcher has evidence of the relationship between the cash re
ward and performance on the object assembly task 

More common in educational research than comparing a treatment group to a group 
receiving no treatment (true control group) is the situation in which researchers compare 
groups receiving different treatments. These are called comparison groups. The majority 
of educational experiments study the difference in the results of two or more treatments 
rather than the difference in the results of one treatment versus no treatment at all. For 
example, assume a researcher wants to investigate the effectiveness of an innovative 
program designed to teach basic number facts to second-grade students with learning 
disabilities. The experimental group would use the new program and an equivalent 
comparison group would use a different program or have the conventional instruction. 
It would be pointless to compare the math achievement of the experimental group with 
a control group that had no instruction at all. Furthermore, it would not be ethical in 
this case to have a true control group of students not receiving the benefit of any instruc
tion on the basic number facts. Instead, the researcher would compare the two groups 
receiving different instructional programs. To simplify subsequent discussions, we use 
the term control group to refer both to groups with no treatment and to groups with 
alternative treatments. Comparisons are essential in scientific investigation. Compar
ing a group receiving treatment with either an equivalent group receiving no treatment 
or an equivalent group, or groups, receiving alternative treatment provides the neces
sary control and makes it possible to draw well-founded conclusions from the results. 

In order to determine the effect of the treatment or intervention, the experimenter 
administers a test on the dependent variable to both the group receiving the treatment 
(experimental group) and the group not receiving the treatment or receiving an alter
native (control group). The experimenter then compares the scores of the two groups 
on the measure of the dependent variable. If the mean performance of the experimental 
group is higher than the mean of the control group, the researcher can conclude that 
the treatment was effective. 

THINK ABOUT IT 9.2 
I 

Match the term on the left with the appropriate term on the right: 

1. Outcome variable a. Independent variable 
2. Treatment variable b. Extraneous variable 
3. Confounding variable c. Dependent variable 

Answers 
1. c; 2. a; 3. b 
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9-3 Experimental Design 
experimental design A 

plan for an experiment that 
specifies what independent 

variables will be applied, 
the number of levels of 

each, how subjects are as
signed to groups, and 

the dependent variable. 

The term experimental design refers to the conceptual framework within which the ex
periment is conducted. The experimental design establishes the conditions required for 
demonstrating cause-and-effect relationships. These conditions are as follows: ( 1) Cause 
precedes effect in time, (2) the cause variable covaries (occurs together) with the effect, 
and (3) alternative explanations for the causal relationship can be ruled out. 

Experimental designs differ in the number of independent variables that are ma
nipulated. Some experimental designs have only one independent variable; other 
designs have two or more. Designs differ in the method of assigning subjects to dif
ferent treatments. In randomized experiments, subjects are randomly assigned to the 
groups; in other cases, the design uses preexisting groups, or each subject may receive 
all of the treatments. Designs also differ in how often dependent variable measures 
are made and whether all subjects receive all treatments or not. An experimental 
design serves two functions: ( 1) It establishes the conditions for the comparisons re
quired to test the hypotheses of the experiment, and (2) it enables the experimenter, 
through statistical analysis of the data, to make a meaningful interpretation of the 
results of the study. 

The most important requirement is that the design must be appropriate for testing the 
previously stated hypothesis of the study. The mark of a sophisticated experiment is 
neither complexity nor simplicity but appropriateness. A design that will do the job it 
is supposed to do is the correct design. The hypothesis may state the expected effect of 
a single independent variable or the effect of two or more variables and the interaction 
among them. The experimenter's task is to select the design that best arranges the ex
perimental conditions to test the stated hypotheses of the study. 

A second requirement is that the design must provide adequate control so that the 
effects of the independent variable can be evaluated as unambiguously as possi
ble. Unless the design controls extraneous variables, you can never be confident 
of the apparent relationship between the variables of the study. Randomization is 
the single best way to achieve the necessary control. (See Section 9-Sa for more in
formation on random assignments.) Experimental studies utilizing randomization 
provide the best evidence for determining the effectiveness of educational practices 
and programs, and they are considered the gold standard for determining "what 
works" in educational research. Slavin (2010) writes: "When we want to know the 
outcome of choosing programme X instead of programme Y, there is no substitute 
for a randomized experiment" (p. 104). The best advice for educational researchers 
is to select a design that uses randomization in as many aspects as possible. 

9-4 Validity of Research Designs 
Researchers must ask if the inferences drawn about the relationship between the vari
ables of a study are valid or not. In this chapter, we discuss the validity of experimental 
designs, which is referred to as experimental validity to distinguish it from test valid
ity discussed in Chapter 6. A very significant contribution to an understanding of the 
validity of experimental research designs was made by Campbell and Stanley (1963). 
They defined two general categories of validity of research designs: internal validity and 
external validity. Cook and Campbell (1979) elaborated on this previous classification 
into four types of validity: internal validity, external validity, construct validity, and statisti
cal conclusion validity. For a discussion of these four categories of experimental validity, 
see Shadish (2010) and Shadish, Cook, and Campbell (2002). Table 9.1 presents their 
classification of the types of validity. 
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Table 9.1 Four Types of Validity of Research Designs 

1. Internal validity: The validity of the inferences about whether the effect of variable A (the treatment) on variable B (the outcome) 
reflects a causal relationship 

2. Statistical conclusion validity: The validity of the inferences about the covariation between treatment and outcome 

3. Construct validity: The validity of the inferences about psychological constructs involved in the subjects, settings, treatments, 
and observations used in the experiment 

4. External validity: The validity of the inference about whether the cause-effect relationship holds up with other subjects, 
settings, and measurements 

Source: From Experimental and Quasi-Experimental Designs for Generalized Causal Inference (2nd ed. ), by W. Shadish, T. Cook, and D. Campbell, 
2002, Boston: Cengage Learning. 

internal validity The extent to 
which observed differences on 

the dependent variable in an 
experiment are the result of 

the independent variable, 
not of some uncontrolled 

extraneous variable(s). 

history effect In quantitative 
studies, the effect of 

extraneous events that may 
occur during an experiment 

on the dependent variable. It 
threatens internal validity. 

Validity is not a property of an experimental design. It refers to the validity of the 
inferences; thus, it is not strictly correct to say that an experiment has internal validity 
or is internally valid. 

9-4a Internal Validity 
Campbell and Stanley (1963) stated that internal validity is the basic requirement if 
one is to draw correct conclusions from an experiment. Internal validity refers to the 
inferences about whether the changes observed in a dependent variable are, in fact, 
caused by the independent variable(s) in a particular research study rather than by 
extraneous factors. Internal validity is concerned with such questions as "Did the ex
perimental treatment cause the observed change in the dependent variable or was some 
spurious factor involved?" and "Are the findings accurate?" These questions of internal 
validity cannot be answered positively by the experimenter unless the design provides 
adequate control of extraneous variables. If the design provides control of variables, 
you can eliminate alternative explanations of the observed outcome and interpret it 
as showing an intrinsic relationship between variables. Internal validity is essentially a 
problem of control. The design of appropriate controls is a matter of finding ways to 
eliminate extraneous variables that could lead to alternative interpretations and, hence, 
lower internal validity. Anything that contributes to the control of a design contributes 
to internal validity. 

Campbell and Stanley (1963) identified eight extraneous variables that frequently 
represent threats to the internal validity of a research design: Unless these variables 
are controlled, they may very well produce an effect that could be mistaken for the 
effect of the experimental treatment. If uncontrolled, these extraneous variables 
threaten the accuracy of the experiment because they permit an alternative explana
tion of the experimental findings. As Shadish ( 2010) pointed out, "In general, it is 
better to have a design that rules out a threat to validity at the start than to rely on 
fallible human judgment and statistical analysis to decide whether the threat is plau
sible after the fact" (p. 5). 

Threats to Internal Validity 
1. History. Specific events or conditions, other than the experimental treatment, may 

occur between the beginning of the treatment and the posttest measurement and 
may produce changes in the dependent variable. Such events are referred to as the 
history effect. In this case, history does not refer to past events but to extraneous 
events occurring at the same time that the experimental treatment is being ap
plied and that could produce the observed outcome even without any treatment. 
These may be major political, economic, or cultural events or some rather minor 
disruptive factors that occur during the conduct of the experiment. The longer 
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maturation Naturally 
occurring changes in subjects 

due to the passage of 
time, which may threaten 

internal validity. 

testing effect The problem 
that arises when taking a test 
once may affect the subject's 

performance when the test 
is taken again, regardless of 

any treatment. 
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the experiment continues, the greater the history threat because of the increased 
number of events that can affect the outcome of the study. 

Assume that a study was undertaken to investigate the use of films to change 
high school students' attitudes toward the use of selected drugs, including pre
scription drugs. The research plan called for a pretest to be administered to gauge 
initial attitudes, then a series of films to be shown over a two-week period, and 
finally a posttest to determine what changes may have occurred. During those two 
weeks, the country was shocked by the tragic death of a talented young rock star 
whose death was believed to be caused by an overdose of prescription drugs. The 
effect of the films on students' attitudes would be confounded with the effects of 
this tragic event so that the researcher would not know whether any change in at
titudes occurred as a result of the films or because of the event and the subsequent 
extensive media coverage. As another example, during an experiment to measure 
the effectiveness of an instructional unit on how the stock market works, let's say 
the stock market drops precipitously, generating considerable media attention. 
If students show greater knowledge of the stock market at the conclusion of the 
unit, the investigators would like to conclude that the instructional unit resulted 
in greater knowledge. They cannot reach this conclusion, however, because of the 
events that took place, along with the experimental treatment that might have 
caused the students' greater knowledge. The effects of the unit and of the students' 
exposure to the media coverage are confounded, and it is impossible to know 
how much of the students' learning is caused by the unit and how much by events 
outside the experiment. In this case, history threatens the internal validity of the 
research. 

In general, the use of a control group would eliminate the effects of history but 
only if both experimental and control groups are affected equally by the event. If 
one group was affected more than the other, internal validity would be threatened. 

2. Maturation. The term maturation refers to changes (biological or psychological) 
that may occur within subjects simply as a function of the passage of time. These 
changes threaten internal validity because they may produce effects that could 
mistakenly be attributed to the experimental treatment. Subjects may perform 
differently on the dependent variable measure simply because they are older, 
wiser, more dedicated, more fatigued, or less motivated than they were at the 
time of the first measurements. Maturation is especially a threat in research on 
children because they are naturally changing quickly. Can researchers be sure that 
the observed change is a result of the treatment and not change that would have 
occurred anyway due to the maturation of the participants? For example, it can be 
difficult to assess the effects of treatments for articulation problems among pre
schoolers because young children often naturally outgrow such problems. It has 
been difficult to assess the effects of compensatory programs such as Head Start 
on children's cognitive development because normal development ensures that 
children's cognitive skills will naturally improve over time. 

3. Testing. Taking a test once may affect the subjects' performance when the test is 
taken again, regardless of any treatment. This is called the testing effect. In designs 
using a pretest, subjects may do better on the posttest because they have learned 
the subject matter from a pretest, have become familiar with the format of the test 
and the testing environment, have developed a strategy for doing well on the test, 
or are less anxious about the test the second time. When an achievement test is 
used in the research, pretesting is a problem if the same form is used for both the 
pre- and the posttest. We recommend using equivalent forms rather than the same 
test. Pretesting effects are less threatening in designs in which the interval between 
tests is large. 
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pretest sensitization The 
effect of a pretest on subjects 
that causes them to respond 

differently to the treatment 
from the way they would 

without the pretest. 

instrumentation A threat 
to internal validity due to a 
change in the instruments 

used during an 
experimental study. 

statistical regression The 
tendency for subjects 

who scored extremely high 
or extremely low on a pretest 

to score closer to the mean 
on a posttest. 

With attitude and personality inventories, taking a pretest may sensitize the sub
jects so that they think about the questions and issues raised and subsequently give 
different responses on the posttest (pretest sensitization). For example, assume 
a researcher administers an attitude scale toward an ethnic group, introduces a 
diversity awareness program, and then gives a posttest to determine whether at
titudes changed. The attitude scale itself may stimulate subjects to think about 
their attitudes; this self-examination, rather than the program itself, may lead to 
improvements in attitudes. 

4. Instrumentation. The instrumentation threat to internal validity is a result of a 
change in the instrument used during the study. The change in the way the de
pendent variable was measured from the first time to the second time, rather than 
the treatment, may bring about the observed outcome. Changes may involve the 
type of measuring instrument, the difficulty level, the scorers, the way the tests are 
administered, using different observers for pre- and postmeasures, and so on. The 
best advice is to avoid any changes in the measuring instruments during a study. In 
classroom research, for example, a teacher should not use a multiple-choice pretest 
and an essay posttest, and the posttest should not be easier or more difficult than 
the pretest. Instrumentation is a problem in longitudinal research because the way 
measures are made may change over a period of time. 

5. Statistical regression. The term statistical regression refers to the well-known ten
dency for subjects who score extremely high or extremely low on a pretest to score 
closer to the mean (regression toward the mean) on a posttest. Statistical regres
sion is a threat to internal validity when a subgroup is selected from a larger group 
based on the subgroup's extreme scores (high or low) on a measure. When tested 
on subsequent measures, the subgroup will show a tendency to score less extremely 
on another measure, even a retest on the original measure. The subgroup will have 
a mean score closer to the mean of the original group. For example, let us assume 
that the lowest fourth of the scorers on an English proficiency test are selected for a 
special experimental program in English. The mean of this group will tend to move 
up toward the mean of the original population on a second test whether or not 
an experimental treatment is applied. This occurs because the students' scores on 
the initial proficiency test are influenced not only by their ability level, but also by 
chance factors like illness, fatigue, bad guesses, and so on. These factors may not be 
present at the second testing, and the scores will be higher regardless of the effect 
of the treatment. Similarly, high initial scorers would tend to go down toward the 
population mean on a second testing because the chance factors that influenced 
their initial scores-like lucky guesses-are no longer present. The extremely high 
scorers have nowhere to go but down. 

Figure 9.2 illustrates regression with a scattergram that shows the pattern we 
would obtain if the correlation of fourth-grade reading test scores and fifth-grade 
reading test scores is r = 0.7. Each dot represents both z scores for an individual. If 
you select individuals with a particular z score on the fourth-grade reading test and 
look at their scores on the fifth -grade reading test, you find that few have the same 
z score on both tests. If the fourth-grade z score for this subgroup is above the 
mean, we will find that a few of the students score farther above the mean in fifth 
grade than they did in fourth grade, but the majority of them have z scores closer 
to the mean and some even fall below the mean. 

For the subgroup with a z score one standard deviation above the mean on X, 
the mean on Y is +0.7. For the subgroup with z scores two standard deviations 
below the mean on X, the mean on Y is -1.4. The group with a z score of+ 2 on X 
has a mean z score of + 1.4 on Y, and so forth. The slanted line on the scattergram 
connects these means on Y for various scores on X. Note that for each group with 
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Figure 9.2 Scattergram for Fourth- and Fifth-Grade Reading Test Scores 

scores above the mean on the fourth-grade reading test, the mean z score on Y is 
lower on the fifth-grade reading test. For each group with scores below the mean on 
the fourth-grade reading test, the mean z score is higher on the fifth-grade reading 
test. In other words, the average scores for each group move closer to the mean 
because of regression. 

You must always be aware of the effect of regression in designing your experi
ments. If dealing with extreme scores is an essential part of your research question, 
the best solution is to select a large group of extreme scorers and then randomly 
assign these individuals to two different treatments. Regression will occur equally 
for each group, so you can determine the effect of the treatment unconfounded 

THINK ABOUT IT 9.3 I 

A school established a remedial mathematics program and assigned those middle school 
students who scored 2 years or more below grade level on a standardized mathematics test 
to the program. After a semester, the students were given an equivalent form of the stan
dardized test; the majority of the students scored nearer their grade equivalent. The princi
pal was delighted and encouraged other schools to use the program. What would you say to 
the principal? 

Answer 

You might say, "Beware of the regression effect." Before attributing the gains to the 
program, remember that when one is at the bottom, one has nowhere to go but up. 
The lowest scorers on the pretest include those whose scores were depressed because of 
random errors of measurement. The majority of these cases would be expected to score 
better in a subsequent test. 
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selection A threat to 
internal validity in 

quantitative research 
occurring when there are 

important differences 
between the experimental 

and control groups before the 
experiment begins. 

experimental mortality 
(attrition) A threat to internal 

validity occurring when 
there is a differential loss of 

participants from the . . 
companson groups m an 

experiment. 

with regression. You can reduce regression by using more reliable measures, which 
are less influenced by random error of measurement. 

6. Selection bias. Selection is a threat when there are important differences be
tween the experimental and control groups even before the experiment begins. 
Selection bias can often occur when the researcher cannot assign subjects ran
domly but must use intact groups (quasi-experiment). An intact group is a pre
existing group such as a class or a group set up independently of the planned 
experiment. 

A selection bias is a nonrandom factor that influences the selection of subjects 
into the experimental or the control group. As a result, the groups may have dif
ferent characteristics that affect the dependent variable. If they are not equivalent 
before the study, we cannot know whether any difference observed later is due to 
the treatment or to the pretreatment difference. 

In a learning experiment, for example, if more capable students are in the exper
imental group than in the control group, the former would be expected to perform 
better on the dependent variable measure even without the experimental treat
ment. The best way to control selection bias is to use random assignment of sub
jects to groups. With random assignment, you cannot determine in advance who 
will be in each group; randomly assigned groups differ only by chance. We discuss 
random assignment later in this chapter. 

Selection bias is also a threat when volunteers are used. People who volunteer 
for a study may differ in some important respects from nonvolunteers. If the re
searcher then compares volunteers with nonvolunteers following the experimental 
treatment, the researcher does not know if the differences are caused by the treat
ment or by preexisting differences between the two groups. 

7. Experimental mortality (attrition). Experimental mortality refers to the loss of partic
ipants during the course of an experiment. The experimental mortality (attrition) 

threat occurs because the participants who drop out of the comparison groups 
have different characteristics. This differential loss of participants may result in dif
ferences on the outcome measure even in the absence of treatment. If, for example, 
several of the lowest scorers on a pretest gradually drop out of the experimental 
group, the remaining subjects will have a higher mean performance on the final 
measure because the lowest-scoring subjects are underrepresented when the post
test is administered. 

Assume a counselor wanted to compare the effectiveness of two different mar
ital counseling procedures. She administered a pretreatment measure of marital 
adjustment to couples who had enrolled in her program, and then she randomly 
assigned each couple to procedure A or procedure B. With procedure A, which 
involved considerable soul searching and confrontation, only 11 of 20 couples 
persisted in the program and were available for the posttreatment measure. With 
procedure B, which was relaxed and less demanding, 18 of 20 couples persisted 
and were available for the posttreatment measure. The posttreatment mean of 
procedure A was higher than the mean of the procedure B group. This may be 
evidence that procedure A is more effective, but it may also be evidence that only 
those couples who were highly motivated to improve their marriage persisted 
in the program, whereas the posttreatment scores for procedure B included less 
motivated couples. 

Attrition is not usually a serious threat unless the study goes on for a long time 
or unless the treatment is so demanding that it results in low-performing partic
ipants dropping out. A researcher should monitor attrition and try to make sure 
that it is due to chance factors and not to characteristics of the participants and/or 
the experiment. 
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selection-maturation 
interaction An internal 

validity problem that occurs 
when subjects in the 

experimental and control 
groups mature at different 

rates, so they are no 
longer equivalent. 

experimenter effect A threat 
to internal validity referring 
to unintentional effects that 

the researcher may have 
on the study. 

implementation threat A 
threat to the internal validity 

of a study resulting from 
possible variations in 

implementing the treatment. 
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8. Selection-maturation interaction. Some of these threats may interact to affect in
ternal validity. In this case, selection and maturation may interact in such a 
way that the combination results in an effect on the dependent variable that 
is mistakenly attributed to the effect of the experimental treatment. Selection

maturation interaction may occur in a quasi-experimental design in which the 
experimental and control groups are not randomly selected but instead are pre
existing, intact groups such as classrooms. Although a pretest may indicate that 
the groups are equivalent at the beginning of the experiment, the experimental 
group may have a higher rate of maturation than the control group, and the 
increased rate of maturation accounts for the observed effect. If more rapidly 
maturing students are "selected" into the experimental group, the superior per
formance of this group may be due to selection-maturation rather than the 
experimental treatment. 

A group of students who elected to take a freshman honors English class, for 
instance, may show more vocabulary growth than a group in a regular freshman 
English class with the same pretest mean because their vocabulary growth was 
at a higher rate both before and during their freshman year. A comparison of 
pretest and posttest differences of the honors and the regular classes might lead 
you to conclude erroneously that the independent variable was responsible for a 
difference in gain that is really only caused by a selection-maturation interaction. 
Because they elected to take the honors English class, these students may be more 
motivated to make gains on the dependent variable than are the students in the 
regular class. The difference in gains may be mistakenly attributed to the indepen
dent variable. 

Although Campbell and Stanley (1963) originally listed only eight threats to 
internal validity, Cook and Campbell (1979) suggested that at least three more 
should be considered. 

9. Experimenter effect. Experimenter effect refers to unintentional effects that the re
searcher has on the study. Personal characteristics of the researcher such as gen
der, race, age, and position can affect the performance of subjects. Sometimes the 
actual implementation of the experiment inadvertently gives the experimental 
group an unplanned advantage over the control group (i.e., "implementation" 
threat). As an example of an implementation threat in an experiment comparing 
the effectiveness of two teaching methods, the more capable teacher may be 
assigned to the experimental group. Internal validity is also threatened if the 
experimenter has expectations or a personal bias in favor of one method over 
another method. These preferences and expectancies on the part of the experi
menter may be unconsciously transmitted to subjects in a way that affects their 
behavior. 

Assume an experimenter is investigating the effectiveness of a new teaching 
technique that he or she has developed and believes to be superior. If the exper
imenter is in a position to influence the experiment, he or she may be friendlier 
or unintentionally behave in a way that improves the performance of the exper
imental group but not of the control group. An impartial researcher would not 
necessarily obtain the same findings. Bias could also result if the experimenter 
who knows which subjects are in which group is asked to rate the performance 
of these participants. The experimenter might unintentionally rate the perfor
mance of the experimental group higher. Rosenthal (1966) was a pioneer in 
investigating the experimenter bias effect. He showed that rats labeled "bright" 
outperformed "dull" ones simply by convincing experimenters that the labels 
were correct. The higher scores for the bright rats were caused by experimenter 
bias rather than by any genuine differences between the rats. Experimenter 
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subject effects Attitudes 
developed by subjects 

in response to the 
research situation. 

Hawthorne effect An effect 
on the dependent variable 

resulting from the treatment 
group's knowledge that the 
members are participating 

in an experiment. 

compensatory rivalry A 
tendency of the control 

group subjects who know 
they are in an experiment to 
exert extra effort and hence 

perform above their typical or 
expected average. 

John Henry effect An effect 
that occurs when the con
trol group performs above 

its usual average when it 
perceives itself in competition 

with an experimental group 
that is using a new method 

or procedure. 

expectancies in research are similar to the Pygmalion effect in education, where 
teachers' expectancies about student achievement become self-fulfilling prophe
cies (Rosenthal, 1973). 

Note that this bias effect does not result from any deliberate action on the part 
of the experimenter to alter data or to get the experiment to result a certain way. In
stead, the effect comes from subtle, nonverbal cues of which the experimenter may 
not be aware but that can be detected by the participants, thus influencing their be
havior. The best way to reduce experimenter effect is to standardize all procedures 
or to let other trained individuals (rather than the investigator) work directly with 
the participants in the study. He or she should also refrain from communicating 
to the people who administer the experimental treatment any information about 
the hypothesis of the study. For more information on the experimenter effect, see 
Rosenthal and Rosnow ( 19 91). 

10. Subject effects. Participants' attitudes developed in response to the research situation 
called subject effects can be a threat to internal validity. Participants may try to im
press the experimenter or respond as they think that they are supposed to respond. 
Having been chosen for an experiment and treated in a special way may influence 
participants' behavior. For instance, in a classic study of the effects of various levels of 
lighting on worker productivity at Western Electric Company's Hawthorne, Illinois, 
plant, researchers observed that both increases and decreases in light intensity re
sulted in enhanced productivity. The researchers concluded that the attention given 
to the employees and the employees' knowledge that they were participating in an 
experiment-rather than any changes in lighting-were the major factors leading 
to the production gains. This tendency for subjects to change their behavior just be
cause of the attention gained from participating in an experiment has subsequently 
been referred to as the Hawthorne effect. This effect can be a problem in educational 
research that compares exciting new teaching methods with conventional methods. 
Sometimes subjects may react to what they perceive to be the special demands of an 
experimental situation. That is, subjects react not as they normally might, but as 
they think the more "important" researcher wants them to act. Research has shown, 
for instance, that subjects who know they are in an experiment tolerate more stress 
or administer more stress to others than they normally would. 

Two other types of subject effects are unique to the control group: 

( 1) Compensatory rivalry 

The opposite of the Hawthorne effect is compensatory rivalry. This effect, also 
called the John Henry effect1, refers to the tendency of control group subjects who 
know they are in an experiment to exert extra effort and hence to perform above 
their typical or expected average. They may perceive that they are in competition 
with the experimental group and they want to do just as well or better. Thus, the 
difference (or lack of difference) between the groups may be caused by the control 
subjects' increased motivation rather than by the experimental treatment. This effect 
more often occurs in classroom research in which a new teaching technique is being 
compared to a conventional method that may be replaced by the new method. The 
students in the conventional classroom may want to show that they can do just as 
well as the students being taught by the new method. Furthermore, the teacher in 
the control classroom may want to show that the old method is just as good and he 
or she is motivated to make a special effort. For example, early research on televised 
classroom instruction showed that the teachers in the regular classroom (control 

1This effect is named for John Henry, the legendary railroad worker who died trying to show that he could 
drive steel railroad spikes as fast as a machine. The experiment was testing the machine as a replacement for 
human workers. 
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compensatory 
demoralization A threat to 

internal validity when 
subjects believe they are 

receiving less desirable 
treatment or are being 

neglected. 

diffusion A threat to internal 
validity occurring when par
ticipants in an experimental 

group communicate informa
tion about the treatment to 

subjects in the control group 
in such a way as to influence 

the latter's behavior on the 
dependent variable. 

CHAPTER 9 EXP ERIM ENTAL RESEARCH 231 

group) made a special effort so that their students' performance matched or ex
ceeded the performance of students receiving televised instruction (experimental 
group). Teachers in the conventional classroom probably felt threatened by this 
innovation and wanted to show that they could teach better than television. 

(2) Compensatory demoralization 

Another subject effect, compensatory demoralization, occurs when subjects 
believe they are receiving less desirable treatment or are being neglected. Conse
quently, they may become resentful or demoralized and put forth less effort than 
the members of the other group. 

11. Diffusion. Diffusion occurs when participants in one group (typically the experi
mental group) communicate information about the treatment to subjects in the 
control group in a way that influences the latter's behavior on the dependent vari
able. Also, teachers involved with the experimental group may share information 
about methods and materials with teachers of the control group. Assume the sub
jects in the experimental group being taught math by an innovative method get so 
excited about the project that they share information with their friends in the con
trol group. Later, the groups may perform similarly on the dependent variable not 
because the new method was ineffective, but because its effects were disseminated 
to the control group as well. Deemphasizing the fact that an experiment is going 
on can lessen the threat of diffusion. 

THINK ABOUT IT 9.4 

Identify the potential threat to internal validity in each of the following: 

1. A teacher wanted to investigate the effectiveness of new teaching materials designed to 
increase students' math skills. One of her classes used the new materials, and another 
class used the conventional materials. Both classes took a math skills test at the end of 
the semester. 

2. Three seventh-grade science teachers used different teaching materials (A, B, and C) for a 
unit on geology. At the end of the unit, all three classes took the same achievement test. 
The class that used the A material had significantly higher scores on the test. The teachers 
concluded that A material was the best to use in the future. 

3. A teacher administered an attitude scale toward underage drinking among high school 
students. She then showed a video and used other materials that showed the dangers 
associated with underage drinking. In order to determine the effectiveness of the video 
and other materials, she later administered another attitude scale to determine if students 
changed their attitudes toward drinking. 

4. After administering a pretest and then implementing a new instructional method designed 
for low performers, a teacher noted that posttest results showed improvement for the low per
formers. 

5. A high school started a successful dropout prevention program. The principal was shocked 
to find that average annual achievement test scores declined. 

Answers 
1. There may be several threats to internal validity: selection bias (the groups were not 

equivalent prior to the study), history, experimenter effect (teacher was more enthusiastic about 
the new materials), and diffusion. 

2. Selection bias, history, and diffusion. 
3. Pretesting (students may have been sensitized by the initial attitude scale, which influenced the 

way they responded to the video and other instructional materials). 
4. Regression (students who scored low on test 1 scored higher on test 2). 
5. Attrition (the low achievers who are more prone to drop out stayed in school and took the 

achievement test, thus lowering the mean for all students). 
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Table 9.2 Threats to Internal Validity 

History Unrelated events that occur during the study affect the dependent variable. 

Maturation 

Testing effect 

Instrumentation 

Regression 

Selection bias 

Mortality 

Changes occur within the participants just as a function of passing time. 

Exposure to prior test affects posttest. 

Unreliability or a change in the measuring instrument affects result. 

Extremely high or low scorers on a pretest regress toward mean on a posttest. 

Because of selection methods, subjects in the comparison groups are not equivalent prior to study. 

A differential loss of participants from the groups affects dependent variable. 

Selection-maturation Subjects with different maturation rates are selected into treatment groups. 
interaction 

Experimenter effect 

Subject effect 

Unintentional bias or behavior of experimenter affects results. 

Attitudes developed during the study affect performance on dependent variable. 

Diffusion Participants in experimental group communicate information about treatment to control group, which 
may affect the latter's performance. 

In summary, the preceding threats to internal validity represent specific reasons 
why a researcher's conclusions about a causal relationship between variables may be 
completely wrong. Researchers must systematically examine how each threat may 
influence the results of their study. If the threats can be ruled out, researchers can have 
more confidence that the observed results were caused by the different treatments. 
Table 9.2 summarizes the threats to internal validity. 

9-5 Dealing with Threats to Internal Validity 

random assignment 
(randomization) Assigning 

members of a sample to 
experimental or control 

groups through a 
chance procedure. 

An experiment should be designed to avoid or at least minimize the effect of threats to 
internal validity.2 The researcher's first efforts must be directed toward controlling for 
any relevant preexisting differences between subjects in the comparison groups. Only 
in this way can you be fairly confident that any postexperimental differences can be 
attributed to the experimental treatment rather than to preexisting subject differences. 
Six basic procedures are commonly used to control intersubject differences and in
crease equivalence among the groups that are to be exposed to the various experimen
tal treatments: ( 1) random assignment, ( 2) randomized matching, ( 3) homogeneous 
selection, ( 4) building variables into the design, (5) statistical control (i.e., analysis of 
covariance), and ( 6) use of subjects as their own controls. 

9-5a Random Assignment 
The experimenter with an available supply of subjects has the task of dividing them 
into two groups that will be treated differently and then compared on the dependent 
variable. In assigning subjects to groups for the study, the experimenter needs a sys
tem that operates independently of personal judgment and of the characteristics of 
the group members. For example, the known high scorers must not all be assigned 
to group A and the low scorers to group B. A system that satisfies this requirement is 
random assignment, the assignment of subjects to groups in such a way that for any 
given placement, every member of the population has an equal probability of being 

2Reichardt (2000) stated that it is better to speak of "taking account of threats to validity" than "ruling out 
threats" because the latter implies a finality that can rarely be achieved in practice. "Ruling out" threats im
plies an ali-or-none quality in which threats either do or do not apply. In many cases, however, threats are a 
matter of degree rather than being absolute. 
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statistical equivalence A 
condition in which 

randomization has been 
used to assign subjects to 
groups in an experiment. 

Thus, any difference 
between the groups is a 

function of chance alone. 

randomized matching A 
procedure in which subjects 
are first paired (matched) on 
relevant variables and then a 
chance procedure is used to 
assign one member of each 

pair to the experimental 
group and the other to 

the control group. 
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assigned to any of the groups. Chance alone determines whether subjects are placed 
in the experimental or the control group, thus eliminating selection bias. The term 
randomization is often used as a synonym for random assignment. Randomization is 
the most powerful method of control because only chance would cause the groups to 
be unequal with respect to any potential extraneous variables. For example, Ms. Brown 
has 200 subjects available for an experiment but only has sufficient facilities to include 
100 in her experiment. She would first randomly select the 100 for the experiment by 
numbering all of the available subjects and using a table of random numbers, or an 
online random number generator, to select 100 participants. Thus, she avoids creating 
systematic differences between the participants in the experiment and the population 
from which they were selected. She would then use a random assignment procedure 
such as a coin toss to put participants into groups for the experiment. If heads comes up 
for a subject, then that subject goes into one group; if tails comes up, the subject goes 
into the other group. A coin toss would then determine which of the two groups is to 
get treatment A and which is to get treatment B or the control condition. Such random 
assignment of participants to treatment conditions ensures that the group assignment 
is independent of the pretreatment characteristics of the group members. Therefore, 
differences between the groups can be attributed to the treatment rather than to the 
pretreatment characteristics of the participants. 

Note that random assignment is not the same thing as random selection. Random 
selection (see Chapter 8) is the use of a chance procedure to select a sample from a 
population. Random assignment is the use of a chance procedure to assign subjects to 
treatments. 

When subjects have been randomly assigned to groups, the groups can be considered 
statistically equivalent. Statistical equivalence does not mean the groups are absolutely 
equal, but it does mean that any difference between the groups is a function of chance 
alone and not a function of experimenter bias, subjects' choices, or any other factor. A 
subject with high aptitude can be equally expected to be assigned to either treatment A 
or treatment B. The same is true for a subject with low aptitude. For the entire sample, 
the effects of aptitude on the dependent variable will tend to balance or randomize 
out. In the same manner, subjects' differences in political viewpoints, temperament, 
achievement motivation, socioeconomic level, and other characteristics will tend to be 
approximately equally distributed between the two groups. The more subjects in the 
original sample, the more probable that randomization will result in approximately 
equivalent groups. 

When random assignment has been employed, any pretreatment differences be
tween groups are nonsystematic-that is, a function of chance alone. Because these 
differences fall within the field of expected statistical variation, the researcher can use 
inferential statistics to determine the probability that posttreatment differences are due 
to chance alone. 

9-5b Randomized Matching 
When random assignment is not feasible, researchers sometimes select pairs of individ
uals with identical or almost identical characteristics and randomly assign one mem
ber of the matched pair to treatment A and the other to treatment B. This procedure 
is called randomized matching. Note that randomized matching requires that the sub
jects be matched on relevant variables first and then randomly assigned to treatments. 
The researcher first decides what variables to use for matching. These may be aptitude, 
mental age, socioeconomic status, age, gender, reading, pretest score, or other variables 
known to be related to the dependent variable of the study. If the groups are adequately 
matched on the selected variable( s ), the resulting groups are reasonably equivalent. 
The major limitation of matching is that it is almost impossible to find subjects who 
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homogeneous selection 
Employing subjects for an 

experiment who are as 
alike as possible in regard 
to relevant characteristics, 
to reduce the influence of 

extraneous variables. 

analysis of covariance 
(ANCOVA) A statistical 

technique that provides 
partial statistical control 

for one or more variables, 
removing their influence 

from the comparison 
of groups on the 

dependent variable. 

match on more than one variable. Subjects are lost to the experiment when no match 
can be found for them. This loss, of course, reduces the sample size and introduces 
sampling bias into the study. Subjects for whom matches cannot be found are usually 
those with high or low scores. Therefore, these subjects would be underrepresented. 

9-Sc Homogeneous Selection 
Another method, homogeneous selection, makes groups reasonably comparable on 
an extraneous variable by selecting samples that are as homogeneous as possible on 
that variable. If the experimenter suspects that age is a variable that might affect the 
dependent variable, he or she would select only children of a particular age. By select
ing only 6-year-old children, the experimenter would control for the effects of age as 
an extraneous, independent variable. Similarly, if intelligence is anticipated to be a 
variable affecting the dependent variable of the study, then subjects would be selected 
from children whose IQ scores are within a restricted range-for example, 100 to 110. 

This procedure has thus controlled the effects ofiQ. From this resulting homogeneous 
population, the experimenter randomly assigns individuals to groups and can assume 
that they are comparable on IQ. Beginning with a group that is homogeneous on the 
relevant variable eliminates the difficulty of trying to match subjects on that variable. 

Although homogeneous selection is an effective way of controlling extraneous vari
ables, it has the disadvantage of decreasing the extent to which the findings can be 
generalized to other populations. If a researcher investigates the effectiveness of a par
ticular method with a homogeneous sample such as children with average IQs, the 
results could not be generalized to children in other IQ ranges. The effectiveness of 
the method with children of low ability or high ability would not be known. As with 
matching, a true experiment requires that the subjects be selected first and then as
signed randomly to treatments. 

9-Sd Building Variables into the Design 
Some variables associated with the subjects can be built into the experimental design 
and thus controlled. For example, if you want to control gender in an experiment and 
you choose not to use the homogeneous selection technique just discussed, you could 
add gender as another independent variable. You would include both males and fe
males in the study and then use analysis of variance to determine the effects of both 
gender and the main independent variable on the dependent variable. This method 
not only controls the extraneous gender variable, but also yields information about its 
effect on the dependent variable as well as its possible interaction with the other inde
pendent variable( s) (see Chapter 8). 

9-Se Statistical Control 
Analysis of covariance (ANCOVA) is a statistical technique used to control for the ef
fect of an extraneous variable known to be correlated with the dependent variable. 
For example, consider an experiment to study the effects of two methods of teaching 
reading on reading achievement or the dependent variable. Subjects' reading ability 
before the experiment would be a variable that would certainly be related to the de
pendent variable of the study. You would expect that those who are good readers to 
begin with would score well on the reading posttest, whereas those who are not good 
readers would tend to score more poorly. After randomly assigning half of the subjects 
to method A and half to method B, you would administer a reading pretest to both 
groups. At the end of the experiment, an ANCOVA would adjust the mean reading post
test scores for any initial differences between the groups on the pretest. The ANCOVA 
technique removes the portion of each subject's posttest score that is in common with 
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covariate The variable used in 
ANCOVA to adjust scores. 

using subjects as their own 
controls A procedure used to 

avoid threats to internal 
validity by assigning all 

subjects to all experimental 
treatments. 

situational differences A 
threat to internal validity 

caused by extraneous 
variables. 

CHAPTER 9 EXPERIMENTAL RESEARCH 235 

his or her pretest score. The variable used in ANCOVA to adjust scores (in this case, the 
reading pretest) is called the covariate. 

Using this technique, you are not considering a participant's posttest score per se. 
Instead, you analyze the difference between posttest scores and what you expected the 
posttest scores would be given the score on the pretest and the correlation between 
pretest and posttest. 

Removing that portion of the dependent variable score variance that is systematically 
associated with pretest variance improves the precision of the experiment. With part 
of the variance in the posttest scores that is not "caused" by treatment removed, any 
difference affiliated with the treatment stands out more clearly. Using a covariate that is 
related to the dependent variable reduces the probability of Type II error. 

Achievement pretest scores are often used as covariates, but other measures, such as 
aptitude or attitude scores, can also be used. To be useful, a covariate must be correlated 
with the dependent variable. In the example, shoe size would not be a useful covariate 
because it would be expected to have negligible correlation with the reading posttest. 

9-Sf Using Subjects as Their Own Controls 
Still another procedure involves using subjects as their own controls-assigning the 
same subjects to all experimental conditions and then obtaining measurements of the 
subjects, first under one experimental treatment and then under another. For example, 
the same subjects might be required to learn two different lists of nonsense syllables
one list with high association value and the other with low association value. The dif
ference in learning time between the two lists is calculated for each subject, and then 
the average difference in learning time for all subjects can be tested for significance. 

This method of control is efficient when feasible, but in some circumstances it can
not be used. In some types of studies, exposure to one experimental condition would 
make it impossible to use the participants for the other experimental condition. You 
cannot, for example, teach children how to divide fractions one way, then erase their 
memory and teach it another way. 

In the foregoing experiment in which one group of participants was used to in
vestigate the relative ease of learning high-association and low-association nonsense 
syllables, there could be a "learning to learn" effect and, thus, whichever list appeared 
second would have an advantage over the first. Conversely, fatigue or interference ef
fects might result in poorer performance on the second list. In either case, you cannot 
separate the effect of the independent variable and the effect of order on the dependent 
variable. A useful strategy for this experiment would be to randomly divide the partici
pants into two groups-one group learning the high-association syllables first and the 
other learning the low-association syllables first. This would "balance out" the effects 
of learning to learn or fatigue. However, if learning high-association syllables first helps 
participants to learn low-association syllables later and the reverse is not true, this can 
confound the interpretation of the results. 

9-Sg Controlling Situational Differences 
Extraneous variables may operate in the experimental setting to create situational 

differences that can also threaten internal validity. Three methods are commonly 
used to control potentially contaminating situational variables by: ( 1) holding them 
constant, (2) randomizing them, or (3) manipulating them systematically and sepa
rately from the main independent variable. 

Holding situational variables constant means that all conditions in the groups are 
exactly alike except for the exposure to the independent variable. For instance, in a 
reading experiment you would have the same number of participants in each group 
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single-blind experiment An 
experiment in which subjects 
are unaware of the treatment 

condition they are in, although 
the researcher knows. 

double-blind experiment An 
experiment in which neither 

the observers nor the 
subjects know which is the 

experimental group and which 
is the control group. 

because size of group is known to be a factor affecting reading achievement. Another 
variable to control is the teacher variable because teacher efficiency and enthusiasm 
may affect the outcome of any learning experiment. Thus, the same teacher should 
be used for the two teaching methods that are to be compared. In an experiment, the 
various assistants must follow the same procedures: use the same instructions, appara
tus, and tests, and try to assume the same attitudes with all groups. All groups should 
meet at approximately the same time of day and in the same type of room. You would 
not want the experimental group to meet during the first period in the morning of a 
school day and the control group during the last period of the day. Environmental 
conditions such as temperature, light intensity, humidity, apparatus, and the presence 
or absence of distracting noises should be the same for all groups. If you cannot hold 
conditions constant, you must attempt to randomize or balance out certain situa
tional variables. For instance, if it is not possible to have the same teacher for both 
treatments, you might randomly assign half of the available teachers to use method A 
and half to use method B. You could do the same with other experimental conditions 
such as apparatus. 

It is important to control participants' attitudes as well. For example, consider a 
study designed to test the effect of a film on attitudes of middle school students. One 
randomly targeted group of children from a classroom is selected to view the film, 
leaving the control group in the classroom. Unknowingly, the experimenter may have 
set in motion many forces. The children in the control group may be resentful or feel 
rejected or inferior to the others, and these factors could affect the outcome of the 
study. The researcher must take steps to ensure that the control group also views a film 
at the same time. Both groups, or neither group, should know that they are taking part 
in an experiment. 

It is very important to control subjects' attitudes in experiments on drugs. For ex
ample, in studying the effect of a drug on the performance of a manipulative skill, all 
participants must think they are taking the drug. This is achieved by using a placebo, a 
chemically inert or neutral substance given to subjects to make them believe that they 
are receiving the actual experimental drug. The experimenter gives every participant a 
substance that appears to be the same. For some participants, this is the drug under in
vestigation; for the remainder, it is the placebo. Thus, the expectation of a drug effect is 
held constant between experimental and control groups and is therefore eliminated as 
a confounding variable. Otherwise, just the knowledge that they had been given a drug 
might lead the experimental subjects to be either extra cautious or quite reckless, and 
the experimenter would not know whether it was the effect of the drug or the subjects' 
behavior-or both-that produced the result. 

The use of a placebo as just described illustrates a single-blind experiment: The par
ticipants are unaware of the treatment condition they are in, although the researcher 
knows. Sometimes, however, it is necessary to hold the attitudes of the researcher con
stant for different independent variable levels by using a double-blind experimental 
procedure in which neither the experimenter nor the participants know which kind of 
treatment the subjects are getting. In medical research, patients are assigned at random 
to receive one treatment or another such as a drug or a placebo. Because of random as
signment, it can be concluded with an adequate number of subjects that any differences 
observed in outcomes are due to the treatment, rather than to any extraneous factors. 
Slavin (2010) writes that such well-controlled clinical research, rather than any single 
medical breakthrough, has transformed medicine. Double-blind experiments are more 
difficult to carry out in educational research because the nature of the treatment may 
make it obvious which is the experimental group. Another consideration is that in a 
double-blind situation the experimenter must depend on other people to set up the 
groups, administer the treatment, and record results. 
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CHAPTER 9 EXPERIMENTAL RESEARCH 237 

Another way to control extraneous situational variables is to manipulate them sys
tematically. Many educational experiments must use a sequence of experimental and 
control conditions to control progressive effects such as practice and fatigue effects. 
Experimenters do this by controlling the order in which experimental conditions are 
presented through counterbalancing: Half the subjects may receive an AB order, and 
the other half a BA order. In this case, an extraneous variable is being systematically 
manipulated. This procedure not only controls the potentially contaminating effect 
of order but also can estimate the size of the order effect by determining whether the 
average A and B values obtained in the two sequences are different. 

If a researcher believes that class size may influence the effectiveness of a new in
structional method, he or she can control that variable by building it into the design as 
a second independent variable. The design would provide for two levels of the method 
variable and two levels of class size, as shown here: 

Method 
A 

B 

Class Size 

Small Large 

The researcher could then determine the "effect" of the instructional method, the 
"effect" of class size, and any interaction between method and class size. Adding more 
independent variables to the experiment increases the complexity of the study, but 
it has the advantage of furnishing additional information about the "effect" of other 
relevant variables on the dependent variable and their interaction with the main inde
pendent variables. 

9-6 Statistical Conclusion Validity 
statistical conclusion 

validity The validity of 
the inferences about 

the covariation between 
two variables in an 

experimental study. 

Statistical conclusion validity refers to the appropriate use of statistics to infer whether 
an observed relationship between the independent and dependent variables in a study 
is a true cause-effect relationship or whether it is due to chance. Any inappropriate 
use of statistics is thus a threat because it may result in an erroneous conclusion about 
the effect of the independent variable on the dependent variable. Threats to statistical 
conclusion validity include using tests with low power, which may fail to detect a re
lationship between variables; violating the assumptions of statistical tests, which can 
lead to over- or underestimating the size and importance of an effect; using measures 
with low reliability or with restricted range of scores, both of which lessen the prob
ability of detecting a relationship; and using statistical tests that result in over- or un
derestimations of the size of an effect (Shadish et al., 2002, Table 2.2). Such problems 
with statistical analysis may lead researchers to report incorrectly that a treatment has 
no effect. 

9-7 Construct Validity of Experiments 
Experimental research deals with psychological constructs such as intelligence, moti
vation, learning, personality, self-esteem, creativity, attitudes, and anxiety. Recall from 
Chapter 5 that such abstract constructs cannot be measured directly. We choose indi-
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construct validity of 
experiment The extent to 

which an abstract construct 
is accurately represented 
by the measurement, the 

treatment, and the selection 
of subjects used in an 

experiment. 

cators (operational definitions) that we assume represent the construct. In Chapter 6, 

we discussed construct validity in connection with tests that are used to measure such 
psychological constructs. We defined construct validity of a test as the extent to which 
scores derived from a test measure the psychological construct that is intended to be 
measured. Shadish et al. (2002) applied the concept of construct validity to experi
mental research and referred to it as the construct validity of experiments. Specifically, 
construct validity of experiments is defined as the validity of the inferences made about 
a construct based on the measures, treatment, subjects, and settings used in an experi
mental study. 

As an example of the construct validity of an experiment, assume a researcher wants 
to investigate the effect of anxiety on learning a verbal task. The researcher manipulates 
anxiety by telling the experimental group "The results will influence your grade" or 
some similar verbal instructions. The control group receives a benign set of instruc
tions. Construct validity is concerned with how well this manipulation represents the 
construct (anxiety) that the researcher desires. The researcher may not be manipulating 
anxiety at all but rather something else, such as the need to achieve. The question is: To 
what extent are the inferences made from this experiment about the effect of anxiety on 
verbal learning justified? 

To continue with the previous example, the researcher could measure anxiety by 
asking teachers based on their observations to classify the children in their classrooms 
as "high-anxiety" or "low-anxiety." Would the teachers' ratings be an acceptable mea
sure of children's anxiety level? Would the researcher be justified in his or her conclu
sions about the effect of anxiety on learning? We would probably have more faith in 
the results of a study in which a standardized and well-established measure of anxiety 
were used to classify high- and low-anxiety children. Such a study should have more 
construct validity. 

Construct validity is also concerned with the subjects chosen for an experiment. 
Imagine a research study using disadvantaged children. How does the researcher 
define the term "disadvantaged"? Studies will define it differently so that one might 
find very different kinds of children with that label in various studies. To take an
other example, assume the subjects of a study are people suffering from depression. 
People labeled "depressed" might differ greatly depending on whether the diagnosis 
was made by a competent psychologist or by a counselor using only scores from a 
personality inventory. 

There is also concern about the construct representation of the settings for exper
imental research. This receives somewhat less attention, however, than the construct 
representations of treatments and subjects, except for research dealing with the effect of 
environment and culture. Assume a study wishes to investigate the effect of preschool 
on first-grade achievement and adjustment. Preschools differ greatly-from Head Start 
to those in public schools, Montessori, and other private preschools. It would be im
portant to know the characteristics of the preschool setting in order to make valid infer
ences from the study about the effect of preschool. 

9-7a Threats to Construct Validity 
The following potential threats to construct validity concern how well the study's oper
ations match the constructs used to describe those operations: 

1. Measure of the construct. The measures used were not appropriate (poor operational 
definition), so the construct was not accurately measured. 

2. Manipulation of the construct. The construct was not properly manipulated in the 
study; faulty manipulation may lead to incorrect inferences. 
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CHAPTER 9 EXPERIMENTAL RESEARCH 239 

3. Reactivity to the experimental situation. Subjects' perceptions of the experimental 
situation become part of the treatment construct actually being tested. Recall the 
Hawthorne effect from the discussion of internal validity. 

4. Experimenter effect. The experimenter can convey expectations about desirable 
responses and those expectations become part of the treatment construct being 
studied. 

9-7b Promoting Construct Validity 
Shadish et al. ( 2002) suggested the following ways to improve construct validity of ex
periments: (1) Start with a clear explanation of the persons, setting, treatment, and out
come constructs of interest; ( 2) carefully select instances that match those constructs; 
( 3) assess the match between instances and constructs to determine if any slippage 
between the two occurred; and ( 4) revise construct descriptions accordingly. Refer to 
Shadish et al. ( 2002) for a thorough discussion of construct validity of experiments. 

9-8 External Validity of Experimental Designs 
external validity The extent to 

which the findings of a 
particular study can 

be generalized to other 
subjects, other settings, 
and/or other operational 

definitions of the variables. 

External validity refers to the extent to which the findings of a study can be generalized 
to other subjects, settings, and treatments. Any single study is necessarily performed 
on a particular group of participants with selected measuring instruments and under 
conditions that are in some respects unique. Yet, researchers want the results of a study 
to furnish information about whether the treatment works as well in other settings with 
different individuals. Would a teaching method found to be highly effective in Miami 
be equally effective in Minneapolis? To make generalizations from the observed to the 
unobserved, researchers need to assess how well the sample of events actually studied 
represents the larger population to which results are to be generalized. To the extent 
that the inferences about a causal relationship apply given changes in participants, set
tings, and treatments, the experiment has external validity. 

9-Ba Threats to External Validity 
1. Selection-treatment interaction (i.e., nonrepresentativeness ). A major threat to 

external validity of experiments is the possibility of interaction between par
ticipant characteristics and treatment so that the results found for certain kinds 
of individuals may not hold for different individuals. This interaction occurs 
when the participants in a study are not representative of the larger popula
tion to which one may want to generalize. The results of a reading study that 
used first-graders enrolled in an affluent suburban school district might not 
be the same if first-graders in a rural school district had been the focus. When 
two experimentally accessible populations are not representative of the same 
target population, seemingly similar studies can lead to entirely different re
sults. Counseling method A may produce better results than method B in urban 
schools, whereas method B is superior in rural schools. The best method for 
teaching quantitative reasoning among eighth-graders may be the worst method 
among second-graders. 

Volunteers also present an external validity problem because they are known 
to have special characteristics that may not be typical of the population to which 
generalizations are to be made. No one knows how nonvolunteers would be af
fected by the experimental treatment. Critics have also questioned the use of col-
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reactive effect Attitudes and 
feelings that participants 
develop during the study 

that may affect the way they 
respond to the treatment. 

It is a threat to validity. 

novelty effect A subject effect 
that occurs when innovative 
new methods are used that 

affect the experimental 
group's response to the 

treatment. A validity threat. 

lege students in much experimental research in psychology and the social sciences. 
How representative are college students? Whether we can generalize the findings 
from research with college students to larger groups partially depends on the type 
of research. We might generalize the findings from research on reaction time or 
the learning of nonsense syllables, but to generalize the findings from research on 
attitudes would be more problematic. 

2. Setting-treatment interaction (i.e., artificiality). Artificiality in the setting may limit 
the generalizability of the results. The findings of a contrived lab study of motiva
tion may not be the same as findings one would obtain in a study conducted in a 
public school setting. 

3. Pretest-treatment interaction. Using a pretest may increase or decrease the exper
imental subjects' sensitivity or responsiveness to the experimental variable and, 
thus, make the results obtained for this pretested population unrepresentative of 
effects of the experimental variable on the unpretested population from which the 
experimental subjects are selected. In this case, you could generalize to pretested 
groups but not to unpretested groups. Assume that you give a group of seventh
graders a questionnaire concerning their dietary habits and randomly divide the 
group into experimental and control groups. You expose the experimental group 
to a series of sessions concerning good eating habits, whereas the control group 
is exposed to a series of sessions unrelated to eating habits (i.e., the placebo). The 
dependent variable is derived by observing the children's food selections in an 
actual free-choice situation. If the experimental group shows a greater preference 
for healthy foods, you would like to conclude that the sessions are effective. Be
fore reaching a conclusion, you must also consider the possibility that the pretest 
"caused" the students to think about their eating habits and "set them up" to re
spond to the sessions. The same effect might not have been observed in an unpre
tested group. 

4. Subject effects. Attitudes and feelings of the participants that develop during a study 
may influence the generalizability of the findings to other settings. This threat is 
also called the reactive effect because subjects are reacting to the experience of 
participating in an experiment. For example, the Hawthorne effect, described pre
viously as an internal validity problem, can also be an external validity problem. 
Subjects' knowledge that they have been selected for an experiment and are being 
treated in a special way may affect the way they respond to the treatment. Thus, the 
treatment could appear to be more effective than it might be in the long term. This 
effect weakens generalization to situations in which people do not regard them
selves as "special." Closely related is a novelty effect that may happen in research 
that compares groups using innovative new methods to untreated control groups. 
A new instructional method may appear to be successful because it leads to excite
ment and enthusiasm among participants that may affect the application of results 
to other groups. Likewise, the John Henry effect may occur when participants in 
the untreated control group are determined to do as well as or better than the par
ticipants in the experimental group. 

5. Experimenter effects. Another threat to external validity is the experimenter effect, 
which occurs when the experimenter consciously or unconsciously provides cues to 
subjects that influence their performance. The results of the study could be specific 
to an experimenter with a certain personality or other characteristics. Sometimes 
the presence of observers during an experiment may alter the normal responses of 
the participants, where the findings from that group may not be valid for another 
group or for the broader population and it would be hazardous to generalize the 
findings. 
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Table 9.3 Threats to External Validity 

Selection-treatment interaction An effect found with certain kinds of individuals might not apply with other kinds of 
individuals. Researcher should use a large random sample of participants. 

Setting-treatment interaction 

Pretest-treatment interaction 

Subject effects 

Experimenter effects 

An effect found in one kind of setting may not hold in other kinds of settings. 

Pretest may sensitize subjects to treatment to produce an effect not generalizable to an 
unpretested population. 

Subjects' attitudes developed during study may affect the generalizability of the results. 
Examples are the Hawthorne and the John Henry effects. 

Characteristics unique to a specific experimenter may limit generalizability to situations 
with a different experimenter. 

Table 9.3 summarizes the threats to external validity. 

9-8b Dealing with Threats to External Validity 
Controlling the threats to external validity is not as straightforward as with internal 
validity. With the latter, the research design is the significant factor. Before you can 
assume external validity, you need to examine carefully and logically the similar
ities and differences between the experimental setting and the target setting with 
respect to subjects and treatments. A review of the literature would reveal if other 
research on the same question had used different kinds of subjects, settings, or 
methodology. 

The following suggestions can help control threats to external validity: 

1. Randomly sample the target population to select subjects for the study and then 
randomly assign them to treatment groups. If this is not possible because of the 
population size, then select the sample randomly from the experimentally accessible 
population and show the similarity of the experimentally accessible population 
and the target population. The researcher can provide a description of the sample 
including characteristics such as age, gender, ethnicity, socioeconomic status, 
academic aptitude, and so on, which can be compared with the local accessible 
population and, ultimately, the target population. The greater the similarity between 
the sample, the accessible population, and the target population, the more confident 
you can be in generalizing the research findings. 

2. Identify the relevant characteristics of individuals in the target population and 
determine the impact of these characteristics by incorporating them into the re
search study. For example, if you want to generalize to ethnically diverse urban 
high schools, you could include different ethnic groups in the study and examine 
the performance of each group separately to determine if the experimental treat
ment worked equally well with all groups or if there were differences. This kind 
of information would help determine the groups of students to whom the results 
could be generalized. The same could be done with gender, age, educational lev
els, and other characteristics. Factorial designs enable researchers to assess the 
effectiveness of the treatment at different levels of other variables such as race 
and gender. 

3. You can control problems arising from a pretest-treatment interaction by choosing 
a design that does not use a pretest. 

4. You can control the reactive effects by arranging for a second control group 
to experience an interesting interaction with the researcher, just like the ex
perimental group. The interaction for the second control group, however, is 
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totally unrelated to the dependent variable of the study. If there is a reactive 
effect due to the subjects' feeling special that they are in a research study (i.e., 
the Hawthorne effect), it will show up in the second control group, just as it 
would in the experimental group. If the experimental group performs better 
on the dependent variable, then you have confidence that the effect is due to 
the treatment and not the Hawthorne effect. This is similar to the use of pla
cebos in medical research. Neither group knows whether it is the experimental 
(i.e., receiving the new drug) or the control group (i.e., receiving the placebo); 
thus, any expectations or psychological effects of a new drug are controlled. 
The two groups are later compared to determine the effectiveness of the real 
medication. 

5. Replicate the research study in a new setting. This is a good way to determine if similar 
results will be found. If you find the same results with other populations and in other 
settings, you can be reasonably confident that the generalizations are valid. 

9-9 Relationships among the Types of Validity 
We have discussed four types of validity of concern in experimental research. You 
may be wondering how one ever designs a study that has appropriate validity. In 
practice, researchers prioritize and make trade-offs among the validity types. The most 
important and most discussed trade-off is that between internal validity and external 
validity. Internal validity has long been considered the sine qua non ("without which, 
nothing") of experimentation. As an experiment becomes more rigorously controlled 
(i.e., internally valid) its artificiality tends to increase, and it becomes less generaliz
able and less externally valid. An experiment conducted in a more natural environ
ment, such as a classroom, may have greater external validity, but its internal validity 
may be less. Fortunately, internal and external validity are not incompatible. Most 
researchers would try first to establish internal validity because unless you can show 
that a treatment has an unambiguous effect in one setting, it is almost pointless to ask 
if the treatment would "cause" the same effect in other settings. Researchers attempt 
to reach a compromise, which amounts to choosing a design that provides sufficient 
control to make the results interpretable while preserving some realism so that the 
findings will generalize. 

External validity is also related to construct validity because valid knowledge about 
the constructs that are involved in a study is important to generalizing the results. You 
should notice that some of the same threats to internal validity are also threats to con
struct validity (e.g., subject effects and experimenter effects). 

Lastly, internal validity and statistical conclusion validity are related because both 
are concerned with the relationship between treatment and outcome. A study may be 
very carefully designed and well controlled (i.e., internal validity), but a statistical error 
can occur and lead to incorrect conclusions about effect size, for example. 

We have pointed out a list of threats that may lead researchers to make incorrect 
inferences from their studies. We hope that researchers will not find this discussion too 
discouraging. As Cooper (2006) wrote: 

Instead, researchers should use the list of pitfalls [threats] to ensure that they take their 
task seriously. No research design, in theory or practice, leads to flawless inferences be 
they about descriptions, relations, or causal connections, quantitative or qualitative, 
about individual or group-level phenomena. Ultimately, the veracity of scientific claims 
rests not on the results of a single study but on an accumulation of evidence, conducted 
by multiple researchers (p. 876). 
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RESEARCH IN THE PUBLIC EYE 

In August 2015, contributing writer Robert Slavin published an article in the Huffington Post that 
discussed research in education and what qualifies as research. In today's educational environ
ment, the most popular type of research is quantitative, randomized research, but he argues that 
the type of research is only a small part of the whole research agenda. Slavin states that some in 
the educational research community (presumably who are not quantitative researchers) conflate 
evidence-based educational reform with quantitative, randomized research, when, in fact, there 
are other equally valid types of evidence-based research. The author then asks the question: "Why 
should one be valued (and funded) far above the others?" 

Slavin argues that it all depends on the research question being asked-the research method 
used should be appropriate to the research question the researcher is asking. He states that for 
some questions (e.g., which new math curriculum is more effective in improving student achieve
ment in math), a quantitative method is more appropriate because the question involves a com
parative research design, whereas a question that is qualitative in nature (e.g., how does a new 
math curriculum change the culture of the school) requires a qualitative or descriptive approach 
(e.g., ethnographic). As a result, Slavin argues that the focus of educational research should be 
what is best for students and not on what is a favored method. 

Summary 

• Drawing on the article, why is it important to define good research questions? 
• Discuss the idea that research methods used are dependent on the research questions 

asked. 
• Assume you were asked to design a research study that compared the effect of a new in

structional method on two classes: one that used the new method and one that used the 
traditional method. What research method(s) would you recommend? Where would you 
look to find resources to help you develop your recommendations? 

Experimentation is the most rigorous and desirable form of scientific inquiry. The con
trolled conditions that characterize the experiment make it possible to identify verified 
functional relationships among the phenomena of interest to educators and research
ers. Experimenters who control the conditions under which an event occurs have dis
tinct advantages over observers who simply watch or study an event without control: 
( 1) They can manipulate or vary the conditions systematically and note the variations 
in results; ( 2) they can make the event occur at a time when they are prepared to make 
accurate observations and measurements; and (3) they can repeat their observations 
under the same conditions, for verification, and can describe these conditions so that 
other experimenters can duplicate them and make an independent check on the results. 

The four types of validity important in experimental research correspond to four 
questions that researchers ask when interpreting experimental results: 

1. Internal validity: Is there a causal relationship between the variables or would the 
outcome have been obtained without the treatment? 

2. Statistical conclusion validity: How large and reliable is the covariation between the 
presumed cause and effect? 

3. Construct validity: What constructs are involved in the persons, settings, treatments, 
and measures used in the experiment? 
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4. External validity: How generalizable is the observed causal relationship to other 
persons, treatments, and settings? 

We also discussed the factors that threaten the different types of validity of experi
mental research and how to minimize their influence. 

Key Concepts 

analysis of covariance (AN COVA) 
• companson group 

compensatory demoralization 
compensatory rivalry 
confounding 
construct validity of experiments 
control group 
control of variables 
covariate 

external validity 
extraneous variable 
Hawthorne effect 
history effect 
homogeneous selection 
implementation threat 
instrumentation 
internal validity 
John Henry effect 

random assignment (randomization) 
randomized matching 
reactive effect 
selection 
selection-maturation interaction 
single-blind experiment 
situational differences 
statistical conclusion validity 
statistical equivalence 

diffusion 
double-blind experiment 
experiment 

law of the single independent variable 
law of the single significant variable 
manipulation of an independent 

statistical regression (as internal-
validity problem) 

subject effects 
testing effect experimental design 

experimental group 
experimental mortality (attrition) 
experimenter effect 

Exercises 

variable 
maturation 
novelty effect 
pretest sensitization 

1. Which type of validity is being referred to in the 
following questions? 
a. Is the statistical test appropriate to ensure a correct 

conclusion about a causal relationship between the 
independent variable and the dependent variable? 

b. Did variable A cause variable B, or is the observed 
relationship due to some uncontrolled factor( s)? 

c. If it is a causal relationship, what constructs are 
involved in the cause-effect relationship? 

d. Can we generalize this causal relationship to 
other persons, settings, and times? 

2. What is the difference between random selection 
and random assignment? How are they related to 
internal and external validity? 

3. Evaluate the following research designs with respect 
to methods used and the control provided. Make 
suggestions for improvements if needed. 
a. A researcher wanted to ascertain if homogeneous 

grouping improves learning in a first course in bi
ology. The researcher designated one of two high 
schools in a small city to serve as the experimental 
school and the other as the control. Both schools 
had approximately the same number of students 
in each of four sections of science. In the exper
imental school, pupils were grouped homoge
neously based on aptitude and scores on achieve
ment tests in science. In the control school, pupils 
were placed in sections at random. At the end of 
the year, all pupils were given a standardized test 
in biology. Statistical tests showed the experimen
tal group to be superior on the test. The researcher 

using subjects as their own controls 

concluded that homogeneous grouping results in 
greater learning in biology. 

b. A history teacher was concerned about her stu
dents' lack of knowledge of their state and national 
governments and of current events. She decided to 
experiment with some new materials and methods 
to determine if she could obtain improvement. In 
classes A and B, she introduced the new materials 
and methods. In classes C and D, she used tradi
tional methods. Classes A and B were administered 
both the pretest and the posttest; classes C and D 
were administered only the posttest. When com
parisons were made on the posttest, classes A and 
B were found to be superior. Their superior per
formance was attributed to the new materials and 
methods. 

4. Identify the internal validity threat defined in each 
of the following: 
a. The experimental group performs better because 

its members know they are participating in an 
experiment. 

b. Changes occur within subjects over time that may 
affect the dependent variable. 

c. Extraneous events occur during the research that 
may influence the dependent variable. 

d. Subjects differ on the dependent variable even 
before the experimental treatment. 

e. Control group perceives itself in competition with 
the experimental group and tries harder. 

f. Learning about the experiment from people in 
the experimental group may affect the control 
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group's performance on the dependent variable 
measure. 

5. Identify the threats to internal validity in each of the 
following experimental studies: 
a. At the beginning of the school year, an elementary 

teacher set up reading stations in her room with 
supplementary reading materials in each. At the 
end of the year, she reported that the interest of 
her class in reading was higher than in any of her 
previous classes. She recommended that all teach
ers set up reading stations. 

b. A researcher wanted to investigate the effec
tiveness of new teaching materials designed to 
increase students' verbal skills. One class used 
the new materials and another class used conven
tional workbooks. Both classes were given a test 
of verbal skills at the end of the semester. 

c. A study was conducted in three third-grade class
rooms investigating the effect of three methods 
of teaching math. The teacher could choose the 
method she wanted to use but could use only 
one method with her students. At the end of the 
semester, all the third-graders were given the same 
math achievement test. 

6. Identify the threat to external validity in the follow
ing examples: 
a. A teacher read research reporting great results 

from using a particular remedial reading program. 
He tried the program in his classroom but did not 
get the same results. 

b. A teacher read about a new method of instruction 
that was very successful with regular classes. The 
method did not work when she tried it with her 
special education students. 

c. A research journal reported that a new antismok
ing film had brought about a significant change 
in students' attitudes. After viewing the film, 
students expressed many more negative attitudes 
toward smoking than they had on a prefilm mea
sure. A teacher decided to use the film with his 
middle school students but did not want to take 
time to administer the "pretest." He administered 
an attitude scale following the film but did not 
find marked negative attitudes toward smoking. 

7. What are the threats to internal validity in the fol
lowing examples? 
a. Very obese individuals who go to a weight control 

clinic will often show some loss of weight even if 
the weight control treatment has no effect. 

Answers 

1. a. Statistical conclusion validity 
b. Internal validity 
c. Construct validity 
d. External validity 

2. a. Random selection is using a chance procedure 
to draw a sample from a population. Because it 
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b. A longitudinal study of the effectiveness of a 
study skills treatment followed a group of college 
students. The results showed that the seniors had 
a final mean grade point average higher than they 
had as freshmen. 

8. Distinguish the instrumentation threat to internal 
validity from the testing threat. 

9. Interpret the following statement: For a research 
study to have external validity, it must first have 
internal validity. 

10. The best way to improve the internal validity of an 
experiment is to 
a. add more independent variables to the design. 
b. increase the number of comparison groups. 
c. use random assignment of participants to groups. 
d. improve the external validity of the experiment. 

11. If analysis of covariance is used to provide control 
in an experiment, the covariate would be a variable 
that has 
a. substantial correlation with the independent 

variable. 
b. low correlation with the dependent variable. 
c. substantial correlation with the dependent 

variable. 
d. low correlation with the independent variable. 

12. In an investigation of the effectiveness of a new 
reading program, a researcher chose a first -grade 
class in school district A as the experimental group 
and a first-grade class in district B as the control 
group. District B has a different admissions policy, 
so the mean age of students in the control group 
is 6 months lower than the mean age of students 
in District A. The experimental group scored sig
nificantly higher on the reading achievement test 
administered at the end of the study. The researcher 
concluded that the new reading program was more 
effective than traditional reading instruction. What 
is the main threat to the internal validity of this 
experiment? 
a. History 
b. Statistical regression 
c. Selection bias 
d. Maturation 
e. Selection-maturation interaction 

addresses the question of how well results drawn 
from a sample can be generalized to the popu
lation from which the sample was drawn, it is a 
strategy for increasing external validity. Random as
signment is using a chance procedure to assign the 
subjects available for an experiment to treatment. 
It is a strategy for increasing internal validity. 
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3. a. Because the researcher could not assign students 
randomly to the high schools, there are several 
threats to internal validity. Students in the exper
imental school may have been brighter or have 
had more background in science than students 
in the control school. Differences in the quality 
of teaching biology in the schools have not been 
controlled. Because the researcher used only 
schools in a small city, the results of the study 
could not be generalized to other high schools 
in different settings. To improve the study, the 
researcher could compare initial science achieve
ment and aptitude scores for the schools to 
determine if the groups were equivalent before 
treatment. Using several high schools, with classes 
within each high school being randomly assigned 
to experimental conditions, would control for 
factors specific to a given school. 

b. Classes not randomly assigned may not be 
equivalent. Pretesting could have been used to 
determine equivalence but was only given to the 
experimental groups. The pretesting of the ex
perimental groups alone may have sensitized the 
groups and influenced the differences found. 

4. a. Hawthorne effect (or subject effect) 
b. Maturation 
c. History 
d. Selection 
e. John Henry effect 
f. Diffusion 

5. a. Selection, history, and subjects' attitudes 
b. Selection, history, and subjects' attitudes 
c. Without random assignment, groups may not 

have been equivalent at the beginning. Teachers 
chose the method they wanted to use; their en
thusiasm, rather than the method, may have been 
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Experimental 
Research 
Designs 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

10-1 State how experimental designs are classified 
according to number of variables and internal 
validity. 

10-2 Outline the steps in conducting experimental 
research. 

10-3 Define preexperimental designs, and discuss 
their limitations. 

10-4 Describe the most widely used true experimen
tal design, and state its advantages. 

10-5 Define a factorial design, and state its 
advantages. 

10-6 Distinguish between between-groups and 
within-groups designs. 

10-7 Define quasi-experimental design, and discuss 
its limitations. 

10-8 Define time-series design, and give an example. 

10-9 Discuss control in a single-subject experimental 
design, explain the unique characteristics of 
a single-subject design, and describe when it 
is used. 

\ 

Q) 
I I 

...c 
() 

Statistical designs always involve 

compromises between the 

desirable and the possible. 

Leslie Kish 

n experimental design is the general plan 

for research in which an independent vari

able is manipulated in order to determine its effect 

on a dependent variable. The design is important 

because it determines the study's internal validity. 

Recall from Chapter 9 that internal validity refers to 

the extentto which the design permits the researcher 

to reach valid conclusions about the effect of the 

independent variable on the dependent variable. 

Designs differ in their 

efficiency and their de

mands in terms of time 

and resources, but the 

experimental design A plan for 
an experiment that specifies 
what independent variables 

will be applied, the number of 
levels of each, how subjects 
are assigned to groups, and 

the dependent variable. 
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248 PART TWO QUANTITATIVE RESEARCH 

major difference is in how effectively they rule out threats to internal validity. Obviously, one first chooses 

the design that is appropriate for testing the hypothesis of the study. From the appropriate designs, 

one chooses the one that will (1) ensure that the subjects assigned to the treatment and control groups 

do not differ systematically on any variables except the independent variable under consideration and 

(2) ensure that the outcome is a consequence of the manipulation of the independent variable and not 

of some extraneous variables. 

10-1 Classifying Experimental Designs 
Experimental designs may be classified according to ( 1) the number of independent vari
ables: single-variable designs and factorial designs. A single-variable design has one manipu
lated independent variable; factorial designs have two or more independent variables, at least 
one of which is manipulated. Experimental designs may also be classified as ( 2) preexperi
mental, true experimental, and quasi-experimental based on how well they provide control of the 
threats to internal validity. Preexperimental designs do not have random assignment of subjects 
to groups or other strategies to control extraneous variables. True experimental designs (also 
called randomized designs) use randomization and provide maximum control of extrane
ous variables. Quasi-experimental designs lack randomization but employ other strategies to 
provide limited control over extraneous variables. They are used, for instance, when preexist
ing intact classrooms are used as the experimental and control groups. Thus, true experimen
tal designs have the greatest internal validity, quasi-experimental designs have somewhat less 
internal validity, and the preexperimental designs have the least internal validity. 

Before we discuss the different experimental designs, let us introduce the terms and 
symbols we use to simplify the designs: 

1. X represents the independent variable, which is manipulated by the experimenter; 
we also refer to it as the intervention, the experimental variable, or the treatment. 

2. Y represents the measure of the dependent variable. Y
1 

represents the dependent 
variable before the manipulation of the independent variable X; it is usually a pre
test of some type administered before the experimental treatment. Y

2 
represents 

the dependent variable after the intervention of the independent variable X; it is 
usually a posttest administered to all subjects after the experimental treatment. 

3. S represents the subject or participant used in the experiment; the plural is Ss. 

4. E group is the experimental group-the group that is given the independent vari
able treatment. 

5. C group is the control group-the group that does not receive the experimental 
treatment. It receives a different treatment or no treatment at all. It is also called 
the comparison group. 

6. R indicates random assignment of subjects to the experimental groups and the 
random assignment of treatments to the groups. 

7. Mr indicates that the subjects are matched and then members of each pair are as
signed to the comparison groups at random. 

In the paradigms for the various designs, the Xs and Ys across a given row are applied 
to the same people. 

The left-to-right dimension indicates the temporal order, and the Xs and Ys vertical 
to one another are given simultaneously. A dash (-) indicates that the control group 
does not receive the X treatment or receives an alternative treatment. 1 

1This system was based on the widely cited plan developed by Campbell and Stanley (1966). 
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THINKABOUTIT 10.1 

An investigator conducted a study to assess the effectiveness of an online video on learning 
of high school economics. Forty-five students were chosen at random and assigned to one 
of two groups. Group E received online video instruction; group C received conventional 
instruction. It was found that the groups did not differ significantly in knowledge of eco
nomics on a pretest. An achievement test was given immediately after completion of the 
study; four weeks later a retention test was given. 

Group Mean t p 
Achievement test c 97.55 

E 125.73 4.02 0.01 

Retention test c 90.52 

E 112.91 2.19 

Match the terms on the right with the description given on the left. 

0.05 

1. Pretest knowledge of economics a. Independent variable 
2. p = 0.01 b. Control 
3. Random assignment to classes 

c. Finding 
4. Retention of material over a 4-week 

period showed a significant difference 
in favor of group E 

d. Level of significance 

5. Use of online videos versus conven
tional instruction 

Answers 
l.b 2.d 3.b 4.c 5.a 

10-2 Conducting Experimental Research 
Let us look at the steps involved in an experimental research study. 

1. The researcher randomly selects a sample of about 60 participants representative of 
the population to which he/she wants to generalize the results of the study. 

2. From this sample, the researcher randomly assigns a sample of about 30 partic
ipants to either an experimental group or a control (comparison) group. Each 
participant has an equal chance of being in either group; thus, the groups are statis
tically equivalent. Any difference on the dependent variable cannot be attributed 
to preexisting differences in the groups. 

3. Depending on the experimental design, the researcher may administer a pretest to 
both groups. 

4. The experimental group receives the intervention or treatment (independent vari
able) and the control group either does not get the intervention or, most likely, 
receives an alternative treatment. 

5. After the treatment period, both groups take a posttest on the dependent variable. 
This test might be identical to the pretest or it could be an equivalent form of the 
test. The scores for the two groups on the posttest are compared to determine the 
effect of the intervention. A statistical test (analysis of variance) would be used 
to indicate if the mean of the experimental group is significantly higher than the 
mean of the control group. 
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10-3 Preexperimental Designs 
preexperimental design A 
design that lacks random

ization or a control group. It 
provides little or no control of 

extraneous variables. 

one-group pretest-posttest 
design A preexperimental 
design involving a pretest, 

experimental treatment, and 
posttest to a single group 

of subjects. 

Following are two designs that are classified as preexperimental designs because they 
provide little or no control of extraneous variables. We do not recommend these de
signs; however, we realize they are still sometimes used in educational research. We 
include these weak designs in our discussion simply because they illustrate quite well 
the way that extraneous variables may operate to jeopardize the internal validity of a 
research design. If you become aware of these sources of weakness in a design, you 
should be able to avoid them. 

10-3a Design 1: One-Group Pretest-Posttest Design 
The one-group pretest-posttest design usually involves three steps: ( 1) administering a 
pretest measuring the dependent variable; ( 2) applying the experimental treatment X to 
the subjects; and (3) administering a posttest, again measuring the dependent variable. 
The pretest and the posttest are the same or equivalent forms of the test but adminis
tered at different times. Differences attributed to application of the experimental treat
ment are then evaluated by comparing the pretest and posttest scores. 

Design 1: One-Group Pretest-Posttest Design 

Pretest Independent Posttest 

X 

To illustrate the use of this design, assume that an elementary teacher wants to evalu
ate the effectiveness of a new method for teaching fourth-grade math. At the beginning 
of the school year, the students are given a standardized test (pretest) that appears to be 
a good measure of the achievement of the objectives of fourth-grade math. The teacher 
then introduces the new teaching method and at the end of the semester administers 
the same standardized test (posttest), comparing students' scores from the pretest and 
posttest in order to determine if exposure to the new teaching technique made any dif
ference. The limitation of this design is that because no control (or comparison) group 
is used, the experimenter cannot assume that any improvement in scores is a result of 
the new technique. 

Two obvious extraneous variables not controlled in this design are history and mat
uration. Things happen between pretest and posttest, other than the experimental treat
ment, that could affect learning. In the math example, widespread media interest in 
math education, increased emphasis on math in the school, or the introduction of a 
particularly effective teacher could increase student achievement in this area. Or an 
epidemic causing increased absences could depress achievement. Between pretest and 
posttest, children are growing mentally and physically and they may have learning ex
periences that could affect their achievement. History and maturation become more 
threatening to internal validity as the time between pre- and posttest increases. 

Another weakness is that Design 1 affords no way to assess the effect of the pretest. 
We know there is a practice effect when subjects take a test a second time or even take 
an alternate form of the test-or they may learn something just from taking the test 
and will do better the second time. The pretest is especially a problem in research on 
attitudes, because we know the pretest itself can affect attitudes. To deal with this prob
lem, some researchers have used Design 1 without the pretest. However, eliminating 
the pretest would only make a poor design worse. 

The best advice is to avoid using Design 1. Without a control group to make a 
comparison possible, the results obtained in a one-group design are basically 
uninterpretable. 
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static group comparison A 
preexperimental design that 
involves two or more intact 

or preexisting groups, one of 
which receives the treatment. 

CHAPTER 10 EXPERIMENTAL RESEARCH DESIGNS 251 

10-3b Design 2: Static Group Comparison 
The static group comparison uses two or more preexisting or intact (static) groups, only 
one of which is exposed to the experimental treatment. Although this design uses two 
groups for comparison, it is flawed because the subjects are not randomly assigned to 
the groups and no pretest is used. The researcher makes the assumption that the groups 
are equivalent in all relevant aspects before the study begins and that they differ only 
in their exposure to X. To attempt to assess the effects of the X treatment, the researcher 
compares the groups on the dependent variable measure. 

Design 2: Static Group Comparison 

Group Independent Variable 

E 

c 
X 

Posttest 

Although this design has sometimes been used in educational research, it is basi
cally worthless. Because neither randomization nor even matching on a pretest is used, 
we cannot assume that the groups are equivalent prior to the experimental treatment. 
Because of the possibility of initial differences between the groups, one could not con
clude that the outcome is a result of the experimental treatment. In addition to selec
tion bias, maturation and mortality are threats to the internal validity of this design. 

10-4 True Experimental Designs 

randomized subjects, 
posttest-only control group 
design A true experimental 

design that uses two random-
ized groups, one of which 

receives the treatment. Both 
groups are measured on the 
dependent variable to deter-
mine the effect of the treat

ment. No pretest is used. 

The designs in this category are called true experiments because subjects are randomly 
assigned to groups. Because of the control they provide, they are the most highly rec
ommended designs for experimentation in education. 

1 0-4a Design 3: Randomized Subjects, 
Posttest-Only Control Group Design 

Randomized subjects, posttest-only control group design is one of the simplest yet one 
of the most powerful of all experimental designs. It has the two essential elements 
necessary for maximum control of the threats to internal validity: randomization and a 
control group. No pretest is used; the randomization controls for all possible extrane
ous variables and ensures that any initial differences between the groups are attributable 
only to chance and therefore will follow the laws of probability. After the subjects are 
randomly assigned to groups, only the experimental group is exposed to the treatment. 
In all other respects, the two groups are treated alike. Members of both groups are then 
measured on the dependent variable Y

2
, and the scores are compared to determine the 

effect of X. If the obtained means of the two groups differ significantly (i.e., more than 
would be expected based on chance alone), the experimenter can be reasonably confi
dent that the experimental treatment is responsible for the observed result. 

Design 3: Randomized Subjects, Posttest-Only Control Group Design 

(R) 

(R) 

Group Independent Variable 

E 

c 
X 

Posttest 

The main advantage of Design 3 is randomization, which ensures statistical equiva
lence of the groups before introduction of the independent variable. Recall that as the 
number of subjects increases, the likelihood that randomization will produce equivalent 
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randomized matched subjects, 
posttest-only control group 

design A design in which sub
jects are matched, random
ized, and a control group is 

used but with no pretest. 

groups increases. We recommend at least 30 subjects in each group. Design 3 controls 
for the main effects of history, maturation, regression, and pretesting; because no pretest 
is used, there can be no interaction effect of pretest and X. Thus, this design is especially 
recommended for research on changing attitudes. It is also useful in studies in which a 
pretest is either not available or not appropriate, such as in studies with kindergarten or 
primary grades, where it is impossible to administer a pretest because the learning is not 
yet manifest. Another advantage of this design is that it can be extended to include more 
than two groups if necessary. Possible threats to internal validity are subject effects and 
experimenter effects. 

Design 3 does not permit the investigator to assess change. If such an assessment is 
desired, then a design that uses both a pretest and a posttest should be chosen (e.g., 
Design 5). 

Because of the lack of a pretest, mortality could be a threat. Without having pretest 
information, preferably on the same dependent variable used as the posttest, the re
searcher has no way of knowing if those who dropped out of the study were different 
from those who continued (Shadish, Cook, & Campbell, 2002). 

1 0-4b Design 4: Randomized Matched Subjects, 
Posttest-Only Control Group Design 

Randomized matched subjects, posttest-only control group design is similar to Design 3, 

except that it uses a matching technique to form comparison groups. Subjects are 
matched on one or more variables, such as aptitude or reading score, that presumably 
have a high correlation with the dependent variable. Although a pretest is not included 
in Design 4, if pretest scores on the dependent variable were available, they could be 
used very effectively for matching the participants. When matching on pretest scores, 
the more similar the pretest is to the posttest the better. The researcher uses the scores to 
identify pairs of students who obtain identical or nearly identical scores on the selected 
measure. Then a random assignment such as the flip of a coin is used to assign one 
member of each pair to the treatment group and the other to the comparison group. 

Design 4: Randomized Matched Subjects, Posttest-Only Control Group Design 

(M,) 

Group Independent Variable Posttest 

E 

c 
X 

Matching is most useful in studies in which small samples are to be used and where 
Design 3 is not appropriate. Design 3 depends completely on random assignment to 
obtain equivalent groups. With small samples the influence of chance alone may result 
in a situation in which random groups are initially very different from each other. De
sign 3 provides no assurance that small groups are really comparable before the treat
ments are applied. The matched-subjects design, however, serves to reduce the extent 
to which experimental differences can be accounted for by initial differences between 
the groups; that is, it controls preexisting intersubject differences on variables highly 
related to the dependent variable that the experiment is designed to affect. The random 
procedure used to assign the matched pairs to groups adds to the strength of this design. 

Design 4 is subject to the difficulties mentioned previously in connection with 
matching as a means of control. The matching of all potential subjects must be com
plete, and the members of each pair must be assigned randomly to the groups. If one 
or more subjects were excluded because an appropriate match could not be found, this 
would bias the sample. When using Design 4, it is essential to match every subject, even 
if only approximately, before random assignment. Design 4 can be used with more 
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randomized subjects, pretest
posttest control group design 

An experimental design that 
uses subjects matched on 

significant variables and then 
randomly assigns subjects 
to the experimental group 

or the control group. 
No pretest is used. 
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than two groups by creating matched sets and randomly assigning one member of each 
set to each group. 

1 0-4c Design 5: Randomized Subjects, Pretest-Posttest 
Control Group Design 

Design 5 is one of the most widely used true (randomized) experiments. In the random
ized subjects, pretest-posttest control group design, one randomly assigns subjects to 
the experimental and control groups and administers a pretest on the dependent vari
able Y. The treatment is introduced only to the experimental subjects (unless two dif
ferent treatments are being compared), after which the two groups are measured on the 
dependent variable. The researcher then compares the two groups' scores on the post
test. If there are no differences between the groups on the posttest, the researcher can 
then look at the average change between pretest and posttest (Y2 - Y1) scores for each 
group to determine if the treatment produced a greater change (gain) than the control 
situation. The significance of the difference in the average pretest-posttest change for 
the two groups could be determined by a t test or F test. For reasons beyond the scope 
of this discussion, measurement experts have pointed out that technical problems arise 
when comparing gain scores. 

Design 5: Randomized Subjects, Pretest-Posttest Control Group Design 

(R) 

(R) 

Group 

E 

c 

Pretest Independent Variable 

X 

Posttest 

The recommended statistical procedure to use with Design 5 is an analysis of covar
iance (ANCOVA) with posttest scores as the dependent variable and pretest scores as 
the covariate to control for initial differences on the pretest. ANCOVA is a more pow
erful test and gives more interpretable results than does the comparison of simple gain 
scores for the two groups. 

The main strength of this design is the initial randomization, which ensures statis
tical equivalence between the groups prior to experimentation; also, the fact that the 
experimenter has control of the pretest can provide an additional check on the equal
ity of the two groups on the pretest, Y

1
. Design 5 thus controls most of the extrane

ous variables that pose a threat to internal validity. For example, the effects of history 
and maturation are experienced in both groups; therefore, any difference between the 
groups on the posttest measure could probably not be attributed to these factors. Dif
ferential selection of subjects and statistical regression are also controlled through the 
randomization procedure. There is one internal validity issue, however. Although both 
E and C groups take the pretest and may experience the sensitizing effect, the pretest 
can cause the experimental subjects to respond to the X treatment in a particular way 
just because of their increased sensitivity. The result is a difference on the posttest that 
could mistakenly be attributed to the effect of the treatment alone. The crucial question 
is: Would the effect of X on the experimental subjects be the same without the exposure 
to the pretest? This problem has been particularly evident in studies of attitude change. 
When the first attitude scale is administered as the pretest in a study, it can arouse inter
est or sensitize subjects to the issues or material included in the scale. Then, when the 
experimental treatment (a lecture, film, or the like) is administered, the subjects may 
be responding not so much to the X treatment as to a combination of their aroused 
sensitivity to the issues and the experimental treatment. 

The main concern in using Design 5 is external validity. Ironically, the problem 
stems from the use of the pretest, an essential feature of the design. As mentioned 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



254 PART TWO QUANTITATIVE RESEARCH 

Solomon three-group 
design An experimental 
design in which subjects 

are randomly assigned to 
three groups: (A) pretest plus 
treatment, (B) pretest plus no 

treatment, or (C) no pretest 
plus treatment. 

previously, there may be an interaction between the pretest and the treatment so 
that the results are generalizable only to other pretested groups. The responses to the 
posttest may not be representative of how individuals would respond if they had not 
been given a pretest. 

Let us consider an example. Suppose that one criterion for the success of a new 
teaching method in high school social studies is the number of students who report 
that they read newspapers such as the New York Times. During the course, no special 
emphasis is placed on this particular source; but it, along with several other papers of 
somewhat less repute, is made available to students. If the study uses a pretest-posttest 
design, the pretest questionnaire might include an item such as "Do you read the New 
York Times for daily news?" This question alone may be enough to sensitize the exper
imental students to that newspaper, so when it becomes available during the course, 
they will be more likely to pick it out from the others. As a result, the experimental 
group may show greater use of the New York Times on the posttest than does the control 
group-not because of the course content only but because of the combined effect of 
course content and pretest. A new class taught by the same method, but not pretested 
and hence not sensitized, may show no greater attentiveness to the New York Times than 
the control group. 

Despite this shortcoming, Design 5 is widely used because the interaction between 
pretest and treatment is not a serious problem in most educational research. The pre
tests used are often achievement tests of some type and therefore do not significantly 
sensitize subjects who are accustomed to such testing. However, if the testing proce
dures are somewhat novel or motivating in their effect, then it is recommended that 
the experimenter choose a design not involving a pretest. Alternatively, whenever you 
suspect that the effect of the pretest might be reactive, it is possible to add a new group 
or groups to the study-a group that is not pretested. Solomon ( 1949) suggested two 
designs that overcome the weakness of Design 5 by adding an unpretested group or 
groups. We present these designs next. 

10-4d Design 6: Solomon Three-Group Design 
The first of the Solomon designs uses three groups with random assignment of sub
jects to groups. Note that the first two lines of this design are identical to Design 5. 
However, the Solomon three-group design has the advantage of employing a second 
control group labeled C2 that is not pretested but is exposed to the treatment X. This 
group, despite receiving the experimental treatment, is functioning as a control and is 
thus labeled control group. This design overcomes the difficulty inherent in Design 5-
namely, the interactive effect of pretesting and the experimental treatment. The posttest 
scores for the three groups are compared to assess the interaction effect. 

Design 6: Solomon Three-Group Design 

Group Pretest Independent Posttest 

{R) E y1 X y2 

{R) c1 y1 y2 

{R) c2 X y2 

If the experimental group has a significantly higher mean on the posttest Y
2 
than 

does the first control group ( CJ, the researcher cannot be confident that this difference 
is caused by X. It might have occurred because of the subjects' increased sensitization 
after the pretest and the interaction of their sensitization and X. However, if the posttest 
mean (Y

2
) of the second control group ( C

2
), which is not pretested, is also significantly 
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Solomon four-group 
design An experimental de

sign that involves random as
signment of subjects to each 

of four groups; two groups 
are pretested, two are not; 

one of the pretested and one 
of the nonpretested groups 

receive the treatment; and all 
four groups are posttested. 
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higher than that of the first control group, then one can conclude that the experimen
tal treatment, rather than the pretest-X interaction effect, has produced the difference 
because the second control group is not pretested. 

10-4e Design 7: Solomon Four-Group Design 
The Solomon four-group design provides still more rigorous control by extending 
Design 6 to include one more control group that receives neither pretest nor treatment. 

Design 7: Solomon Four-Group Design 

(R) 

(R) 

(R) 

(R) 

Group Pretest 

E 

Independent Variable Posttest 

X 

X 

Design 7, with its four groups, has strength because it incorporates the advantages 
of several other designs. It provides good control of the threats to internal validity. De
sign 7 has two pretested groups and two without a pretest; one of the pretested groups 
and one of the nonpretested groups receive the experimental treatment, and then all 
four groups take the posttest. The first two lines (as in Design 5) control extraneous 
factors such as history and maturation, and the third line (as in Design 6) controls 
the pretest-X interaction effect. When the fourth line is added to make Design 7, you 
have control over any possible contemporary effects that may occur between Y1 and Y2. 

The last two lines represent Design 3, so actually you have a combination of the ran
domized subjects pretest-posttest control group design and the randomized subjects, 
posttest-only control group design. In addition to the strengths of each design taken 
separately, you also have the replication feature provided by the two experiments. This 
combination takes advantage of the information provided by the pretest-posttest pro
cedure and at the same time shows how the experimental condition affects an unpre
tested group of Ss. 

In Design 7, you can make several comparisons to determine the effect of the experi
mental X treatment. If the posttest mean of the E group is significantly greater than the 
mean of the first control group, C

1
, and if the C

2 
posttest mean is significantly greater 

than that of Cy you have evidence for the effectiveness of the experimental treatment. 
You can determine the influence of the experimental conditions on a pretested group 
by comparing the posttests of E and C

1 
or the pre-post changes of E and C

1
• You can 

find the effect of the experiment on an unpretested group by comparing C
2 

and C
3

. If 
the average differences between posttest scores, E- C1 and C2 - C3' are approximately 
the same, then the experiment must have had a comparable effect on pretested and 
unpretested groups. 

Design 7 actually involves conducting two experiments, one with pretests and one 
without pretests. If the results of these two experiments agree, as indicated previously, 
the investigator can have much greater confidence in the findings. 

The main disadvantage of this design is the difficulty involved in carrying it out in 
a practical situation. More time and effort are required to conduct two experiments 
simultaneously, and there is the problem of locating the increased number of subjects 
of the same kind that would be needed for the four groups. 

Another difficulty is with the statistical analysis. There are not four complete sets of 
measures for the four groups. As noted, you can compare E and C

1
, and C

2 
and C

3
, but 

no single statistical procedure would use the six available measures simultaneously. 
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Campbell and Stanley (1966) suggested working only with posttest scores in a two-way 
analysis of variance design. The pretest is considered as a second independent variable, 
along with X. The design is as follows: 

Pretested 

U n pretested 

No X 

Y
2

, control 1 

Y
2

, control 3 

X 

Y
2

, experimental 

Y
2

, control 2 

From the column means, you can determine the main effect of X; from row means, 
the main effect of pretesting; and from cell means, the interaction of testing with X. 

10-5 Factorial Designs 

factorial design An experi
mental design that 

investigates two or more 
independent variables at the 
same time in order to study 

their effects singly or in 
interaction with each other. 

The designs presented thus far have been the classical single-variable designs in which 
the experimenter manipulates one independent variable X to determine its effect on 
a dependent variable Y. However, in complex social phenomena several variables of
ten interact simultaneously, and restricting a study to one independent variable may 
impose an artificial simplicity on a complex situation. The X variable alone may not 
produce the same effect as it might in interaction with another, so the findings from 
one-variable designs may be misleading. For instance, we might ask about the effec
tiveness of a particular method of teaching on students' learning. The answer may well 
be that the effectiveness depends on a number of variables, such as the age and abil
ity level of the students, the personality of the teacher, the subject matter, and so on. 
Computer-assisted instruction, for example, may be more effective with below-average 
students than with bright ones. A classical one-variable design would not reveal this in
teractive effect of method and ability level. The information yield of an experiment can 
be markedly increased by using a factorial design. A factorial design is one in which the 
researcher manipulates two or more variables simultaneously in order to study the in
dependent effect of each variable on the dependent variable as well as the effects caused 
by interactions among the several variables. Some have said that the real breakthrough 
in educational research came with Fisher's (1925) development of factorial designs. 

The independent variables in factorial designs are referred to as factors. Factors might 
be categorical variables such as gender, ethnicity, social class, and type of school, or they 
might be continuous variables such as aptitude or achievement. The researcher identifies 
the levels of each of these factors to be investigated. For example, aptitude might have 
two levels (high and low) or three levels (high, average, and low). Gender would have 
two levels (male and female), as would method of instruction (lecture and discussion). 

10-Sa Design 8: Simple Factorial Design 
Factorial designs have been developed at varying levels of complexity. The simplest 
factorial design is the 2 X 2, which is read as "2 by 2." This design has two factors, and 
each factor has two levels. 

Design 8: Simple Factorial Design 

Variable 2 
(X2) 

Variable 1 
(X1) 

Treatment A Treatment B 

Level 1 

Level2 

Cell1 

Cell2 

Cell3 

Cell4 
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interaction effect The effect of 
different combinations of two 

independent variables on a 
dependent variable. 
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Table 10.1 Example of a Factorial Design 

Instructional Method (X1) 

Aptitude (X2) Method A Method B Mean 

High 75.0 73.0 74 

Low 60.0 64.0 62 

Mean 67.5 68.5 

To illustrate, let us assume that an experimenter is interested in comparing the effec
tiveness of two types of teaching methods-methods A and B-on the achievement of 
ninth-grade science students, believing there may be a differential effect of these meth
ods based on the students' level of science aptitude. Table 10.1 shows the 2 X 2 factorial 
design. The aptitude factor has two levels-high and low; the other factor (instructional 
method) also has two levels (A and B). The researcher randomly selects 60 Ss from the 
high-aptitude group and assigns 30 Ss to method A and 30 Ss to method B. This pro
cess is repeated for the low-aptitude group. Teachers are also randomly assigned to the 
groups. Note that a 2 X 2 design requires four groups of subjects; each group represents 
a combination of a level of one factor and a level of the other factor. 

The scores in the four cells represent the mean scores of the four groups on the depen
dent variable, the science achievement test. In addition to the four cell scores representing 
the various combinations of treatments and levels, there are four marginal mean scores: 
two for the columns and two for the rows. The marginal column means are for the two 
methods, or treatments, and the marginal row means are for the two levels of aptitude. 

From the data given, you can first determine the main effects for the two independent 
variables. The main effect for treatments refers to the treatment mean scores without 
regard to aptitude level. If you compare the mean score of the two method A groups, 
67 .5, with that of the two method B groups, 68.5, you find that the difference between 
these means is only 1 point. Therefore, you might be tempted to conclude that the 
method used has little effect on the achievement scores, the dependent variable. 

Now examine the mean scores for the levels to determine the main effect of X
2

, apti
tude level, on achievement scores. The main effect for levels does not take into account 
any differential effect caused by treatments. The mean score for the two high-aptitude 
groups is 7 4, and the mean score for the two low-aptitude groups is 62; this difference, 
12 points, is the effect attributable to aptitude level. The high-aptitude group has a 
markedly higher mean score; thus, regardless of treatment, the high-aptitude groups 
perform better than the low-aptitude groups. Note that the term main effects does not 
mean the most important effect but, rather, the effect of one independent variable 
(factor) ignoring the other factor. In the example, main effect for teaching method re
fers to the difference between method A and method B (column means) for all students 
regardless of aptitude. The main effect for aptitude is the difference between all high
and low-aptitude students (row means) regardless of teaching method. 

A factorial design also permits the investigator to assess the interaction effect between 
the two independent variables-that is, the different effects of one of them at different 
levels of the other. If there is an interaction, the effect that the treatment has on learning 
will differ for the two aptitude levels. If there is no interaction, the effect of the treatment 
will be the same for both levels of aptitude. Looking at Table 10.1, you can see that the 
method A mean is higher than the method B mean for the high-aptitude group, and the 
method B mean is higher for the low-aptitude group. Thus, some particular combina
tions of treatment and level of aptitude interact to produce greater gains than do some 
other combinations. This interaction effect between method and aptitude levels is shown 
graphically in Figure 10.1. If this interaction is statistically significant, you conclude that 
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Figure 10.1 Illustration of Interaction between Method and Aptitude Level 

the effectiveness of the method depends on aptitude. Method A is more effective with the 
high-aptitude students; method B is more effective with the low-aptitude group. 

Now examine another set of data obtained in a hypothetical 2 X 2 factorial study. 
Table 10.2 shows the results of a study designed to investigate the effect of two methods of in
struction on achievement. Because the investigator anticipates that the method may be differ
entially effective depending on the aptitude of the subject, the first step is to use an aptitude 
measure and place participants into one of two levels: high aptitude or low aptitude. The 
researcher randomly assigns subjects within each aptitude level to one of the two methods. 

After the experiment, the researcher administers achievement tests and records 
the scores for every subject. If you compare the mean score of the two groups taught 
by method B, 53, with that of the two groups taught by method A, 45, the former 
is somewhat higher and method B appears to be more effective than method A. The 
difference between the means for the two aptitude levels, or the main effects for apti
tude, is 10 (54 - 44). Regardless of treatment, the high-aptitude group performs better 
than the low-aptitude group. The data reveal no interaction between treatment and 
levels. Method B appears to be more effective regardless of the aptitude level. In other 
words, treatments and levels are independent of each other. It would not be possible to 
demonstrate either the presence or the absence of interaction without using a factorial 
design. The lack of interaction is illustrated graphically in Figure 10.2. 

The factorial design can be extended to more complex experiments in which there 
are a number of independent variables; the numeric values of the digits indicate the 
number of levels for the specific independent variables. For instance, in a 2 X 3 X 4 

factorial design, there are three independent variables with two, three, and four levels, 
respectively. Such an experiment might use two teaching methods, three ability levels, 

Table 10.2 Example of a Factorial Design 

Treatment {X
1

) 

Aptitude {X2) Method A Method B 

High 50 58 

Low 40 48 

Mean 45 53 

Mean 

54 

44 
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Figure 10.2 Illustration of Lack of Interaction between Method and Aptitude Level 

and four grades. Theoretically, a factorial design may include any number of indepen
dent variables with any number of levels of each. However, when too many factors are 
manipulated or controlled simultaneously, the study and the statistical analysis become 
unwieldy and some of the combinations may be artificial. The number of groups re
quired for a factorial design is the product of the digits that indicate the factorial design. 
In the 2 X 3 X 4 design, 24 groups would be required to represent all combinations 
of the different levels of the multiple independent variables. The mere thought of the 
complexities involved in arranging for large numbers of subjects under large numbers of 
conditions will perhaps help the reader to understand why most educational researchers 
attempt to answer their questions with the simplest possible designs, even though the 
statistical analysis can be easily handled by computer. The advantages of the factorial 
design are that it accomplishes in one experiment what otherwise might require two or 
more separate studies, provides an opportunity to study interactions that are often very 
important in educational research, and provides a more powerful test of hypotheses. 

THINK ABOUT IT 10.2 

Consider the following statements and indicate whether each is true or false: 

1. If there is a significant interaction in a factorial design, then at least one of the two main effects 
also must be significant. 

2. A factorial design with two levels of factor A and four levels of factor B would require exactly 
eight separate groups of subjects. 

3. A researcher believes that a special training course will be equally effective for males and 
females. This researcher is predicting an interaction between training and gender. 

4. In a two-factor experimental design, the finding that the effect of the main independent vari
able is the same for all levels of the second independent variable indicates an interaction. 

5. If there is at least one significant main effect in a factorial design, there will be a significant 
interaction. 

6. In a factorial design with two independent variables, a researcher might find zero main effects, 
one main effect, or two main effects. 

Answers 

1. False 2.Tme 3. False 4. False 5. False 6. True 
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10-6 Other Randomized Experimental Designs 

between-subjects design An 
experimental design that uses 

different groups of subjects 
for the different treatment 

conditions being compared. 

within-subjects design An 
experimental design in which 
the same participants are ex

posed to different levels of an 
independent variable at differ
ent times. Individuals' scores 

under one treatment are com
pared with their scores under 
another treatment. No group 

comparisons are involved. 
Also called repeated

measures design. 

The experimental designs we have discussed so far use at least two groups of 
subjects, one of which is exposed to the treatment (independent variable) and 
the other that does not receive the treatment or is exposed to another level of the 
treatment. The researcher then compares the dependent variable scores for the 
different treatment groups. The essential feature of these designs is that they 
compare separate groups of subjects in order to determine the effect of the treat
ment. When the independent variable is manipulated in this way, we have what is 
called a between-subjects design. For example, a researcher who compares read
ing achievement scores for students taught by one method with scores for an 
equivalent group of students taught by a different method is using a between
subjects design. 

However, the manipulation of an independent variable does not have to involve 
different groups of subjects. It is possible to use experimental designs in which the 
same participants are exposed to different levels of the independent variable at differ
ent times. For example, a researcher might measure the learning of nonsense syllables 
by one group of students under different levels of anxiety or the math performance 
scores of a group of students when music is played in the classroom versus no music. 
This type of design in which a researcher observes each individual in all of the differ
ent treatments is called a within-subjects design. It is also called a repeated-measures 

design because the research repeats measurements of the same individuals under dif
ferent treatment conditions. The main advantage of a within-subjects design is that it 
eliminates the problem of differences in the groups that can confound the findings in 
between-subjects research. Remember that one is not comparing one group of subjects 
to another; one is comparing each individual's score under one treatment with the 
same individual's score under another treatment. Each subject serves as his or her own 
control. Another advantage of within-subjects designs is that they can be conducted 
with fewer subjects. The disadvantage of these designs is the carryover effect that may 
occur from one treatment to another. To deal with this problem, researchers typically 
arrange for the participants to experience the different treatments in random or coun
terbalanced order. 

Discussion of the different designs for within-subjects experimental research is be
yond the scope of this text. Interested readers should consult advanced texts. 

10-7 Quasi-Experimental Designs 

quasi-experimental design A 
design in which the investiga
tor can control the treatment 
and the measurement of the 

dependent variable but cannot 
control assignment of the 

subjects to treatment. 

We have discussed various true experimental designs, all of which require random 
assignment of subjects to groups. In many situations in educational research, how
ever, it is not possible to randomly assign subjects to treatment groups. Neither the 
school system nor the parents would want a researcher to decide to which classrooms 
students were assigned. In this case, researchers turn to quasi-experiments in which 
random assignment to treatment groups is not used. Quasi-experimental designs are 
similar to randomized experimental designs in that they involve manipulation of an 
independent variable but differ in that subjects are not randomly assigned to treat
ment groups. Because the quasi-experimental design does not provide full control, it 
is extremely important that researchers be aware of the threats to both internal and ex
ternal validity and consider these factors in their interpretation. Although true exper
iments are preferred, quasi-experimental designs are considered worthwhile because 
they permit researchers to reach reasonable conclusions even though full control is 
not possible. 
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nonrandomized control group, 
pretest-posttest design 

Designs using groups already 
organized into classes or other 

intact groups. 
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10-7a Design 9: Nonrandomized Control Group, 
Pretest-Posttest Design 

In a typical school situation, schedules cannot be disrupted nor classes reorganized to 
accommodate a research study. In such a case, one uses groups already organized into 
classes or other preexisting intact groups. 

Design 9: Nonrandomized Control Group, Pretest-Posttest Design 

Group 

E 

c 

Pretest Independent Variable 

X 

Posttest 

The nonrandomized control group, pretest-posttest design is one of the most widely 
used quasi-experimental designs in educational research. You can see that it is similar 
to Design 5 but with one important difference: Design 9 does not permit random as
signment of subjects to the experimental and control groups. 

A researcher might be allowed to use two sections of freshman English at a high 
school for a study on vocabulary development. The researcher should select two sec
tions that at least appear to be similar; for example, one should not choose a remedial 
class and an advanced class. Although subjects cannot be randomly assigned, one can 
flip a coin to determine which of the two intact groups will be the experimental group 
and which will be the control group. The researcher would give a vocabulary pretest to 
both classes, administer a program designed to improve vocabulary to the experimen
tal group only, and then give a vocabulary posttest to both groups. If the experimental 
group shows significantly greater achievement on the posttest, can the researcher con
clude that the new program was effective? 

Without random assignment of subjects, you do not know if the groups were equiva
lent before the study began. Perhaps the class designated the experimental group would 
have done better on the posttest without the experimental treatment. Thus, there is an 
initial selection bias that can seriously threaten the internal validity of this design. The 
pretest, the design's most important feature, provides a way to deal with this threat. The 
pretest enables you to check on the equivalence of the groups on the dependent vari
able before the experiment begins. If there are no significant differences on the pretest, 
you can discount selection bias as a serious threat to internal validity and proceed with 
the study. If there are some differences, the investigator can use ANCOVA to statistically 
adjust the posttest scores for the pretest differences. 

Because both experimental and control groups take the same pretest and posttest, 
and the study occupies the same period, other threats to internal validity, such as mat
uration, instrumentation, pretesting, history, and regression (if groups are not selected 
based on extreme scores), should not be serious threats to internal validity. Having the 
same person teach both English classes would be recommended. 

There are some possible internal validity threats, however, that this design does not 
control, namely threats resulting from an interaction of selection and some of the other 
common threats. 

Interaction of Selection and Maturation 
We have stated that maturation per se is not a serious threat in this design because both 
groups would mature during the course of the experiment. The problem arises when 
the two groups differ in their propensity to maturation. If one of the selected groups 
is more subject to maturation than the other, you have an interaction of selection and 
maturation to threaten internal validity. Suppose Section 1 of freshman English meets 
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at the same hour that the remedial mathematics class meets, whereas Section 3 meets 
at the same hour as the advanced algebra class. You would expect Section 1 as a group 
to show the most gain on academic performance on the posttest because many of the 
poorer students are in the remedial mathematics class. Section 3 would be expected to 
show the least gain because many of the best students are in the advanced algebra class 
at the same time. The timing of the mathematics classes influences the makeup of the 
English sections, and because of the interaction between selection and maturation, the 
gain to be expected in the sections is affected. 

Selection-maturation interaction can be a particularly difficult problem when vol
unteers are compared with nonvolunteers. For example, let us say you offer an after
school reading improvement program to those who wish it. Reading pretest means 
show no difference between those who volunteer for the after-school program and 
those who do not. If the posttreatment scores show greater gain for the treatment group 
than for the control group, you cannot confidently attribute the greater gain to the 
treatment. It is quite possible that students who were willing to participate in the after
school program were more concerned about their reading or their parents were more 
concerned about their reading and they were therefore more likely to show greater gain 
in reading whether they received treatment or not. 

Interaction of Selection and Regression 
A selection-regression interaction could occur in this design if you drew the groups 
used in the study from populations having different means. Even though the groups are 
equivalent on a pretest, regression would occur if the experimental group's mean of 75 
on the pretest is below the mean of its parent population, whereas the control group 
with a pretest mean of 75 is above the mean of its parent population. Because each 
group will regress toward the mean of the parent population when retested, the experi
mental group will be expected to have a higher mean on the posttest, whether or not a 
treatment is introduced; on the other hand, the mean of the control group will regress 
downward. The experimental group will appear to have made more progress during the 
course of the study than the control group, which would most likely be erroneously 
attributed to the effect of the treatment. 

Interaction of Selection and Instrumentation 
As noted in Chapter 5, many educational tests have a ceiling, which means that range 
of achievement on the test is limited. This characteristic could result in changes occur
ring for one group that apparently do not occur for the other. The gains are limited by 
the difference between the posttest's ceiling and the magnitude of the pretest score. If 
a student answers 92 items correctly on a 100-item pretest, this student can only gain 
8 points on the 100-item posttest. However, a student with a score of 42 on the pretest 
could make a gain of 58 points on the posttest. The ceiling effect thus restricts students 
with high pretest scores to a low change score. They may have improved greatly, but 
the instrument cannot show the gain. In contrast, low-scoring students on the pretest 
show a large gain because they have more room to improve their scores. You might 
erroneously conclude that the treatment was more effective with the latter group. This 
illustrates the problem with change or gain scores; an analysis of covariance with the 
pretest scores as the covariate would be the recommended procedure for analyzing the 
posttest scores. 

In summary, the nonrandomized control group, pretest-posttest design is a good 
second choice when random assignment of subjects to groups is not possible. The more 
similar the experimental and the control groups are at the beginning of the experiment, 
and the more this similarity is confirmed by similar group means on the pretest, the more 
credible the results of the nonrandomized control group, pretest-posttest study become. 
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counterbalanced design An 
experimental design in which 

the effects of order are con
trolled by having all groups 

receive all treatments but in a 
different order. 
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If the pretest scores are similar and selection-maturation and selection-regression 
interactions can be shown to be unlikely explanations of posttest differences, the re
sults of this quasi-experimental design are quite credible. 

Even if the group means are noticeably different before treatment, a nonequivalent 
control group is better than a preexperimental design that has no control group at all. 
Design 9 can be extended to employ more than two groups. The threats to external 
validity in Design 9 are similar to those encountered with Design 5. An advantage 
of Design 9, however, is that the reactive effects of experimentation are more easily 
controlled than they are in Design 5. When intact classes are used, subjects are proba
bly less aware of an experiment being conducted than when subjects are drawn from 
classes and put into experimental sessions. This contributes to the generalizability of 
the findings. 

1 0-7b Design 10: Counterbalanced Design 
A counterbalanced design, another design that can be used with intact class groups, 
rotates the groups at intervals during the experimentation. For example, groups 1 and 
2 might use methods A and B, respectively, for the first half of the experiment and then 
exchange methods for the second half. The distinctive feature of Design 10 is that all 
groups receive all experimental treatments but in a different order. In effect, this design 
involves a series of replications; in each replication the groups are shifted so that at the 
end of the experiment each group has been exposed to each X. The order of exposure 
to the experimental situation differs for each group. The following shows a counterbal
anced design used to compare the effects of two treatments on a dependent variable: 

Design 10: A Counterbalanced Design with Two Treatments 

Experimental Treatments 

Replication 

1 

2 

Group 1 

Group 2 

Column mean 

Group 2 

Group 1 

Column mean 

A classroom teacher could use a counterbalanced study to compare the effectiveness 
of two methods of instruction on learning in science. The teacher could choose two 
classes and two units of science subject matter comparable in the nature of the con
cepts, difficulty of concepts, and length. It is essential that the units be equivalent in the 
complexity and difficulty of the concepts involved. During the first replication of the 
design, class (group) 1 is taught unit 1 by method X

1 
and class (group) 2 is taught unit 

1 by method X
2

• An achievement test over unit 1 is administered to both groups. Then 
class 1 is taught unit 2 by method X

2 
and class 2 is taught unit 2 by method X

1
; both are 

then tested over unit 2. After the study, the column means are computed to indicate the 
mean achievement for both groups (classes) when taught by method X

1 
or method X

2
• 

A comparison of these column mean scores through an analysis of variance indicates 
the effectiveness of the methods on achievement in science. 

A counterbalanced design may be used when several treatments are to be investigated. 
Table 10.3 shows a counterbalanced design with four treatments. Each row in Table 10.3 
represents one replication. For each replication, the groups are shifted so that group A 
first experiences X

1
, then X

2
, X

3
, and finally X

4
• Each cell in the design would contain 

the mean scores on the dependent variable for the group, treatment, and replication 
indicated. The mean score for each column would indicate the performance of all four 
groups on the dependent variable under the treatment represented by the column. 
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Table 10.3 A Counterbalanced Design with Four Treatments 

Experimental Treatments 

Replication x1 x2 x3 x4 
1 Group A 8 c D 

2 Group C A D 8 

3 Group 8 D A c 

4 Group D c 8 A 

Column mean Column mean Column mean Column mean 

Design 10 overcomes some of the weaknesses of Design 9; that is, when intact classes 
must be used, counterbalancing provides an opportunity to rotate out any differences 
that might exist between the groups. Because all treatments are administered to all 
groups, the results obtained for each X cannot be attributed to preexisting differences 
in the subjects. If one group should have more aptitude on the average than the other, 
each X treatment would benefit from this greater aptitude. 

The main shortcoming of Design 10 is that there may be a carryover effect from 
one X to the next. Therefore, this design should be used only when the experimental 
treatments are such that exposure to one treatment will have no effect on subsequent 
treatments. This requirement may be difficult to satisfy in much educational research. 
Furthermore, one must establish the equivalence of learning material used in various 
replications. It may not always be possible to locate equivalent units of material. An
other weakness of the counterbalanced design is the possibility of boring students with 
the repeated testings this method requires. 

10-8 Time-Series Designs 

one-group time-series 
design Periodic measure

ments of one group, introduc
ing treatment into this series 

of measurements. 

Another quasi-experimental design is the time-series design in which pretesting and 
posttesting are carried out repeatedly. The repetition provides the researcher with more 
information about the baseline behavior before the treatment and also the stability of 
the behavior changes after treatment. 

1 0-Ba Design 11: One-Group Time-Series Design 
The one-group time-series design involves periodic measurement on one group and the 
introduction of an experimental treatment into this time series of measurements. As the 
design indicates, a number of measurements on a dependent variable are taken, X is in
troduced, and additional measurements ofY are made. By comparing the measurements 
before and after the introduction of the independent variable, you can assess the effect of 
X on the performance of the group on Y. A time-series design might be used in a school 
setting to study the effects of a major change in administrative policy on disciplinary 
incidents. Or a study might involve repeated measurements of students' attitudes and 
the effect produced by introducing a documentary film designed to change attitudes. 

Figure 10.3 illustrates some possible patterns from time-series studies into which 
an experimental treatment is introduced. It shows the series of measurements 
Y

1 
through ¥

8 
with the introduction of the experimental treatment at point X. You can 

assess the effect of the X by examining the stability of the repeated measurements. 

Design 11: One-Group Time-Series Design 

y1 y2 y3 y4 X Ys y6 y7 Ya 
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Figure 10.3 Illustration of Possible Outcome in a Time Design 

From examining the difference between Y
4 

and Y
5 

in pattern A in Figure 10.3, 
perhaps you would be justified in assuming that X affects the dependent variable. Pat
tern B suggests the possibility of a temporary experimental effect of X. However, you 
could not assume that X produces the change in either pattern Cor pattern D. Pattern 
C appears to result from maturation or a similar influence. The erratic nature of pattern 
D suggests the operation of extraneous factors. 

Design 11 is similar to Design 1 in that it uses before-and-after measures and lacks a 
control group. However, it has certain advantages over Design 1 that make it more useful 
in educational research. The repeated testing provides a check on some common threats 
to internal validity. Maturation, testing, and regression could be ruled out as plausible 
explanations of the shift occurring between Y

4 
and ¥

5 
if such shifts do not occur in the 

previous time periods under observation. It is recommended that no change in measur
ing instruments be made during the course of the time study. In this way, you eliminate 
changes in instrumentation as a possible explanation of the ¥

5 
- ¥

4 
difference. 

The major weakness of Design 11 is its failure to control history; that is, you cannot 
rule out the possibility that it is not X but, rather, some simultaneous event that produces 
the observed change. Perhaps such factors as seasonal or weather changes or such school 
events as examinations could account for the change. In a study designed to assess the 
effect of a lecture-film treatment on student attitudes toward minorities, to what extent 
would the attitude measurements be affected by a nationally publicized minority riot in 
a distant city? The extent to which history (uncontrolled contemporary events) is a plau
sible explanatory factor must be taken into account by the experimenters as they attempt 
to interpret their findings. You must also consider the external validity of the time design. 
Because there are repeated tests, perhaps there is a kind of interaction effect of testing that 
would restrict the findings to those populations subject to repeated testing. However, as 
long as the measurements are of a typical, routine type used in school settings, this is 
not likely to be a serious limitation. Furthermore, a selection-treatment interaction may 
occur, especially if you select some particular group that may not be typical. 

Statistical interpretation can be a particular problem with time data. The usual tests of 
significance are not appropriate with a time design because they assume that observations 
are independent of one another; but time-series data are typically correlated with one 
another. See Chapter 4 of Shadish et al. ( 2002) for a discussion of the statistical tests that 
may be used with this design. 
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control group time-series 
design A quasi-experimental 
design that involves repeated 

measurement of the depen
dent variable, the treatment, 

and additional testing to 
determine the effect of the 

treatment. A control group is 
tested but does not receive 

treatment. 

1 0-Bb Design 12: Control Group Time-Series Design 
The control group time-series design is an extension of Design 11 to include a control 
group. The control group, again representing an intact class, would be measured at the 
same time as the experimental group but would not experience the X treatment. This 
design overcomes the weakness of Design 11-that is, failure to control history as a 
source of extraneous variance. The control group permits the necessary comparison. If 
the E group shows a gain from Y

4 
to ¥

5 
but the C group does not show a gain, then the 

effect must be caused by X rather than by any contemporaneous events, which would 
have affected both groups. 

Design 12: Control Group Time-Series Design 

Group 

E y1 y2 y3 y4 X y5 y6 y7 YB 
c y1 y2 y3 y4 y5 y6 y7 YB 

Other variations of the time-series design include adding more control groups, more 
observations, or more experimental treatments. 

1 0-Bc Validity Problems with Experimental Designs 
Some sources of invalidity in the one-variable experimental designs are summarized in 
Table 10.4. This brief summary must not be depended on as the sole guide in selecting 
a design. It must be accompanied by a thorough consideration of the qualified presen
tation appearing in the text so that the reader understands the particular strengths and 
weaknesses that characterize each design. 

Table 10.4 Factors Jeopardizing the Internal Validity of Experimental Designs 

Design sa 

Preexperimental True Ex peri mental Quasi-Experimental 

Sources of Invalidity 1 2 3 4 5 6 7 8 9 10 11 12 

Historyb + + + + + + + + + + 
Maturation ? + + + + + + . + + + + 
Pretesting + + + + + + + + + + + 
Instrumentation + + + + + + + + + ? + . 

Statistical regression ? + + + + + + + . ? + + + . 

Differential selection + + + + + + + + + + 
Experimental mortality + + + + + + + + + + + 
Interaction of selection and + + + + + + ? + + . 
other threats 

Subject effects ? ? ? . . . + 
Experimenter effect ? ? ? . . . 

Diffusion na ? ? ? ? ? ? . . . . . . ? . na ? . 

aDesigns are as follows: 

1. One-group pretest-posttest 7. Solomon, four-groups 
2. Static group comparison 8. Simple factorial 
3. Randomized Ss, posttest-only control group 9. Nonrandomized control group, pretest-posttest 
4. Randomized matched Ss, posttest-only control group 10. Counterbalanced 
5. Randomized Ss, pretest-posttest control group 11. One-group time-series 
6. Solomon, three-groups 12. Control group time-series 

u A plus sign indicates that the factor is controlled; a minus sign indicates lack of control, and a question mark indicates a possible source of concern. 
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10-9 Single-Subject Experimental Designs 

single-subject research An 
experiment with only one 

subject or intact group. 

ABAB design A single-subject 
experimental design in which 

baseline measurements of the 
target behavior are made (A) 

followed by a treatment (B) 
and then a second baseline 

measurement (A) and a sec
ond treatment (B). 

The single-subject experimental designs are a type of experimental design with a unique 
feature: the sample size is just one or is composed of a few participants who are treated 
as one unit. How can an experiment be run with a sample size of one? Obviously, there 
can be no random assignment or use of control groups. In single-subject experimental 
designs (also called single-case experimental designs), the participant serves as both the 
treatment and the control group. The researcher measures participant behavior repeat
edly during at least two different points in time, when a treatment is not present and 
again when a treatment is present. The periods during which the treatment is given are 
called treatment periods, and the periods during which the treatment is not present are 
called baseline periods. The baseline period is usually referred to by the letter A and the 
treatment period by the letter B. 

For example, a teacher might want to know the effect of a certain reward (treatment or 
independent variable) on the time-on-task behavior (dependent variable) of a child with 
attention deficit/hyperactivity disorder. The child's behavior would be measured before 
the treatment (baseline), during the treatment, and after the treatment. The data for the 
baseline period would serve as the control group data and would be compared with 
the data obtained during the treatment and after the treatment period. Single-subject 

research has become popular during the past 30 years as proponents of this particular 
methodology have demonstrated that experimental control can be effectively achieved 
in other than the traditional ways. After describing the two major approaches to single
subject research and the rationale behind them, we examine the strengths and limita
tions of this type of research in comparison with the other more conventional designs. 

Study of the individual has always had a place in educational and psychological 
research. Freud's case studies and Piaget's observations of individual children are no
table examples. Although case studies (see Chapter 16) and single-subject experiments 
both study the individual, in a single-subject experiment, the investigator deliberately 
manipulates one or more independent variables, whereas in a case study the observer 
studies the subjects' interaction with events that occur naturally. 

Single-case designs have been particularly useful in clinical applications in which the 
focus is on the therapeutic value of an intervention for the client. A teacher of children 
with severe learning disabilities, for example, would want information regarding the 
effectiveness of a specific procedure with an individual child. Some believe that studies 
that report mean or average differences for groups may have little meaning when treat
ing a specific individual. Single-subject designs are basically extensions of the quasi
experimental one-group time-series design (Design 11). The two most common are the 
ABAB and the multiple-baseline designs. 

10-9a ABAB Designs 
The ABAB design consists of a period of no treatment, or baseline (A), during which the 
behavior of interest is repeatedly measured. Examples of such behaviors are the number 
of times a student with cognitive disability leaves her seat or the number of times an au
tistic child bangs his head. This pretreatment assessment serves as a control period with 
which treatment effects will be compared. After a stable picture of pretreatment behav
ior has been established, phase B, the treatment, is initiated. In the treatment phase, the 
child might be given tokens (exchangeable for desired privileges) for time periods spent 
seated or time periods with no self-abusive action. The behavior is consistently mon
itored throughout the treatment phase, usually until the intervention appears to have 
taken effect and the rate of behavior stabilizes. Further experimental control is achieved 
by a second A phase. This is usually a withdrawal of treatment, but in some cases the 
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Figure 10.4 ABAB Design (Use of Differential Reinforcement to Decrease 
Dressing Time of an 8-Year-Old Boy) 

45 

Source: From Working with Parents of Handicapped Children (p. 59), by W. Heward, J. C. Dardig, &. A. Rossett, 1979, 
Columbus, OH: Merrill. Copyright 1979 by Bell &. Howell Company. Reprinted with permission of the author. 

second A phase is actually a reversal of treatment, reinforcing a behavior incompatible 
with the desired response. Discontinuing the giving of tokens to the child constitutes 
a withdrawal of treatment, whereas giving her tokens when she leaves her seat is a 
reversal of treatment. In either case, removal of treatment is expected to cause the be
havior to return to the original (first baseline) level. Ending the experiment with the 
second A phase has the drawback of leaving the client in the same state as before the 
experiment started. For ethical reasons and to add strength to the design by replicating 
the procedure, the treatment phase (B) is again instituted. Many variations on the ABAB 
design are possible. More than one treatment can be tested-for instance, using an AB
CACB format in which A is no treatment and B and C are alternate treatments. 

Figure 10.4 illustrates an ABAB design. Mornings were often difficult for the entire 
family of an 8-year-old boy with developmental disabilities, Curt, because he took up 
to 2 hours to get dressed in the morning. Constant reminders, pleadings, and occa
sional scoldings had not helped. Once during a week of baseline measurement (A), 
Curt did get dressed in only 4 minutes, so his parents knew he was capable of dressing 
himself in a reasonable time. 

During the treatment (B) phase, each morning Curt's clothes were laid out in the 
bathroom, he was awakened, and then a kitchen timer was set for 10 minutes. Curt 
earned a red sticker to put on the chart on his door if he dressed himself before the 
timer rang. The sticker entitled him to watch 1V that evening. If he did not finish within 
the 10 minutes, he had to stay in the bathroom until dressed and forfeit 1V for the day. 
Curt was praised when he met the criterion, and he was ignored when he did not. 

During the week of baseline, Curt took an average of 59 minutes to get dressed. Dur
ing 17 days of the first B phase, Curt met the criterion nine times and his average was 
10 minutes. On three occasions, 0 minutes was recorded because he woke and dressed 
himself before his parents were awake. 

During the following 6 days, Curt's clothes were laid out for him, but the timer was 
omitted and he was allowed to watch 1V no matter how long he took to dress. His 
dressing time averaged 23 minutes during this second A phase. When treatment was 
reinstituted for 12 of the next 13 days, Curt's dressing time then averaged 8 minutes. 

Because treatment was always accompanied by a change in dressing time, a credible 
relationship between treatment and dressing time was established. The key element in 
the ABAB design is the return to former levels of behavior when the baseline condition 
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multiple-baseline design 
Observations made on one or 
several participants using two 

or more AB units. 

multiple-baseline across
participants design A single
subject experimental design 
in which the same interven

tion is applied to the same or 
similar behaviors of different 

individuals in the 
same setting. 

multiple-baseline across-
behaviors design A single

subject experimental design in 
which the same intervention is 
applied to similar behaviors in 

the same setting. 

multiple-baseline across
settings design A single

subject experimental design in 
which the same intervention is 

applied to the same behavior 
to the same individual in 

different settings. 
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is reinstated. In certain circumstances, the assumption that the intervention is the cause 
of the change can be quite weakened. If there is considerable variability during the 
baseline period, you could argue that posttreatment behavior did not differ meaning
fully from pretreatment behavior. If the shift from treatment (B) back to baseline (A) 
is equivocal, much of the power of the ABAB design is gone. The second baseline often 
does not show the same extreme of behavior as the first, and, in some cases, there is 
no return to previous rates. In some cases, other factors, such as history or maturation, 
could cause the observed effect. 

Some researchers argue that returning to baseline conditions may be unethical in 
certain circumstances. Do you really want the autistic child to return to the previous 
levels of head-banging just to provide evidence that the treatment caused the reduc
tion? Because of these potential problems with the ABAB design, the multiple-baseline 
design was developed. This design has the clinical advantage of continuing any im
provement made without returning to less desired behavior. 

10-9b Multiple-Baseline Designs 
In a multiple-baseline design, observations are made on several participants, different 
target behaviors of one or more subjects, or different situations. Thus, there are three 
basic designs: multiple-baseline across-participants design, multiple-baseline across

behaviors design, and multiple-baseline across-settings design (Evans &. Rooney, 2014). 
In a multiple-baseline across-behaviors design, the same intervention is applied to sim
ilar behaviors to the same individual in the same setting. For example, the researcher 
might record the number of times a student talked in class without permission, the 
number of times a student got out of his or her seat without permission, and the num
ber of times a student hit another child. In a multiple-baseline across-participants de
sign, the same intervention is applied to the same or similar behaviors of different 
individuals in the same setting. For example, the same behavior of several clients, such 
as amount of eye contact with the teacher, could be recorded for two or more children 
in a preschool class during the baseline phase. In both cases, the treatment (B) is the 
same across all conditions or students. In a multiple-baseline across-settings design, the 
same intervention is applied to the same behavior to the same individual in different 
settings. For example, one might want to know if a type of reinforcement is as effective 
with an individual in a math class as it is in a reading class. 

Experimental control in the multiple baseline results from starting the treatment at 
a different point in time for each behavior and/ or person involved rather than from 
returning to baseline. Thus, after the baseline is established, treatment for behavior 1 
is instituted and the baseline is continued for behaviors 2 and 3. When treatment for 
behavior 2 is instituted, treatment for behavior 1 and baseline for behavior 3 are con
tinued. Finally, treatment for behavior 3 is instituted. It is expected that each behavior 
will change in the desired direction at the point at which treatment is begun, not before 
or after. If this happens, we have confidence that the treatment effected the change. 

Thus, the multiple-baseline design uses two or more basic AB units. If some outside 
event other than the treatment was the actual cause of the changes, it should affect all 
children or all behaviors at the same point in time. One assumption of this design is 
that treatment affects different behaviors specifically. Reinforcing one behavior (com
pleting arithmetic problems) is not expected to increase another response (reading 
rate). The behaviors, or situations, must be independent (uncorrelated) for the multi
ple-baseline study to show interpretable effects. In actuality, independence of behavior 
may be difficult to attain. Modifying one behavior (such as talking in class) may influ
ence other targeted behaviors (completing assignments on time). 

Lane, Little, Redding-Rhodes, Phillips, and Welsh ( 2007) used a multiple-baseline 
design to investigate the effectiveness of a teacher-implemented reading intervention 
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on the behavior of seven first-grade students (three girls and four boys) at risk for 
emotional/behavioral disorders and reading difficulties. The participants were in two 
general education classrooms in a rural elementary school. Researchers measured read
ing and behavioral performance twice weekly during the 10-week baseline period and 
once a week during postintervention. The intervention used PALS (Peer-Assisted Learn
ing), in which participants were paired with teacher-selected students who had above
average reading skills. The pairs who remained together during the entire interven
tion phase worked on sounds, word speed games, reading aloud, and partner reading. 
The outcomes measured were decoding, oral reading fluency, and academic engage
ment. The results revealed increases in oral reading fluency relative to the baseline 
for all students, accompanied by decreases in variability of academic engagements for 
four students. 

10-9c Comparison of Single-Subject 
and Group Designs 

In both single-subject and group experiments, the goal of the experimenter is to 
establish as unequivocally as possible the connection between the manipulation of 
the independent variable (treatment) and its effect on the dependent variable (be
havior). In group designs, random assignment of subjects to experimental or control 
groups eliminates many rival explanations of differences observed after treatment. 
Treatment effects (between groups) can be assessed relative to intersubject variabil
ity effects (within group) by using appropriate statistical tests. These tests determine 
whether chance alone is a credible explanation for the results. The single-subject 
design uses other methods to establish credibility. The experimenter controls the 
amount of time in which baseline and treatment phases are in effect, and the length 
of the baseline period can be extended until the behavior stabilizes. For unambig
uous interpretation, the baseline should be relatively flat or the trend should be in 
the opposite direction from that expected after treatment. One drawback to exper
imenter control of the length of the treatment phase is the tendency to continue 
treatment until "something happens." If behavior change does not closely follow the 
beginning of treatment, it is possible that another, nonexperimental variable is the 
cause of the observed change. 

Single-subject experimental designs do bypass one source of error of group 
designs-namely, intersubject variability. Each individual serves as his or her own 
control, so comparability is not a problem. The major means of control is replication, 
a feature seldom incorporated into group designs. The ABAB design involves a single 
replication using the same subject, whereas the multiple-baseline design replicates 
more than one treatment. Replication of the multiple-baseline design makes it less 
likely that effects attributed to treatment were in fact caused by extraneous event or 
subject variables. 

Well-designed single-subject research can meet the criteria for internal valid
ity. However, the question of external validity-the generalizability of experimental 
findings-is not as easily answered by designs that use only one or a few subjects. You 
can demonstrate that allowing a behaviorally disordered teenager to listen to rock mu
sic contingent on completing assignments increases the amount of schoolwork done 
by that particular teenager, but how can you determine whether this treatment will be 
successful with other teenagers or all behaviorally disordered teenagers? Although any 
one particular single-subject study will be low in external validity, a number of similar 
studies that carefully describe subjects, settings, and treatments will build the case for 
wide application of particular treatment effects. For further discussion of single-subject 
research, the reader is referred to Kennedy (2005). 
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RESEARCH IN THE PUBLIC EYE 

In September 2012, contributing writer Alix Spiegel for National Public Radio published an article 
that discussed how teacher expectations can influence the way students perform academically. Spie
gel describes an experiment where teachers' expectations of their students were manipulated (i.e., 
given an intervention by the researcher) in order to test the effect of teacher expectations on student 
performance. After all the students took the test, she describes how the researcher selected at random 
(not based on test scores) several students from every class and told their respective teachers that the 
test predicted that those selected students were expected to experience a major bloom academically in 
the coming year. Thus, unknowing to the teachers, the randomly selected group of students actually 
contained students of varied IQ levels. The teacher expectation therefore served as the intervention. 

Spiegel describes how the researcher followed these students over the next two years and discov
ered that the teachers' expectations of those randomly selected students did affect their academic 
performance, regardless of their IQ level, on the initial test two years earlier. This is known as 
the Pygmalion effect, a phenomenon where higher expectations lead to higher performance. The 
researcher discovered that teacher expectations affect students in many ways, including the follow
ing: "Teachers give the students that they expect to succeed more time to answer questions, more 
specific feedback, and more approval: They consistently touch, nod and smile at those kids more." 

Summary 

• Drawing on the article, describe how teacher interaction with students affects students' ac
ademic performance. How do teacher beliefs about their students drive how they interact 
with their students? 

• How might schools be able to improve teacher expectations about their students? 

The design one chooses to use is very important to the validity of any conclusions that 
might be drawn from the research. We classified designs as preexperimental, random
ized experimental, or quasi-experimental depending on the degree of control provided. 
The preexperimental designs provide little or no control of extraneous variables and are 
not recommended. 

Randomized experimental designs are the best for investigating causal relationships 
among variables. As the name indicates, they require random assignment of subjects to 
levels of the independent variable. Because of the randomization, they provide the best 
control of the factors that threaten internal and external validity and are recommended 
for use whenever possible. Experiments may use different groups of subjects for the 
different experimental conditions, or the experiment may have each subject experience 
every condition. The former are called between-subjects experiments and the latter are 
called within-subjects experiments. 

Factorial designs use two or more independent variables, each having at least two 
levels. Factorial designs enable the researcher to investigate the main effects of each of 
the independent variables on the dependent variable as well as the interaction effect of 
the independent variables. An interaction exists when variable A has a different effect 
on the dependent variable when it is combined with one level of variable B than when 
it is combined with another level of variable B. Thus, one factorial design experiment 
can accomplish more than two single, independent variable experiments. 

Quasi-experimental designs are used when the investigator cannot randomly 
assign subjects to treatments. There is less control of extraneous variables in quasi
experiments; thus, they are subject to a variety of different threats to internal validity. 
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Quasi-experimental designs that study the effect of treatment on a single subject have 
proven useful in behavioral research. Single-subject experimental designs use one or 
a few participants to investigate the effect of a new procedure or an intervention. The 
basic characteristic is that measures of the dependent variable are repeated before and 
after an intervention or treatment is implemented. The researcher compares the dif
ference in behavior before and then after the intervention. Single-subject research is 
widely used in research with exceptional children and in counseling situations. 

Key Concepts 

ABAB design 
between-subjects design 

multiple-baseline across-settings 
design 

randomized subjects, posttest-only 
control group design 

randomized subjects, pretest-control group time-series design 
counterbalanced design 
experimental design 

multiple-baseline design 
nonrandomized control group, pre- posttest control group design 

repeated-measures design 
single-subject research 
Solomon four-group design 
Solomon three-group design 
static group comparison 
within-subjects design 

test-posttest design 
factorial design 
interaction effect 
multiple-baseline across-behaviors 

design 
multiple-baseline across-participants 

design 

one-group pretest-posttest design 
one-group time-series design 
preexperimental design 
quasi-experimental designs 
randomized matched subjects, post-

test-only control group design 

Exercises 

1. From a group of students enrolled in social studies 
in a high school, a researcher randomly selected 60 
students. The students were then divided into two 
groups by random assignment of 30 to group A, the 
traditional social studies curriculum, and 30 to group 
B, a new program designed to deal with the history of 
certain ethnic groups. The two groups were compared 
at the end of the semester on a scale designed to 
measure attitudes toward ethnic groups. In this study, 
identify the following: 
a. Independent variable 
b. Dependent variable 
c. Control group 
d. Experimental group 
e. Method( s) used to control for differences between 

the groups 
f. Research design used 
g. Any threats to internal validity 

2. Consider the following research question: Does 
teaching the first year of French through an oral-aural 
approach, rather than the grammar-transformational 
method, alter pupil performance on a standardized 
year-end test in grammar, reading, and vocabulary? 
a. Identify the ideal experiment to answer this ques

tion, assuming that there are no administrative or 
other restrictions. 

b. Identify the experiment that would most likely be 
required in the typical high school setting. 

c. State the relative advantages of the ideal experi
mental design (Exercise 2a) compared with the 
design in Exercise 2b. 

3. Design the ideal experiment to test the following 
hypothesis: Children who view films of harmonious 

racial interaction will show a more positive attitude 
toward racial minorities than will children shown 
films that depict racial conflict. 

4. Returning to the research problem in Exercise 2, 
suppose you also want to know if the two methods 
of teaching French have differential effects for boys 
and girls. Outline the experimental design that would 
permit you to answer this question at the same time. 

5. Assume an investigator used two methods of instruc
tion (A

1 
and A

2
) with two groups of students (B

1 
and 

B
2

) having varying levels of achievement motivation. 
The groups were compared on an achievement test at 
the end of the study. The means are presented here. 
What interpretation would you make of these results? 

Motivation 
35 

15 

Method 

15 

35 

6. What must occur to establish credibility of results in a 
single-subject design? 

7. A researcher wants to test the effectiveness of two 
different computer-based instructional methods on 
teaching a unit on weather in seventh-grade science. 
The researcher finds a teacher who will permit three of 
his classes to participate: Two classes use the comput
er-based instruction, and the third receives conventional 
classroom instruction. The researcher administers a 
pretest to all students, each class has a different method 
of instruction, and then a posttest is administered. 
a. Specify the design of this study and represent it 

using the notation system used in this chapter. 
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b. What statistics would you choose to analyze 
the data? 

8. Indicate whether an ABAB design or a multiple-base
line design would be appropriate for the following: 
a. You have a student with an extreme nail-biting 

problem and you want to work with her to elimi
nate the behavior. 

b. You have a student who has several problem 
behaviors that are disruptive and interfering with 
learning in the classroom. You have asked the 
school psychologist to help. 

In Exercises 9-12, match the experimental research designs 
with the name of the design. Use the following key: 

a. A-B-A-B d.counterbalanced 
b. quasi design e. factorial 
c. one-group time series 

9. The design uses intact groups rather than randomly 
assigned groups to investigate the effect of a 
treatment. 

10. The design involves periodic measurements on a 
group, followed by a treatment and additional 
periodic measurements. 

11. The design uses two or more independent variables 
simultaneously to determine interaction effects. 

12. Single-case design that involves baseline measure
ments of behavior followed by a treatment, then a 
second baseline measurement and a second treatment. 

Answers 

1. a. Type of social studies curriculum 
b. Scores on an ethnic attitude scale 
c. Group A, the present curriculum 
d. Group B, the curriculum with ethnic history 
e. Random selection of the sample from the popula

tion and random assignment of the sample to the 
experimental and control groups 

f. Design 3, the randomized subjects, posttest-only 
control group design 

g. In the event that randomization does not control 
for initial group differences, there is no pretest to 
use to check if there are differences in attitudes 
before the study. 

2. a. Use Design 3-that is, randomly assign first-year 
French students to either the grammar-transfor
mational (control) or oral-aural (experimental) 
group. Maintain the same conditions, time spent, 
teachers, and classroom facilities for both groups 
so that only the teaching method is different. 
Administer test at the end of the year and compare 
group achievement. 

b. Randomly assign intact classes of first-year French 
students to the two teaching methods. Each 
teacher has an equal number of the two types 
of classes. 
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13. In a randomized experiment, the combined influ
ence of two or more independent variables on a 
dependent variable is referred to as 
a. main effect. 
b. interaction. 
c. repeated-measures effect. 
d. regression effect. 

14. The major means of control in single-participant 
research designs is 
a. replication. 
b. matching. 
c. randomization. 
d. homogeneous selection. 

15. The most serious potential limitation of single
participant experimental research is 
a. intersubject variability. 
b. internal validity. 
c. external validity. 
d. instrumentation. 

16. The greatest threat to the internal validity of quasi
experimental designs is 
a. maturation. 
b. history. 
c. selection bias. 
d. instrumentation. 

c. In the ideal design, threats to external and internal 
validity are better controlled through randomiza
tion of individual students. The design in Exercise 
2b could have problems with nonequivalence of 
subjects before treatment is given so that test score 
differences could be caused by factors other than 
difference in treatment. 

3. The ideal experiment would randomly assign students 
to groups. The results of a posttreatment measure of 
attitudes toward racial minorities would be used to 
compare the experimental and control groups. 

4. This question requires a factorial design with half of 
the boys and half of the girls assigned randomly to 
the control and experimental conditions. 

5. It appears that there is an interaction between 
achievement motivation and type of instruction. 
Students with achievement motivation at level B

1 
did better with method A

1
, whereas those at level B

2 
did better with method A

2
• The significance of this 

interaction could be tested with an F test. There is no 
overall effect of motivation or instructional method 
because the means for A1 and A

2
, and B

1 
and B

2
, are 

the same. 

6. There must be an unambiguous change in behavior 
whenever there is a change in treatment. 
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7. a. Nonrandomized control group, pretest
posttest design: 

E 

E 

c 

X 

X 

b. If the groups were not significantly different 
on the pretest, you could use analysis of vari
ance on the posttest scores. Otherwise, 
ANCOVA could be used with pretest 
scores as the covariate. 
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Q.) 
t:: 
Q.) 

Ex Post Facto 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

11-1 Describe ex post facto research and compare 
it to experimental research, state conditions 
needed to infer a causal relationship, and 
identify questions for which ex post facto 
research would be the method of choice. 

11-2 Describe alternative explanations in ex 
post facto research and distinguish between 
proactive and retroactive ex post facto designs. 

11-3 Describe methods of partial control and identify 
cases in which they would be useful. 

11-4 State the major weakness of ex post factor 
research. 

\ 

Q) 
I I 

...c 
() 

Not all research questions in 

education can be answered via 

experimental research. 

s researchers probe such educational 

questions as "Why are some children more 

advanced readers than others?" "What is the 

effect of single-parent homes on achievement?" 

and "Why do some K-12 students drop out of 

school while others do not?" they find that only 

some questions can be investigated through ex

perimental research. If you want to investigate the 

influence of such variables as home environment, 

motivation, intelligence, parental reading habits, 

age, ethnicity, gender, disabilities, self-efficacy, 

and so on, you cannot randomly assign stu

dents to different categories of these variables. 

275 
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attribute independent 
variable An independent 

variable on which subjects 
differ before a study begins. 
They cannot be manipulated 

in a study. Characteristic of 
ex post facto research. 

active independent 
variable An independent 
variable created through 

active manipulation 
in the course of an 

experiment. Characteristic 
of experimental research. 

Independent variables such as these are called attribute independent 

variables. An attribute variable is a characteristic that a subject possesses 

before a study begins. 

In contrast, an independent variable that an investigator can 

directly manipulate is an active independent variable. An investigator can 

determine which students will have access to an iPad learning center 

and which will not, or which will use the Everyday Math program to study 

a unit in division and which will use the Singapore Math program. 

11-1 Characteristics of Ex Post Facto Research 

quasi-experimental 
research Research in 

which the investigator can 
control the treatment and 

the measurement of the 
dependent variable but cannot 

control assignment of the 
subjects to treatment. 

ex post facto research A type 
of research that attempts to 

determine the causes for, 
or the consequences of, 

differences that already exist 
in groups of individuals. 

causal relationship The 
relationship between 

cause and effect. 

extraneous variable An 
uncontrolled variable that 
may affect the dependent 

variable of a study; its 
effect may be mistakenly 

attributed to the independent 
variable of the study. 

When active independent variables are involved, an investigator can employ experimental 
or quasi-experimental research. When an investigation involves attribute independent 
variables that the researcher cannot manipulate, he or she must tum to ex post facto 

research. Ex post facto (Latin for "after the fact") research is conducted after variation 
in the variable of interest has already been determined in the natural course of events. 
This method is sometimes called causal comparative because its purpose is to investigate 
"cause-and-effect" relationships between independent and dependent variables (note, 
though, that the idea of cause and effect is compromised if there is a lack of random 
assignment as found with experimental research). Researchers use ex post facto research 
in situations that do not permit the randomization and manipulation of variables 
characteristic of experimental research. Thus, much of the basic rationale for either 
method is to investigate relationships among variables and test hypotheses. 

Ex post facto research is also appropriate when the variable actually could be manip
ulated but is not because it would be unethical or irresponsible to do so. For example, 
to study the effect of retention on subsequent achievement, you would not want to 
randomly assign some children to be retained and others to be promoted. Also, you 
would not manipulate the use of a drug such as Ritalin to study its effects on children's 
problem-solving behavior. In such cases, a researcher could use ex post facto research 
to compare the subsequent achievement of students who have been retained with the 
academic achievement of otherwise equivalent students who have been promoted, or 
to compare the problem-solving behavior of a group of children already taking Ritalin 
with that of a matched group not taking the drug. 

However, experimental research makes it possible to obtain much more convincing 
evidence for a causal relationship among variables than can be obtained with ex post 
facto studies. The effects of extraneous variables in an experiment are controlled by 
experimental conditions, and the antecedent independent variable is manipulated 
directly to assess its effect on the dependent variable. If you observe Y to vary concom
itantly with the variation in X in this controlled situation, then you have obtained 
evidence for the validity of the hypothesized antecedent-consequent relationship 
between X and Y. In an ex post facto investigation, in contrast, the researcher cannot 
control the independent variables by manipulation or by randomization; changes in 
the variables have already taken place. Because of this lack of control, in an ex post 
facto study, it is more hazardous to infer a genuine relationship between X andY. 

Let us illustrate the difference between ex post facto and experimental research by 
considering these two approaches to the same research question: the effect of students' 
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post hoc fallacy Mistakenly 
attributing causation 

based on a relationship 
between two variables. 
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anxiety in an achievement-testing situation on their examination performance. The ex 
post facto approach would involve measuring the already existing anxiety level at the 
time of the examination and then compare the performance of "high-anxiety" and 
"low-anxiety" students. The weakness of this approach is that you could not necessarily 
conclude that the students' anxiety produced or caused the observed difference in 
achievement examination performance. Both sets of scores may have been influenced 
by a third factor such as knowledge of the subject matter being examined or general 
self-confidence. Knowledge or aptitude may be the major cause of both the level of 
anxiety and the achievement test results. 

In an experimental approach to the same problem, the investigator could randomly 
assign subjects to two examination conditions that are identical in every respect except 
that one is anxiety arousing and the other is neutral. The experimenter could induce 
anxiety by telling the subjects that their final grade may depend on their performance, 
that they may find the test to be extremely difficult, or that the test could be used to 
identify those subjects that may need further development. The neutral group would 
merely be told that their cooperation is needed for the experiment. The investigator 
could randomly assign subjects to the two conditions. If the anxious group performed 
better than the neutral group, it could be concluded that the induced anxiety had a 
facilitating effect on test performance. If the neutral group performed better than 
the anxious group, it could be concluded that the induced anxiety had a debilitating 
effect. A conclusion could be legitimately drawn because of the control provided by 
the random assignment of groups to treatments and by the experimenter's direct 
manipulation of the independent variable. Anxiety is a unique variable that can be 
either an active or an attribute independent variable. You can manipulate it actively, as 
described (i.e., the experimental approach), or you can classify subjects based on their 
scores on an anxiety measure (i.e., the ex post facto approach). 

Ex post facto research, unlike experimental research, does not provide the safeguards 
that are necessary for making strong inferences about causal relationships. Mistakenly 
attributing causation based on a relationship between two variables is called the post 
hoc fallacy. An investigator who finds a relationship between the variables in an ex 
post facto study has secured evidence only of some concomitant variation. Because the 
investigator has not controlled X, or other possible variables that may have determined 
Y, there is less basis for inferring a causal relationship between X and Y. 

If you wish to reach a conclusion that one variable (X) is the cause of another vari
able (Y), various types of evidence should be sought and verified: 

1. A statistical relationship between X and Y has been established. 

2. X preceded Yin time. 

3. Other factors did not determine Y. 

A statistical relationship is one in which a change in one variable can be predicted 
from a change in the other. However, we must note a major caution that such a rela
tionship between two variables, by itself, is not sufficient evidence of cause and effect. 
You must look for evidence in other areas. 

Therefore, you must also establish the time sequence; that is, you must consider 
whether Y might have occurred before X and hence could not be an effect of X. If X is 
a cause of Y, then a change in X must precede a change in Y. Decisions about the time 
relationship between X and Y can be made either on a logical basis or as a result of 
measurements that show the groups did not differ on Y before exposure to X. 

A third type of evidence shows that no other plausible explanation can account 
for the observed effect. It is extremely important that you consider whether factors 
other than X might have determined Y. This is the most difficult evidence to obtain. 
You check this possibility by introducing other relevant variables into the analysis, 
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.. 

THINK ABOUT IT 11.1 

1. Why does the current administration of the U.S. Department of Education prefer randomized 
experimental research to ex post facto research? 

2. Why do researchers conduct ex post facto research? 

Answers 
1. Because active independent variables are factors that the researcher can change; therefore, 

true experimental research yields information on which proposed programs have sufficient 
evidence to obtain funding. 

2. Because many important independent variables in education, and social science research in 
general, cannot be deliberately manipulated; or, in some cases they could be manipulated, 
but it would be unethical to do so. 

spurious relationship An 
apparent relationship between 

two variables that is not 
genuine but due to an 

extraneous variable 
influencing both. 

preferably derived via theory and/ or the scholarly literature, and observing how 
the relationship between X and Y is affected by these additional variables. You may 
find that the relationship between X and Y holds up even when the other variables 
are introduced. In this case, you have evidence to support a causal inference. How
ever, you may find that other variables may account for the apparent relationship be
tween X and Y In this case, you would conclude that the relationship between X and 
Y is spurious. A spurious relationship is one in which the two variables really have 
no effect on each other but are related because another variable influences both. For 
example, a positive relationship between the number of churches and the number of 
armed robberies in the cities within a state does not mean that building more churches 
will increase armed robberies or that increasing armed robberies will cause more 
churches to be built. Here, the extraneous variable is city size. Large cities have 
more churches and more armed robberies, whereas small cities have fewer armed 
robberies and fewer churches. 

11-2 Planning an Ex Post Facto Research Study 
1. The first step in an ex post facto study is to state the research problem, usually in the form 

of a question. What is the relationship between variable A and variable B? Again, in 
this type of research, the variables involved are those that the researcher does not 
directly manipulate. The researcher then states a hypothesis about the expected re
lationship, potentially about its direction and magnitude of strength, and defines 
the variables in operational terms. 

2. Next, select two or more groups to be compared. Recall that investigators doing ex post 
facto research achieve the variation they want not by directly manipulating the 
variable but by selecting individuals in whom the variable is present or absent, 
strong or weak, and so on. Thus, these two groups differ on the variable of interest 
in that one group possesses the characteristic and the other group does not, but 
they should be similar on any relevant extraneous variables. Differential (subject) 
selections pose a major threat to the internal validity of ex post facto investigations 
because you have no control over the selection of subjects into the two groups. 
They are selected because they already possess the variable of interest; for exam
ple, smoker/nonsmoker and retained/not retained. Whenever assignment is not 
random, there exists the problematic issue that other variables may enter in to the 
design and "assist" in explaining the observed difference between the groups. The 
way to deal with this internal threat to validity is to collect data to show that the 
groups are similar on other extraneous variables that might affect the variable of 
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proactive ex post facto 
research A design in 

which subjects are 
grouped based on the 

independent variable and 
then compared on measures 

of a dependent variable. 

retroactive ex post facto 
research Research 

seeking possible 
antecedent causes 

(independent variables) 
for a preexisting 

dependent variable. 

common cause A variable 
that influences both 

the independent variable 
and the dependent variable. 
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interest-again, though, with the idea that these other extraneous variables are de
rived via theory and/ or the scholarly literature from a particular field. For example, 
if you were studying the effect of preschool attendance on the social maturity of 
kindergarteners, you would have to control any other factors that might have been 
shown to "influence" or have a relationship with social maturity. Some of these 
factors from theory and/or the literature might be age, gender, socioeconomic sta
tus, and aptitude. Thus, you use logic, theory, and previous research to determine 
what factors need to be controlled in an ex post facto study. 

3. Determine whether your research question requires a proactive or a retroactive design. 
There are two types of ex post facto research designs: proactive and retroactive. 

Independent Variables Dependent Variables 

Proactive design Begin with subjects grouped based Test hypothesis concerning 
on preexisting independent variables. possible dependent variables. 

Retroactive design Begin with subjects grouped based 
on preexisting dependent variables. 

Test hypothesis concerning 
possible independent variables. 

a. The proactive ex post facto research design begins with subjects grouped based on 
an independent variable such as father present/father not present. The researcher 
then compares these preexisting groups on measurers of dependent variables such 
as self-confidence, mental health, and academic performance. 

b. Retroactive ex post facto research seeks possible antecedent causes (independent 
variables) for a preexisting dependent variable. Whether students graduate from 
high school or drop out is a variable that cannot be manipulated. Therefore, a 
researcher would use retroactive ex post facto research to investigate hypotheses 
about possible explanations such as truancy, attitude toward school, ambition, 
and parents' education. 

11-2a Alternative Explanations in Ex Post 
Facto Research 

When investigators can control the treatment (X) and then observe the dependent vari
able (Y), as in experimental research, they have reasonable evidence that explains X 
influences Y. Ex post facto research, on the other hand, lacks control of the indepen
dent variable and thus has less internal validity. If researchers cannot control (X), they 
may be led to inappropriate conclusions. When interpreting ex post facto research, you 
must consider alternative explanations such as common cause, reverse causality, and 
the presence of other independent variables. 

Common Cause 
In an ex post facto investigation, you must consider the possibility that both the 
independent variable and the dependent variable of the study are merely two separate 
results of a third variable-that they have a common cause. For example, if you use 
a school's total budget as an independent variable, and cases of diagnosed learning 
disability as a dependent variable, you might find a positive correlation between the 
two. Does this mean that an increase in total school budget leads to an increase in cases 
of learning disability? A more plausible explanation is that the relationship is spurious. 
An increase in school size/number of children attending could account for both the 
budget and the cases of diagnosed learning disability because funding is tied to the 
number of students. 
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reverse causality An 
alternative hypothesis 

stating that the supposed 
dependent variable is in 

actuality the independent 
variable ( Y causes X, 

not X causes Y). 

When conducting ex post facto research, you must always consider the possibility 
that a common cause (or causes) accounts for an observed relationship. In our 
examples, fairly obvious common causes could be identified. Research has shown 
that the injury rate of drivers who use safety belts is lower than the injury rate 
of drivers who do not. Is this because using safety belts reduces injury or because 
cautious drivers have fewer injury-causing accidents and also are more probable to 
use safety belts? 

Reverse Causality 
In interpreting an observed relationship in an ex post facto study, the researcher 
must consider the possibility of reverse causality that the reverse of the suggested 
hypothesis could also account for the finding. Instead of saying that X causes Y, 
perhaps it is the case that Y causes X. For instance, investigations on the effects of 
child-rearing practices have revealed that children who are frequently punished 
show more aggressive behavior. Can you conclude that parental punishment leads 
to aggressive children? Or are aggressive children more apt to be punished? A study 
conducted at the University of Southern California (Hotz, 2002) reported that 
children who are outgoing and adventurous as toddlers have substantially higher 
IQs and reading ability by the time they are preteens (age 11 years). The difference 
in mental ability was true for boys and girls and across variations in ethnic back
ground and income levels. The researchers correctly concluded that the research 
does not show whether the children's outgoing curiosity as toddlers was the cause 
of their better scores on later I Q tests or whether children who have higher I Qs are 
by nature more curious and outgoing. 

The hypothesis of reverse causality is easier to address than the hypothesis of com
mon cause. With the latter, numerous common causes in each case could produce a 
spurious relationship. With reverse causality, there is only one possibility in each case: 
Y caused X, instead of X caused Y. 

In a situation in which X always precedes Y in time, the very nature of the data rules 
out the possibility of reverse causality. For example, numerous studies have shown that 
the average annual income of college graduates is higher than the average annual in
come of non-college graduates. You can rule out the hypothesis of reverse causality 
because graduation or nongraduation precedes the subsequent annual income. You 
cannot rule out a variety of possible common causes. 

A method of establishing the time order of variables is to obtain measurements of 
the same subjects at different times. Assume that you are interested in the relationship 
between employees' acceptance of company philosophy and job promotion within 
that company. If you merely interviewed a sample of the employees and found that 
those in higher positions held attitudes and opinions in line with the company's 
value system, you would not know whether acceptance of company values and objec
tives led to promotion or whether promotion increased acceptance of the company 
value system. To rule out reverse causality as an explanation, you could interview 
a group of new trainees and obtain-by means of a questionnaire, rating scale, or 
the equivalent-a measure of their acceptance of corporate philosophy. Then, after a 
period of time, perhaps 18 months, you could determine from company records 
which employees had been promoted. If the findings showed that a significantly 
higher proportion of employees who had expressed attitudes and opinions consistent 
with corporate philosophy had been promoted compared with those who had not, 
you would have evidence that conformity with company philosophy was conducive 
to promotion (Note: you are still left with the possibility that some common cause or 
causes account for differences in both philosophy and promotion.) 
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Other Possible Independent Variables 
Independent variables other than the one considered in the ex post facto study may 
bring about the observed effect on the Y variable; that is, in addition to X

1
, other 

variables, x2 and x3, may also be antecedent factors for the variation in the depen
dent variable. The recorded suicide rate in Sweden is among the highest in the world. 
Does this mean the Swedish environment causes more people to commit suicide? 
Does it mean that the Swedish people are more suicide prone than others? Perhaps 
there is truth in one or both of these hypotheses. It is equally possible, however, that 
the actual independent variable is the honesty of coroners in Sweden compared with 
the honesty of coroners in other countries. In countries where great social stigma 
falls on the families of those who commit suicide, coroners may well use every con
ceivable means to record a death as accidental rather than suicide. Therefore, the 
difference between reported suicide rates may be a function of coroner behavior and 
nothing else. 

Consider another example. At a governors' conference, Governor X points with pride 
to the low crime rate in her state. Another governor points out that the police force in 
Governor X' s state is seriously understaffed and the low crime rate may indicate only 
that very few crimes are ever reported. 

Research published by Donahoo and Eckel (2004) reported that the arrival of spring 
can bring about a significant drop in cholesterol levels of people suffering from high 
cholesterol. Can we conclude that spring weather causes cholesterol levels to fall? A 
more probable explanation is that with the arrival of spring people go outside more of
ten to walk and engage in other physical activity, and that the increased physical activity 
results in the drop in cholesterol. We can rule out common cause and reverse causality 
in this case, but it is plausible that another independent variable (i.e., exercise) could 
account for the finding. 

An obvious first task is to attempt to list all possible alternative independent vari
ables. Then, by holding the others constant, you can test, in turn, each variable to de
termine if it is related to Y If you can eliminate the alternative independent variables 
by showing that they are not related to Y, you gain support for the original hypothesis 
of a relationship between X andY 

11-2b An Application of Alternative Explanations 
Is there a relationship between having a car and academic achievement among high 
school students? A high school principal observes that the CPA of automobile owners 
(students) is noticeably lower than the CPA of other students. He proposes placing 
restrictions on students' use of cars at school. Is such a conclusion justified? 

THINK ABOUT IT 11.2 I 

1. The chief of police finds that in his town the proportion of African Americans who are arrested 
for traffic violations is much higher than the proportion of Caucasians so arrested. State a pos
sible explanation the chief should consider before concluding that African Americans are more 
reckless drivers than Caucasians. 

2. Why is reverse causality not a credible explanation in this case? 

Answers 
1. His police officers expect African Americans to be more reckless and, thus, gives them greater 

surveillance than other drivers. 
2. It is not possible for traffic violations to cause ethnicity. 
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--

THINKABOUTIT 11.3 
1 

A supervisor of student teachers notices that those with pierced tongues receive lower 
ratings from their mentor teachers than do other student teachers. The supervisor might 
hypothesize the following: 

a. The same lifestyle that leads to pierced tongues leads to poor student teaching performance. 
b. Pierced tongues lead to poor health, which leads to poor student teaching performance. 
c. Student teachers who are not doing well decide to have their tongues pierced. 
d. Mentor teachers imagine that pierced tongues indicate antisocial attitudes and give student 

teachers with pierced tongues lower ratings than they deserve. 
Which of the previous hypotheses represent the following possibilities? 

1. Reverse causality 
2. Cause/ effect 
3. Common cause 
4. Alternate independent variable 

Answers 
1 . c; 2. b; 3 . a; 4. d 

alternate hypothesis A 
hypothesis that states the 

opposite of the research 
hypothesis. 

Let us consider the possible alternative hypotheses. 

1. Common cause. Are there variables that may influence both auto use and scholar
ship? A possible common cause is student employment. Having a car may require 
students to work in order to afford the car. It could be reasoned that working results 
in less time spent studying and thus lower grades. Differences in student lifestyle 
or values could also account for the apparent relationship. If some students value 
driving highly and have little interest in scholarship, denying them access to cars 
would not necessarily increase their scholarship. You could propose a number of 
credible common cause hypotheses. 

2. Reverse causality. Is it possible that poor grades are a cause of car use? You could 
reasonably hypothesize that students who do poorly in school look for other paths 
to social acceptance and that car use is one possible path. 

3. Other possible independent variables. Are some teachers assuming that car owners are 
not interested in their studies and assigning them lower grades than they deserve? 

How could this question be investigated? Instead of considering only present grades 
and auto use, you could record the grades of freshmen and the grades of the same sub
jects at the end of the first semester during their senior year. If auto use starts to explain 
scholarship, then the grades of drivers would be expected to drop between the time 
they were freshmen-and therefore not eligible for driver's licenses-and the time they 
were seniors. Thus, the dependent variable would be the difference between freshman 
and senior CPA. One might also covary (see Chapter 10) on IQ. 

11-3 Partial Control in Ex Post Facto Research 

partial control Some but not 
complete control over relevant 

extraneous variables. 

There are strategies for improving the credibility of ex post facto research, although 
none can adequately compensate for the inherent weakness of such research, namely 
lack of control over the independent variable. These strategies provide partial control of 
the internal validity problems of common cause and other possible independent vari
ables. Among these strategies are matching, homogeneous groups, building extraneous 
variables into the design, analysis of covariance, and partial correlation. 
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matching Identifying pairs of 
subjects who are as 

alike as possible before 
a study begins. 
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11-3a Matching 
A common method of providing partial control in ex post facto investigations is to 
match the subjects in the experimental and control groups on as many extraneous 
variables as possible (based on theory and/ or the scholarly literature). This matching 
is usually done on a subject-to-subject basis to form matched pairs. For example, if 
you are interested in the relationship between leadership experiences and delinquency, 
you could locate two groups of boys classified as delinquent and nondelinquent ac
cording to specified criteria. In such a study, it would be wise to select pairs from these 
groups matched based on socioeconomic status, family structure, and other variables 
known to be related to both choosing the leadership experience and delinquency. The 
data from the matched samples could be analyzed to determine whether the proportion 
of those who participated in a leadership experience is greater among nondelinquents 
than among delinquents. The matching procedure in ex post facto research presents 
some of the difficulties described in our discussion of its use in experimentation 
(see Chapter 9). For an example of the matching procedure in school reform research, 
see Walker, Sorensen, Kitterle, and Downey (2005). 

First, using matching in an ex post facto study assumes that you know, or can find 
in the literature, the relevant factors that may have some correlation with the depen
dent variable. Even if you are able to match on a few relevant variables, you will leave 
many other variables unmatched that may affect the dependent variable. Furthermore, 
matching may greatly reduce the number of subjects that can actually be used in the fi
nal analysis. Probably there are several variables that need to be controlled. As the num
ber of matching variables increases, it becomes increasingly difficult to find a match. 
The loss of cases inherent in the matching process is an even more serious problem in 
ex post facto research than in experimentation, in which matching precedes the mea
surement of the independent variable. 

A more critical problem than loss of subjects is the role of regression to the mean in 
an ex post facto matched-pairs design. Let us illustrate the point. Principal A has intro
duced a new reading program in the fifth grade and after it has been in use for a year, 
he wants to compare its effectiveness with the effectiveness of the reading program it 
replaced. In the same district, Principal B's school is still using the old program. Both 
schools give the same standardized reading test at the end of each school year. Principal 
A compares the mean grade-level equivalent reading scores for fifth-graders in the two 
schools. He finds the mean grade level equivalent for his fifth-graders is 6.0, whereas 
the mean for Principal B's fifth-graders is 4.0. Is this supportive evidence for an expla
nation of the effectiveness of the new method? Principal A realizes that the difference 
between means could be caused by differences between the students when they began 
the fifth grade in the two schools. He obtains scores for the reading test administered 
when the students were finishing fourth grade. He finds that his students had a mean 
grade-level equivalent of 4.8, whereas Principal B's students had a mean grade-level 
equivalent of only 3.2. Therefore, he must adjust for the fact that the two groups were 
not at the same point when they began fifth grade. 

Principal A decided to control for this difference by matching a student from his 
school with a fourth-grade reading score of 3.1 with a student from Principal B's school 
with a fourth-grade reading score of 3.1, a student from his school with a score of 4.8 
with a student from Principal B's school with a score of 4.8, and so on. However, be
cause the mean of the B population is lower than the mean of the A population, there 
will be many low-scoring B students for whom there is no match in the A group and 
many high-scoring A students for whom there is no match in the B group. The scores 
of all the unmatchable students will be excluded from the data analysis. For those 
who will be matched, the mean score for the pretreatment fourth-grade reading test for 
group A and group B will be identical. Therefore, it appears Principal A has successfully 
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homogeneous group A set of 
subjects who are the same or 
similar on a relevant variable. 

created a group from school B that is the same as the group from school A with regard 
to reading achievement. 

This all sounds very good. Can you now attribute differences in fifth -grade reading 
scores to a difference in the effectiveness of the old and new methods? No. The matched 
pairs are basically those students with poorer fourth-grade reading scores from popu
lation A and those students with higher scores from population B. The matched A 
students' scores will regress up toward the total A mean, and the matched B students' 
scores will regress down toward the total B mean. Thus, when you compare the fifth
grade reading scores of the matched groups, you would expect the A mean to be higher 
than the B mean even if the new method is no more effective than the old method. 

Matching looks good because it provides experimental and control groups that are 
equal on a pretreatment variable or variables. However, when two matched groups are 
drawn from different populations, regression toward the original population means 
will be expected to create spurious results whenever the two populations are not equal. 
Matching pairs from within a single population is often a useful strategy. Matching sub
jects from one population with subjects from another population is a bad strategy. As 
is the case with change scores, matching only partly adjusts for preexisting differences 
between groups, and this underadjustment can be misleading. 

11-3b Homogeneous Groups 
You may recall from the discussion of control in experimentation that it is possible 
to control for the effects of a variable by selecting samples that are as homogeneous 
as possible on that variable. A similar procedure can be followed in ex post facto re
search. Instead of taking a heterogeneous sample and comparing matched subgroups 
within it, you can control a variable by including in the sample only subjects who are 
homogeneous on that variable. If academic aptitude is a relevant extraneous variable, 
you can control its effect by using subjects from only one academic aptitude level. Or if 
gender is a variable to be controlled, you can use only males or only females in the re
search. This procedure serves the purpose of disentangling the independent variable in 
which you are interested from other variables with which it is commonly associated, so 
that any effects you find can more justifiably be associated with the independent vari
able. Using homogeneous groups restricts the generalizability of the findings only to 
the specific homogeneous group, thus reducing external validity of the study. Lee and 
Loeb ( 2000) used homogeneous groups to study the effect of school size on teacher 
attitudes and student achievement. They avoided any influence that the dimension of 
rural, suburban, and urban settings might have on the dependent variables by studying 
only schools in the city of Chicago. They found that in small schools (those with fewer 
than 400 students), teachers had a more positive attitude about their responsibility for 
students' learning, and students learned more than their counterparts in medium-sized 
or large schools. 

11-3c Building Extraneous Variables into the Design 
It may be possible to build relevant extraneous independent variables into the ex post 
facto design and investigate their effect through the use of two-way (and higher) or
der analyses of variance. For example, suppose an investigator wants to compare the 
number of truancies among students who have been through an attendance-promoting 
program and among students who have not been in such a program. If the investigator 
thinks that ethnic membership and gender influence the number of truancies, the sub
jects could be classified as Caucasians, Latinoja, Asian American, or African American, 
and also as male or female. An F test would first be used to assess the main effect of 
program versus no program on number of truancies. An F test for gender would assess 
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analysis of covariance 
(ANCOVA) A statistical 

technique that provides partial 
statistical control for 

one or more variables, remov
ing their influence from the 

comparison of groups on the 
dependent variable. 
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the truancy differences of males and females. The F test for ethnicity by program ver
sus no program would assess whether the effect of the program was consistent among 
the ethnic groups. The F test for program by gender would assess the consistency of 
program effectiveness between genders. The gender by ethnicity F test would assess 
the consistency of gender differences in truancy among ethnic groups. Finally, the 
2 X 4 X 2 higher-order interaction F test would indicate if the treatment by ethnic 
group interaction was consistent between males and females. Building other variables 
into an ex post facto design is a partial solution-but you can never be sure that you 
have considered all variables. 

11-3d Analysis of Covariance 
Analysis of covariance (ANCOVA) is sometimes used to partially adjust for preexisting 
differences between groups in an ex post facto design. Specifically, it adjusts scores on 
the dependent variable for any initial differences on the extraneous variable. However, 
because the adjustment is only partial, ANCOVA does not "solve" the problem of initial 
differences between groups, it just reduces it. When interpreting ex post facto research, 
it is inappropriate to assume ANCOVA has satisfactorily adjusted for initial differences. 

A classic example of the problems inherent in matching and ANCOVA is the Cicirelli 
(1969) ex post facto investigation of the effects of the Head Start program. This study 
compared the academic achievement of students who had been in the Head Start pro
gram with the achievement of those who had not been in the program. Children who 
had been in the program were matched with non-Head Start children from the same 
neighborhoods on gender, racial/ethnic groups, and kindergarten attendance. ANCOVA 
was used to adjust for differences in income per capita, educational level of father, and 
occupational level of father. The results appeared to indicate that the achievement of 
the non-Head Start group was greater than that of the Head Start group even when 
scores were adjusted for initial differences. The authors concluded that the Head Start 
program was harmful. Researchers have pointed out that because of regression, both 
matching and ANCOVA underadjust for initial differences between groups. You would 
therefore expect adjusted posttreatment scores of a disadvantaged group to be less than 
adjusted posttreatment scores of a less disadvantaged group. Because the extent of the 
underadjustment is unknown, the Cicirelli study does not determine whether the Head 
Start experience was harmful, beneficial, or had no effect. 

~ 

THINK ABOUT IT 11.4 

Read the following abstract by Gardner, Ritblatt, and Beatty (2000) concerning a study 
using ex post facto research and answer the questions that follow. 

The purpose of this research was to examine academic achievement, absenteeism, dropout rate, 
and parental school involvement as a function of high school size. Previous studies indicated 
that, generally, students of small schools exhibited greater extracurricular participation, greater 
satisfaction, lower absenteeism, and lower dropout rate. In terms of academic achievement, 
findings have been mixed. 

Academic achievement was measured by scores on the Scholastic Aptitude Test (SAT), while 
parent participation was measured by membership in the Parent-Teacher Association (PTA) or 
other parent organization( s). Absenteeism and dropout rate were measured using data provided 
by the California Department of Education. 

Sixty-seven randomly selected large California public high schools (enrollments over 2000) 

were compared to 60 randomly selected small California public high school (enrollments 

(continued) 
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286 PART TWO QUANTITATIVE RESEARCH 

between 200 and 600). T-tests and analyses of covariance were employed to determine the 
differences between the large and small high schools. Contrary to several hypotheses, the 
large schools exhibited higher academic achievement on total SAT score, verbal SAT score, and 
math SAT score. In addition, this cohort had a higher proportion of students taking the SAT. 
Confirming other hypotheses, the small school cohort displayed lower absenteeism, lower 
dropout rate, and higher parental school involvement. 

The results of this investigation indicate the need for further research, both in size and scope. 
In addition, the findings carry implications for educational policy decisions. Standard procedures 
for reporting absenteeism and parental school involvement should be established. 

Questions 
1. What is the independent variable? 
2. What are the dependent variables? 
3. How are the dependent variables operationally defined? 
4. Is this study proactive or retroactive? 
5. What is the population of interest? 
6. How was the sample selected? 
7. Is reverse causality credible? 
8. Is common cause credible? 
9. Which partial control strategy was used? 

Answers 
1. High school size 
2. a. Academic achievement 

b. Parental participation 
c. Absenteeism 
d. Dropout rate 

3. a. Scholastic Aptitude Test scores 
b. Membership in PTA or other parent organization( s) 
c. Data from the California Department of Education 

4. Proactive 
5. Students and parents of California high schools 
6. Random selection of large (over 2,000 students) and small (200 to 600 students) California 

high schools 
7. No 
8. No 
9. Analyses of covariance 

11-4 The Role of Ex Post Facto Research 
Given its hazards, many educational researchers believe they should not engage in ex 
post facto research at all. However, other researchers point out that many variables of 
great interest are not amenable to experimental research. Researchers cannot randomly 
assign children to high or low social class, to achievement-oriented or non-achieve
ment-oriented peer groups, to high- or low-self-esteem groups, and so on. Therefore, 
the ex post facto method is the only recourse for researchers who want to learn about 
relationships between such attribute variables and other variables. If researchers use 
appropriate methods of partial control and consider alternative hypotheses, perhaps 
they can be correct more often than not. 

Certainly, there have been many highly credible ex post facto studies. The U.S. 
Surgeon General's 1964 study of the relationship between smoking and lung 
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cancer is a well-known example. It is not possible to randomly designate a group 
of human subjects who are to smoke for years and a group who are not to smoke, 
so the study had to be an ex post facto investigation. The reversed-causality 
hypothesis that lung cancer causes people to smoke is not plausible. None of 
the common-cause hypotheses offered seem very probable: Nervous people are 
prone to both smoking and lung cancer, some genetic predisposition leads to both, 
and so forth. The Surgeon General controlled for many alternative independent 
variables; for example, by analyzing separately samples from areas of high air 
pollution and low air pollution. Experimental results from studies of animals that 
were made to inhale, versus not inhale, cigarette smoke produced evidence of a 
cause-effect relationship. Given all this, despite the dangers inherent in ex post 
facto research, most researchers would conclude that it is better to bet there is 
a cause-to-effect relationship between smoking and lung cancer among humans 
than to bet there is not such a relationship. In fact, much medical research is ex 
post facto in design. 

Researchers who study diseases try to determine the influence of factors such as 
eating habits, lifestyle, and genes. Ex post facto research in education has permitted 
investigations of the effects of variables such as home background, father absence, 
early experiences, disabilities, teacher competence, and others that are beyond the 
control of educators. In some instances, ex post facto research has discovered rela
tionships or raised questions that can later be investigated more systematically in 
well-controlled experimental studies. Appropriately used and cautiously interpreted, 
ex post facto research will continue to provide a valuable methodology for the 
acquisition of knowledge. For an applied example of ex post facto research, see 
Moore, Harley, and Gamble (2004 ). 

RESEARCH IN THE PUBLIC EYE 

In December 2016, contributing writer Tania Lombrozo published an article for National Public 
Radio that discussed how people go about inferring another person's state of mind, that is, what 
another person may be thinking or feeling. This ability, which people do naturally all the time, is 
called "theory of mind." The author discusses how the ability to read another person's mental state 
begins early in childhood as they try to make sense and meaning of the natural and social world 
around them. Developing this ability is important throughout life because much of our lives are 
spent interacting with people. According to Lombrozo, this ability can help us avoid misunder
standings by having a more accurate understanding of other viewpoints, especially when others 
have different beliefs, values, and so on than our own. 

Lombrozo describes how the researchers conducted a meta-analysis study to try to synthesize 
the hundreds of studies to answer research questions such as: When do different abilities emerge? 
Are some children better mind readers than others, and if some are, then why? She summarizes a 
paper published in the journal Child Development that studied the relationship between false belief 
understanding and key features of home environment. The author notes that the study suggests a 
statistically significant association between these factors and a child's false belief understanding, 
which highlights the importance of social learning, especially in early childhood. 

• Drawing on the article, what are the four key features of home environment that associate 
with a person's social learning? 

• Why might developing false belief understanding be an important ingredient to effective 
social learning? 
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Summary 
Ex post facto research is used to investigate relationships when the researcher cannot 
randomly assign subjects to different conditions or directly manipulate the indepen
dent variable. Ex post facto research begins with subjects who differ on an observed de
pendent variable and attempts to determine the antecedents (cause) of the difference. 
Moreover, a researcher may begin with subjects who differ on an independent variable 
and then try to determine the consequences of the difference. 

Although there are many disadvantages of ex post facto design, it nevertheless is fre
quently the only method whereby educational researchers can obtain necessary information 
about characteristics of defined groups of students or other crucial information. It permits 
researchers to investigate situations in which controlled variation is impossible to intro
duce. Attributes such as academic aptitude, creativity, self-esteem, socioeconomic status, and 
teacher personality cannot be manipulated and, hence, must be investigated through ex 
post facto research rather than through the more rigorous experimental approach. 

The possibility of spurious relationships is ever-present in ex post facto research. 
Considering the possibilities of common cause, reversed causality, and possible alter
nate independent variables can help educators evaluate such research more realistically. 
Several partial control strategies can help researchers avoid gross errors in ex post facto 
designs, but none can entirely solve the problems inherent in those designs. 

Key Concepts 

active independent variable 
analysis of covariance (AN COVA) 
attribute independent variable 
causal relationship 

ex post facto research 
extraneous variables 
homogeneous group 
matching 

post hoc fallacy 
proactive ex post facto research 
retroactive ex post facto research 
reverse causality 

common cause partial control 

Exercises 

1. What are the two major limitations of ex post facto 
or causal-comparative designs? 

2. Classify the following independent variables as 
active or attribute: 
a. Kindergarten entrance age 
b. Method of teaching reading 
c. Montessori school attendance versus attendance 

at public school 
d. Teaching experience 
e. Use of drug A in treating diabetes versus use of 

drugB 
f. Learning style 

3. What method would you use to investigate the fol
lowing research hypotheses? 
a. High school students who work during the school 

year will have lower grades and lower standard
ized test scores than students who do not work. 

b. First-grade students who are taught reading using 
phonics will read at a higher level than first-grade 
students taught by another method. 

c. Beginning teachers who have in-service profes
sional development will be more effective and 
express more satisfaction with teaching than 

spurious relationship 

beginning teachers who do not have this profes
sional opportunity. 

d. Students who are in small classes (less than 20) in 
grades kindergarten to 3 will perform at a higher 
level in grades 4 to 6 than will students in regular
sized classes (more than 30). 

4. Interpret this statement: "A statistical relationship 
between two variables is a necessary but not a suf
ficient condition for inferring a causal relationship 
between the variables." 

5. Show the design you would use to test the hypothe
sis stated in Exercise 3 (a). 

6. What alternative hypotheses would you want to 
explore if your causal-comparative research indicates 
that there is a relationship between self-efficacy and 
achievement in school? 

7. What steps would you take to avoid the post hoc 
fallacy in your ex post facto research? 

8. For the following examples, suggest an alternative 
explanation for the finding: 
a. A researcher finds a relationship between use of 

alcohol and unemployment and concludes that 
using alcohol causes workers to lose their jobs. 
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b. A researcher finds that the proportion of the 
population confined to mental hospitals for 
manic depressive disorder is greater in the United 
States than it is in England. He concludes that the 
American environment is more conducive to the 
development of depression. 

c. A researcher finds that the increase in the use of 
smart phones in recent years has been accom
panied by an increase in the incidence of brain 
tumors. He concludes that using a smart phone 
can result in a brain tumor. 

9. Find an example of an ex post facto study in 
the current literature. Identify (a) the problem, 
(b) the operational definitions of the variables, 
(c) the design used, (d) the steps taken to control 
extraneous variables, (e) the findings, and (f) the 
conclusion(s). Did the author include a caveat 
about the conclusion( s)? 

Answers 

1. The two major limitations are lack of randomization 
and lack of manipulation of the independent variable. 

2. a. Attribute 
b. Active 
c. Attribute 
d. Attribute 
d. Active 
e. Attribute 

3. a. Ex post facto 
b. Experimental 
c. Experimental 
d. Ex post facto (it is generally not feasible to manip

ulate class size, although it has been done) 

4. To report that one variable (X) is the cause of another 
variable (Y), the researcher must first show that there 
is a statistical relationship between the variables. 
However, this finding by itself is not sufficient to 
establish a causal relationship. The researcher must 
examine the time (X must precede Y) and must show 
that no other variables could cause Y. 

5. Use the proactive design. That is, you would select 
two groups of high school students, one of whom 
works a certain number of hours each week (X), and 
compare their grades and scores on standardized tests 
(Y) with those of a comparable group of students 
who do not work. Or, instead of studying the effect 
of working or not working, you could study the effect 
of the extent of work as measured by the number 
of hours worked each week. One group could work 
less than 10 hours a week, and the other group could 
work 20 or more hours. You would have to control 
a number of variables, including aptitude scores, 
previous grades, socioeconomic status, and gender. 
If you used only one class level (only juniors or only 
seniors), you could control for the variable of class 
standing (if relevant). 
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10. A recent study reported that of 4,500 women who 
underwent dental X-rays during pregnancy, 1,117 had 
low-birth-weight babies. The researchers concluded 
that women who have dental X-rays during pregnancy 
face an increased risk of having underweight babies. 
What questions might you want to ask about this 
research before accepting their conclusion? 

11. Which of the following examples of published studies 
do you think involve post facto research methodology? 
a. Do After-School Programs Help Students Succeed? 
b. The Impact of Hope and Social Activity on 

Academic Performance of Midwestern College 
Students 

c. The Importance of Middle School Math on High 
School Mathematics Achievement 

d. The Effect of Using Classroom Laptop Computers 
on the Writing of Middle School Students 

6. A greater sense of self-efficacy could lead to higher 
achievement in school. Or the reverse causality 
hypothesis could account for the finding; that is, 
higher achievement in school could lead to a 
greater level of self-efficacy. You would also want 
to explore a common-cause hypothesis. Perhaps 
another variable, such as intelligence, causes both 
achievement and self-efficacy. 

7. Try to control any relevant extraneous variables that 
could affect the measured variable. Methods of con
trol include (a) matching, (b) using homogeneous 
groups, (c) building extraneous variables into the 
design, and (d) using ANCOVA or other statistical 
means to partially control unwanted variables. 

8. a. Perhaps unemployment leads to enhanced use of 
alcohol. Or, perhaps profound depression causes 
people to lose their jobs and also consume alco
hol in larger quantities. 

b. Perhaps depressed people in England receive a 
different type of treatment and are less apt to be 
hospitalized than people in the United States. 
Perhaps English psychologists are less inclined to 
make a diagnosis of depression. 

c. Perhaps there is a common cause. The stress and 
rapid pace of contemporary life are conducive to 
the use of smart phones and may also influence 
the development of brain tumors. 

9. Answers will vary. 

10. One would first want to ask why the women received 
X-rays because, normally, dentists are cautious about 
using X-rays during pregnancy. Perhaps some disease 
or infection necessitating the use of X-rays caused 
the low-birth-weight babies. The study's lead author 
stated that more research is needed to determine if 
dental X-rays really were the culprit. 

11. b and c are ex post facto research. 
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Correlational 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

12-1 Describe the nature of correlational research. 
Describe correlational research, the ways it is 
used in research design, and its limitations. 

12-2 List different types of correlational coefficients 
and state the conditions for their appropriate 
use. Interpret correlation coefficients in terms of 
sign and magnitude. Test a hypothesis about a 
correlation coefficient, r. 

12-3 Determine how large of a random sample is 
needed to reject a null hypothesis for a given 
population correlation. Define multiple regres
sion and partial correlation and explain when 
they are used. 

12-4 Define factor analysis and explain its purpose. 
Distinguish exploratory factor analysis from 
confirmatory factor analysis. 

12-5 Identify studies in which discriminant analysis, 
canonical correlation, path analysis, or structural 
equation modeling would be appropriate. 

\ 

(]) 
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Q_ 

cu 
...c 
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Correlation reveals relationship 

but not necessarily causation. 

orrelational research is nonexperimental re

search that is similar to ex post facto research 

in that both employ data derived from preexisting 

variables. There is no manipulation of the variables 

in either type of research. They differ in that in ex 

post facto research selected variables are used to 

make comparisons between two or more existing 

groups, whereas correlational research assesses 

the relationships among two or more variables in a 

sing le group . Ex post facto research investigates 

possible "cause-and-effect" relationsh ips; corre la

tional research typically does not. An advantage of 

correlational research is 

that it provides informa

tion about the strength 

correlational research 
Research that attempts to deter

mine the extent and the direc
t ion of the relationship between 

two or more variables. 
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of relationships between variables. An ex post facto researcher might define those who make more than 

$200,000 per year as high earners and those who make less than $40,000 per year as low earners, and 

then compare the mean percent of income paid in taxes for each group. The researcher's data show 

that the average percent of income paid in taxes by the low earners, at 19 percent, is greater than the 

10 percent paid by the high earners. The conclusion is that low-income earners pay a higher percent 

of their income in taxes than do high-income earners. A correlational researcher would record the 

1ncome and the percent of income paid in taxes for all participants in the study. This researcher 

might report a correlation coefficient of -0.6, indicating a moderate, negative correlation between the 

two variables. 

Correlational research produces indices that show both the direction and the strength of relation

ships among variables, taking into account the entire range of these variables. This index is called 

a correlation coefficient. Recall from Chapter 7 that in interpreting a coefficient of correlation, one 

looks at both its sign and its size. The sign ( + or -)of the coefficient indicates the direction of the 

relationship. If the coefficient has a positive sign, this means that as one variable increases, the 

other also increases. For example, the correlation between height and weight is positive because 

tall people tend to be heavier and short people tend to be lighter. A negative coefficient indicates 

that as one variable increases, the other decreases. The correlation between outdoor air temper

ature during the winter months and heating bills is negative; as temperature decreases, heating 

bills rise. 

The size of the correlation coefficient indicates the strength of the relationship between the variables. 

The coefficient can range in value from + 1.00 (indicating a perfect positive relationship) through 0 

(indicating no relationship) to -1.00 (indicating a perfect negative relationship). A perfect positive 

relationship means that for every z-score unit increase in one variable there is an identical z-score 

unit increase in the other. A perfect negative relationship indicates that for every unit increase in 

correlation coefficient one variable there is an identical unit decrease in the other. Few variables 
A statistic that shows the de-

gree of relationship between ever show perfect correlation or no correlation, especially those related to 
two variables. Also called 
coefficient of correlation. human characteristics. 

THINK ABOUT IT 12.1 

Interpret each of the following: 

1. The correlation between time spent watching television and time spent reading is -0.44. 
2. The correlation between socioeconomic status and number of museums visited is 0.21. 
3. The correlation between days absent from school and kindergarten reading scores is -0.58. 

Answers 
1. The more time spent watching 1Y, the less time spent reading; there is a negative 

relationship. 
2. The higher the socioeconomic status, the more museums visited; there is a positive 

relationship. 
3. The more days absent, the lower the reading scores; there is a negative relationship. 
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12-1 Uses of Correlational Research 

assessing relationships The 
process of determining the 

relationship among variables 
in a group of subjects. 

prediction The process of 
using scores on one variable 
to predict scores on another 

variable with which it is 
correlated. 

Correlational research has a variety of useful applications, including ( 1) assessing 
relationships, (2) assessing consistency, and (3) prediction. 

12-1 a Assessing Relationships 
Correlational research methods are used in assessing relationships and patterns of re
lationships among variables in a single group of subjects. For instance, correlational 
research is used to answer questions such as the following: Is there a relationship be
tween math aptitude and achievement in computer science? What is the direction and 
strength of this relationship, if any? You would most possibly predict that a positive 
relationship would be found between scores on a math aptitude test and grades in 
computer science. A correlational study would determine the extent of the relationship 
between these variables. 

The following sample questions could be investigated in a correlational study: 

• What is the relationship between math anxiety and performance in math among 
college students? 

• What is the relationship between exposure to violent video games and aggressive 
behavior among adolescents? 

• Is there a relationship between musical aptitude and mathematics achievement? 

Recall from Chapter 6 that the correlation between test scores and selected external 
variables is a widely used source of evidence in test validity studies. 

Because correlational research shows relationships among variables, it is important in the
ory building and in suggesting variables worthy of inclusion in experimental research studies. 

12-1 b Assessing Consistency 
In Chapter 6, we noted that the score reliability (consistency) derived from a test can be 
assessed through correlating test-retest, equivalent-forms, or split-half scores. Correla
tion can be used to measure consistency (or lack thereof) in a wide variety of cases. For 
example, a researcher might investigate the consistency of the independently assigned 
merit ratings given by the principal and the assistant principal to teachers in a school. 
Correlation research could determine the extent of agreement among 0 lympic judges 
rating the performance of a group of gymnasts. When a researcher asks a group of 
teachers to rank the severity of disruption created by each item on a list of behavior dis
orders, correlation could be used to determine the extent to which their rankings agree. 

12-1 c Prediction 
If you find that two variables are correlated, then you can use one variable to predict the 
other. The higher the correlation, the more accurate the prediction. In a prediction study, 
one variable is designated the predictor variable (independent variable) and the other is 
the criterion (dependent variable). Prediction studies are used frequently in education. 
For example, correlational research has shown that high school grades and scholastic apti
tude measures are related to college grade point average (GPA). If a student scores high on 
aptitude tests and has high grades in high school, he or she is more probable to make high 
grades in college than is a student who scores low on the two predictor variables. Research
ers can predict with a certain degree of accuracy a student's probable freshman GPA based 
on high school grades and aptitude test scores. This prediction will not hold for every case 
because other factors such as motivation, initiative, or study habits are not considered. 
However, in general, the prediction is good enough for college admissions officers, so 
thousands of high school students are required to take the SAT or the ACf each year. 
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THINK ABOUT IT 12.2 
1 

Criticize the conclusions reached in the following examples: 

1. The correlation between two variables in an investigation turned out to be negative. The 
researcher reported that there was no relationship between the variables. 

2. A scatterplot showed that the points were all close to a straight line. The researcher concluded 
that this indicated a positive correlation between the variables. 

Answers 
1. There is a relationship: The negative correlation means that high scores on one variable are 

associated with low scores on the other. As one variable increases, the other decreases. 
2. It could also indicate a negative correlation. It depends on the direction of the straight line. 

12-1 d Design of Correlational Studies 
The basic design for correlational research is straightforward. Correlational studies 
tend to be simpler and quicker than experimental studies; there is no treatment or 
intervention to be carried out over an extended period of time. The steps in a correla
tional study are: 

1. First, the researcher specifies the problem by asking a question about the relation
ship between the variables of interest. The variables selected for investigation are 
generally based on a theory, previous research, or the researcher's observations. 
Because of the potential for spurious results, we do not recommend the "shotgun" 
approach in which the researcher correlates a number of variables just to see what 
might show up. 

2. At this step in some correlational studies, the researcher would state a research hy
pothesis about the expected relationship between the variables. In other instances, 
the researcher may lack the information necessary to state a hypothesis. The null 
hypothesis in a typical correlation study states that the correlation coefficient in 
the population represented by the research sample is zero. 

3. The population of interest is identified at this time. For example, will the inves
tigation involve young children, high school students, or college freshmen? The 
researcher then selects a sample, randomly if possible, from that population so 
that the findings will be representative and thus generalizable to the population. 
As a rule of thumb, researchers would want at least 30 participants for correlational 
research. (We discuss sample size later in this chapter.) 

4. The researcher then develops or selects appropriate indicators of the variables in
volved in the investigation. The indicators may be test scores, scales, ratings, or 
observations that are accepted as valid and reliable measures of the constructs. 
Considering the number of well-researched standardized instruments available, 
researchers are more probable to choose one of these instruments rather than 
construct their own. In a correlational study of the relationship between quantitative 
ability and achievement in science, the researcher may decide that quantitative 
ability will be defined as scores on the School and College Ability Test (SCAT III), 
and science achievement will be defined as scores on the science sections of the 
Sequential Tests of Educational Progress (STEP III). 

Studies using instruments with low score reliability and questionable validity 
are more improbable to produce useful results. Recall that the size of a correlation 
coefficient is influenced by the adequacy of the measuring instruments for 
their intended purpose. Instruments that are either too easy or too difficult for 
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participants, for example, would not discriminate among them and would result in 
a smaller correlation coefficient than instruments with appropriate difficulty level. 

In simple correlational studies, the researcher focuses on gathering data on two 
(or more) measures from a single group of participants. For example, you might 
correlate vocabulary and reading comprehension scores for a group of middle 
school students. Occasionally, correlational studies investigate relationships be
tween scores on one measure for logically paired groups such as twins, siblings, or 
husbands and wives. For instance, a researcher might want to study the correlation 
between the SAT scores of identical twins or the attitudes of husbands and wives. 

5. The researcher collects the quantitative data on two or more variables for each of 
the participants in the sample. In certain situations, researchers may have access 
to students' high school or college records and thus would not have to personally 
administer the instruments. However, privacy laws protecting student educational 
records make such access difficult if not impossible. 

6. The next step is to calculate the coefficient of correlation between the paired scores. 
Before calculating the coefficient, the researcher should look at a scatterplot or a 
graph of the relationship between the variables to determine if the relationship is 
linear (see Chapter 7). Most correlational statistics are based on the assumption 
that the correlation, if any, between the variables is linear. 

If the test of statistical significance leads to the rejection of the null hypothesis, 
the researcher concludes, with a certain level of confidence, that the correlation 
coefficient shows a real relationship between the two variables in the population. 

12-2 Correlation Coefficients 

coefficient of determination 
The square of the correlation 

coefficient. It indicates the 
percentage of variance in 

one variable in common with 
another variable. 

There are many different kinds of correlation coefficients. The researcher chooses the 
appropriate statistical procedure primarily based on ( 1) the scale of measurement of 
the measures used and (2) the number of variables. 

12-2a Pearson Product Moment Coefficient 
of Correlation 

In Chapter 7, we introduced you to the Pearson product moment correlation coeffi
cient, symbolized r, which is the most widely used descriptive statistic of correlation. 
Recall that the Pearson coefficient is appropriate for use when the variables to be cor
related are normally distributed and measured on an interval or a ratio scale. We briefly 
mention some of the other indices of correlation without going into their computation. 
Interested students should consult statistics books for the computational procedures. 

12-2b Coefficient of Determination 
Often it is assumed that a correlation indicates the percentage of relationship, for ex
ample, that an r of 0.60 means the two variables are 60 percent related. In fact, r is the 
mean z-score product for the two variables, not a percentage. The absolute size of the 
correlation coefficient (how far it is from zero) indicates the strength of the relation
ship. Thus, a correlation of-0.4 indicates a stronger relationship than a + 0.2 because 
it is further from zero. The sign has nothing to do with the strength of the relation
ship. Another way to see how closely two variables are related is to square the correla
tion coefficient. When you square the Pearson r, the resulting index, the coefficient of 
determination, r2, tells you how much of the variance of Y is in common with the 
variance of X. A correlation of +0.60 or -0.60 means that the two variables have 
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Spearman rho An index of 
correlation used with 

ordinal data. 

Separate variation 

Variable 
X 

Variable 
y 

Common variation 

Figure 12.1 The Common Variance between 
Two Variables 

(0.602
) = 36 percent of their variance in common with each other. If the two variables 

were caffeine and reaction time, then the amount of caffeine you have consumed 
would be associated with 36 percent of the variance in your reaction time. That leaves 
64 percent of the variance in reaction time associated with factors other than 
variation in caffeine intake. The notion of common variance is illustrated in 
Figure 12.1, in which the total amount of variation in each variable is represented by a 
circle. The overlap of the circles represents the common variance. 

An increase in the r results in an accelerating increase in r2
• A correlation of 0.20 

yields a coefficient of determination of 0.04. An r of 0.4 yields an r2 of 0.16. An r of 
0.8 yields an r2 of 0.64, and so on. The coefficient of determination is a useful index 
for evaluating the meaning of size of a correlation and a reminder that positive and 
negative correlations of the same magnitude (for example, r = 0.5 and r = -0.5) are 
equally useful for prediction and other uses because both have the same coefficient of 
determination, r2 = 0.25. The coefficient of determination ranges from 0 to + 1.00. If it 
is 1.00 (r = + 1.00), you can predict individuals' scores on one variable perfectly from 
their scores on the other variable. 

The Pearson r and r2 are only appropriate where the relationship between X and Y is 
linear. Linear means that a straight line is a good fit for showing the tilt of the cloud of 
data in a scattergram. Chapter 7 features several scattergrams, all of them linear except in 
Figure 7 .14. Revisit those figures and note the difference between this figure and the rest. 

Fortunately, most correlations found in the behavioral sciences are linear. However, 
before you proceed to calculate and interpret a Pearson r for your data, review a scatter
gram for your data. If the relationship is not linear, the Pearson r is not appropriate for 
assessing the relationship between variables. 

12-2c Spearman Rho Coefficient of Correlation 
Spearman rho (p), an ordinal coefficient of correlation, is used when the data are rankings. 
For example, assume the principal and assistant principal have independently ranked 
the 15 teachers in their school from first, most effective, to fifteenth, least effective, and 
you want to assess how much their ranks agree. You can calculate the Spearman's rho 
by putting the paired ranks into the Pearson r formula or by using a formula developed 
specifically for rho that is simpler than the Pearson r if you are calculating "by hand." 

Spearman rho is interpreted in the same way as the Pearson r. Like the Pearson 
product moment coefficient of correlation, it ranges from -1.00 to + 1.00. When each 
individual has the same rank on both variables, the rho correlation will be + 1.00, and 
when their ranks on one variable are exactly the opposite of their ranks on the other 
variable, rho will be -1.00. If there is no relationship between the rankings, the rank 
correlation coefficient will be 0. 
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phi coefficient A correlation 
coefficient used when both 

variables are measured on a 
nominal scale. 
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12-2d The Phi Coefficient 
The phi ( cp) coefficient is used when both variables are genuine dichotomies scored 1 
or 0. For example, phi would be used to describe the relationship between the gender 
of high school students and whether they are counseled to take college preparatory 
courses or not. Gender is dichotomized as male = 0, female = 1. Being counseled to 
take college preparatory courses is scored 1 and not being counseled is scored 0. It is 
possible to enter the pairs of dichotomous scores (Is and Os) into a program that com
putes Pearson r' s and arrive at the phi coefficient. 

If you find the phi coefficient in school A is -0.1 5, it indicates that there is a slight 
tendency to counsel more boys than girls to take college preparatory courses. If in 
school B the phi coefficient is -0.51, it indicates a strong tendency in the same direc
tion. As with the other correlations, the phi coefficient indicates both direction and 
strength of relationships. 

A variety of correlation coefficients are available for use with ordinal and nominal 
data. These include coefficients for data that are more than just pairs; for example, 
assessing the agreement of three or more judges ranking the performance of the same 
subjects. We highly recommend Siegel and Castellan's Nonparametric Statistics (1988), 

a remarkably well-organized and easy-to-understand text. 

12-3 Considerations for Interpreting 
a Correlation Coefficient 

The coefficient of correlation may be simple to calculate, but it can be tricky to inter
pret. It is probably one of the most misinterpreted and/or overinterpreted statistics 
available to researchers. Various considerations need to be taken into account when 
evaluating the practical utility of a correlation. The importance of the numerical value 
of a particular correlation may be evaluated in four ways: ( 1) considering the nature of 
its population and the shape of its distribution, (2) its relation to other correlations of 
the same or similar variables, (3) according to its absolute size and its predictive valid
ity, or ( 4) in terms of its statistical significance. 

12-3a The Nature of the Population and 
the Shape of Its Distribution 

The value of an observed correlation is influenced by the characteristics of the popula
tion in which it is observed. For example, a mathematics aptitude test that has a high 
correlation with subsequent math grades in a regular class where students range widely 
on both variables would have a low correlation in a gifted class. This is because the 
math aptitude scores in the gifted class are range restricted (less spread out) compared 
to those in a regular class. Range restrictions of either the predictor or the criterion 
scores reduce the strength of the observed correlation. Before proceeding to inter
pret your correlation results, produce a scattergram to determine if you have a range 
restriction problem. 

Also, if your population differs from the population in which a correlation was re
ported, that correlation only provides an estimate of correlation in your population of 
interest. The more your population differs from the original population, the less useful 
the estimate becomes. 

In planning a correlational study, if you think variables such as native language or 
gender will influence your correlation of interest, you can draw random samples of 
equal numbers from each subgroup to assess the influence of these variables. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



298 PART TWO QUANTITATIVE RESEARCH 

significance fallacy An 
incorrect assumption that 

the statistical significance of 
results also indicates 

practical significance. 

predictor An indicator of 
future performance based on 

previous performance. 

12-3b Comparison to Other Correlations 
A useful correlation is one that is higher (in either direction) than other correlations of 
the same or similar variables. For example, an r of 0. 7 5 would be considered low for the 
relationship between the results of two equivalent forms of an achievement test because 
equivalent forms of most achievement tests correlate with each other by more than 
0.90. A correlation of 0.80 between a measure of academic aptitude and GPA of middle 
school students would be considered high because the correlation for other measures of 
academic aptitude and GPA for this population is typically approximately 0. 70. 

As we have previously stated, a measure that can be used with high school seniors 
that correlates 0.60 with their subsequent college freshman GPA would be excellent be
cause currently available measures correlate between 0.40 and 0.45 with college GPAs. 

12-3c Practical Utility 
Always consider the practical significance of the correlation coefficient. Although a cor
relation coefficient may be statistically significant, it may have little practical utility. 
With a sample of 1000, a very small coefficient, such as 0.08, would be statistically 
significant at the 0.01 level. But of what practical importance would this correlation 
be? Information on X only accounts for less than 1 percent (r2 = (0.08)2 = 0.0064 or 
0.64 percent) of the variance in Y. In this case, it would hardly be worth the bother of 
collecting scores on a predictor variable, X, to predict another variable, Y. You want to 
avoid the significance fallacy-the assumption that a statistically significant correla
tion also has practical significance. Statistical significance alone is not sufficient. The 
worthiness of a correlation is partly a function of its predictive utility in relation to the 
cost of obtaining predictor data. A predictor with a high correlation that is difficult and 
expensive to obtain may be of less practical value than a cheap and easy predictor with 
a lower correlation. Also, note that a correlation coefficient only describes the degree of 
relationship between given operational definitions of predictor and predicted variables 
in a particular research situation for a given sample of subjects. It can easily change 
in value if the same variables are measured and correlated using different operational 
definitions and/ or a different sample. 

Failure to find a statistically significant relationship between two variables in one 
study does not necessarily mean there is no relationship between the variables. It only 
means that in that particular study, sufficient evidence for a relationship was not found. 
Recall from Chapter 7 that other factors such as reliability of the measures used and 
range of possible values on the measures influence the size of a correlation coefficient. 

12-3d Statistical Significance 
In evaluating the size of a correlation, it is important to consider the size of the sample 
on which the correlation is based. Without knowing the sample size, you do not know 
if the correlation could easily have occurred merely as a result of chance or is probable 
to be an indication of a genuine relationship. If there were fewer than 20 cases in the 
sample (which we would not recommend), then a "high" r of 0.50 could easily occur 
by chance. You should not attach undue importance to large correlations when small 
sample sizes are involved; an r found in a small sample does not necessarily mean that 
a correlation exists in the population. 

To avoid the error of inferring a relationship in the population that does not really 
exist, you should state the null hypothesis that the population correlation equals 0 

(H
0

: Pxy = 0) and then determine whether the obtained sample correlation departs suf
ficiently from 0 to justify the rejection of the null hypothesis. In Chapter 8, we showed 
you how to use Appendix E, which lists critical values of r for different numbers of 
degrees of freedom ( df). By comparing the obtained r with the critical values of r listed 
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in the table, you can determine the statistical significance of a product moment correla
tion. For example, assume a correlational study involving the paired math and spelling 
test scores of 92 students yields a correlation of 0.45. 

Recall that for the Pearson r the degrees of freedom are the number of paired scores 
minus 2( n - 2). In Appendix E, we find that for 90 degrees of freedom, r = 0.2050 or 
greater is statistically significant at the 0.05 level of significance, 0.2673 or greater is 
statistically significant at the 0.01 level, and 0.33 7 5 or greater is statistically significant 
at the 0.001level (all two-tailed). The hypothesis that the population correlation is zero 
can be rejected at the 0.01 level and even at the 0.001 level; therefore, you conclude that 
there is a positive relationship between math and spelling scores. 

12-3e Determining Sample Size 
The Pearson product moment correlation is a form of effect size. Therefore, Appendix 
E can be used to determine the needed sample size for a predetermined level of signif
icance and predetermined tolerable probability of Type I error. 

For example, a researcher developed a measure of how much a person is willing to 
sacrifice to achieve success and found that it had very satisfactory reliability when ad
ministered to high school seniors. He thinks it may be a useful predictor of success in 
college. Because previous research has shown that the predictor variables high school 
GPA, ACT test scores, and CEEB test scores of high school seniors all correlate around 
0.40 with the criterion variable college freshmen GPAs, the researcher decides that if his 
scores correlate 0.40 or higher with college GPAs it is worth further investigation. If it 
is less than 0.40, it is not worth pursuing. He sets his desired level of significance at the 
two-tailed 0.01 level. You see in Appendix E that if the true population correlation is 
0.3932 or greater with 40 degrees of freedom, then 40 + 2 subjects randomly selected 
from that population are needed to reject the null hypotheses that the population cor
relation is zero. 

Recall from Chapter 8 that the larger the sample, the more probable the sample 
statistics are to approximate the population parameters. Note that this is true only 
when generalizing results from a random sample back to the population from which 
it was drawn. If the researcher drew the sample from high school seniors in Peoria, 
Illinois, he or she could only directly apply results to Peoria, Illinois seniors. The use
fulness of the result for predicting scores for a different population depends on how 
similar that population is to the Peoria senior population. 

Before disseminating the results of this study, the researcher should calculate the 
scores on his sacrifice-for-success test with high school GPA and ACT and CEEB scores. 
If any or all of these scores correlate highly with the sacrifice-for-success measure, it is 
largely repeating information already known. Therefore, it is not adding enough to the 
prediction of college GPA to be worthwhile. If the correlations are low, the sacrifice-for
success scores would be useful for increasing the predictive validity of the combined 
weighted scores currently in use. 

THINK ABOUT IT 12.3 I 

If the population Pearson product moment correlation is 0.40 or greater, how large should 
a randomly selected sample be to reject the null hypothesis that the population correlation 
is zero with a two-tailed test at the 0.001 level? 

Answer 

70 + 2 = 72 
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cause-and-effect 
relationship An indication 

that one variable causes the 
observed effect on the other 

variable in an experiment. 

causation A relationship in 
which changes in one variable 

produce changes in another. 

12-3f Correlation and Causation 
In evaluating a correlational study, one of the most frequent errors is to interpret a 
correlation as indicating a cause-and-effect relationship. Correlation is a necessary but 
never a sufficient condition for causation. For example, if a significant positive cor
relation is found between the number of hours of television watched per week and 
above-average body weight among middle school pupils, that does not prove that ex
cessive television watching causes obesity. Recall from Chapter 11 that when the inde
pendent variable is not under the investigator's control, alternate explanations must be 
considered. In this example, reverse causality is plausible. Perhaps the more overweight 
a child is, the more he or she is inclined to choose the television over physical activities, 
games, and interacting with peers. The common-cause explanation is also plausible: 
Perhaps differences in family recreational patterns and lifestyle account for both differ
ences in weight and time spent watching television. 

Consider another example. Assume a researcher finds a relationship between measures 
of self-efficacy and academic achievement (grades) for a sample of students. Table 12.1 
summarizes the possibilities for interpreting this observed relationship. Any number of 
factors could act together to lead to both self-efficacy and academic achievement: previ
ous academic experiences, parents' education, peer relationships, motivation, and so on. 

Let us consider the example of the relationship between the amount of time ado
lescents spend playing violent video games and their aggressive behavior. Most recent 
research has shown a relationship between these two variables, which many people 
assume is causal. However, Table 12.2 shows other explanations for this relationship. 

We must stress, however, that correlation can bring evidence to bear for cause and 
effect. The Surgeon General's warning about the dangers of cigarette smoking is, in part, 
based on studies that found positive correlations between the number of cigarettes 
smoked per day and incidence of lung cancer and other maladies. Here, reverse causal
ity (cancer leads to cigarette smoking) is not a credible explanation. Various common
cause hypotheses (e.g., people who live in areas with high air pollution smoke more 
and have higher cancer rates) have been shown not to be the case. 

Although correlational research does not permit us to infer causality, it may generate 
causal hypotheses that can be investigated through experimental research methods. 

Table 12.1 Possible Interpretations of a Relationship between Self-efficacy and 
Academic Achievement 

Self-efficacy 

Achievement 

Achievement (self-efficacy causes achievement) 

----------. Self-efficacy (achievement causes self-efficacy) 

- -==============:Self-efficacy (a third factor causes both) 
Intelligence Achievement 

Home environment -==========:: Self-efficacy (a third factor causes both) 
- -Achievement 

Table 12.2 Possible Interpretations of a Relationship between Adolescents' Playing 
Violent Video Games and Aggressive Behavior 

Playing violent video games-----------+- Aggressive behavior 

Aggressive adolescents Choose to play violent video games 

Other factors such as home environment --- :Both adolescents' playing violent 
video games and aggressive behavior 
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partial correlation The linear 
relationship between two 

continuous variables while 
controlling for a third, or 

more, continuous variable(s). 

multiple regression The pre
diction of a criterion using two 
or more predictor variables in 

combination. Each predictor 
is weighted in proportion to 

its contribution to prediction 
accuracy. The equation show

ing the weights assigned to 
each predictor is the multiple 

regression equation. 
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For example, finding the correlation between smoking and lung cancer led to animal 
experiments that allowed scientists to infer a causal link between smoking and lung 
cancer. Because the results of correlational studies on humans agree with the results 
of experimental studies on animals, the Surgeon General's warning is considered 
well founded. 

12-3g Partial Correlation 
The correlation techniques discussed so far are appropriate for examining the relation
ship between two variables. In most situations, however, a researcher must deal with 
more than two variables, and we need procedures that examine the relationship among 
several variables. Partial correlation is a technique used to determine what correlation re
mains between two variables when the effect of another variable is eliminated. We know 
that correlation between two variables may occur because both of them are correlated 
with another variable. Partial correlation controls for this third variable. For example, 
assume you are interested in the correlation between vocabulary and problem-solving 
skills. Both these variables are related to a third variable, chronological age. For exam
ple, 12-year-old children have more developed vocabularies than 8-year-old children, 
and they also have more highly developed problem-solving skills. Scores on vocabu
lary and problem solving will correlate with each other because both are correlated with 
chronological age. Partial correlation would be used with such data to obtain a measure 
of correlation with the effect of age removed. The remaining correlation between two 
variables when their correlation with a third variable is removed is called a first-order 
partial correlation. Partial correlation may be used to remove the effect of more than one 
variable. However, because of the difficulty of interpretation, partial correlation involving 
the elimination of more than one variable is seldom used. Software is available for the 
calculation of partial correlations. 

12-3h Multiple Regression 
Multiple regression, a correlational procedure that examines the relationships among 
several variables, enables researchers to find the best possible weighting of two or 
more independent variables to yield a maximum correlation with a single depen
dent variable. For example, colleges use data submitted by prospective freshmen to 
predict first-semester GPA. The predictor values may be scores on the SAT subtests 
[SAT verbal (SATV) and SAT math (SATM)], along with students' relative high school 
rank (RHSR). Relative high school rank, found by dividing a student's rank in the 
high school graduating class by the size of the class, adjusts for the variation in size 
of graduating classes. Table 12.3 shows the simple correlations between each of the 
predictors and the criterion. 

In Table 12.3 none of the variables has a very high correlation with freshman 
GPA; the best single predictor is relative high school rank. However, we can use 
all three variables in a multiple regression analysis to determine the correlation 

Table 12.3 Correlations of Each Predictor with the Criterion 

SATV SATM 

GPA 0.31 0.39 - 0.42 

llrJ'he negative correlation between relative high school rank and GPA is due to the way that rank in class is 
measured. The highest achiever in the class has a rank of 1 (the lowest number); the lowest achiever in the 
class has a rank equal to the size of the class (a high number). The students with the lowest size rank are 
predicted to have the highest GPA; hence, the correlation coefficient is negative. 
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prediction equation An equa
tion providing the weighted 
combination of a number of 

variables to yield the 
highest correlation with 

another variable. 

predictor variables 
A variable used in an 

equation to predict 
another variable. 

coefficient of multiple correla
tion A coefficient indicating 
the relationship between the 
predictor variables in combi

nation and the criterion. 

dummy variable A categor
ical variable that has been 

recoded as a binary variable 
for entry into a multiple 

regression. 

of the best possible weighted combination of the three predictor variables with 
CPA. Computer programs produce a prediction equation with the predictor variables 
weighted in the appropriate way to yield the highest correlation with CPA and 
hence the "best" prediction. To predict CPA, a university could use the equation 
with similar groups of prospective students whose SAT scores and relative high 
school ranks are known. 

The regression equation would look as follows: Y' = a + b
1
X

1 
+ b

2
X

2 
+ b

3
X

3
, 

where Y' is the predicted score (CPA); a, b
1
, b

2
, and b

3 
are constants provided by the 

regression analysis; and X
1

, X
2

, and X
3 

are the independent variables (RHSR, SATV, 
and SATM, respectively). Assume a student has the following scores: SATV = 510, 
SATM = 540, and RHSR = 21. The student's predicted CPA at the university would 
be 2.97: 

Y' = a + b
1
X

1 
+ b

2
X

2 
+ b

3
X

3 

= 2.0813 + (-0.0131)(21) + (0.0014)(540) + (0.0008)(510) 
= 2.97 

The regression analysis also yields R, the coefficient of multiple correlation, which 
indicates the relationship between the predictor variables in combination and the cri
terion. If we square R to get the coefficient of determination, we know the amount of 
variability in the criterion that is due to differences in scores on the predictor variables. 
For example, if R is 0.50, then 25 percent of the variability in CPA can be accounted for 
by the combined SATY, SATM, and RHSR scores. 

In the development of a multiple regression equation, the variables should be mea
sured on an interval scale. It is possible, however, to put categorical variables such as 
gender, social class, marital status, political preference, and the like into a prediction 
equation if they are recoded as binary variables. For instance, if the variable is gender, 
1s can be assigned to females and Os to males. Such recoded variables are referred to in 
multiple regression as dummy variables. 

Because these computations are very complex, multiple regression is done by com
puter. Computer programs provide not only the multiple correlation coefficient (R) 
and the prediction equation but also the proportion of variance in the criterion ac
counted for by the combination of predictors (R2

) and tests of statistical significance 
for the R and for the contribution of each predictor. For further discussion of multiple 
regression, see Cohen, Cohen, West, and Aiken (2003). 

THINK ABOUT IT 12.4 ~. 

Match the procedure listed in the left column with the definition in the right column: 

1. Spearman rho a. Shows sign and magnitude of correlation between two nominal 
variables 

2. Pearson r b. Shows sign and magnitude of correlation between two ordinal 

3. Multiple regression 

4. Phi coefficient 

5. Eta correlation 

Answers 

variables 
c. Shows sign and magnitude of correlation between two interval 

variables 
d. Uses a number of independent variables to predict a single 

dependent variable 
e. Used when the relationship between two variables is 

curvilinear 

1. b; 2. c; 3. d; 4. a; 5. e 
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12-4 Factor Analysis 
factor analysis A statistical 
procedure for analyzing the 

intercorrelations among 
numerous measures that 

reduces the set to a smaller 
number of underlying factors. 

exploratory factor analysis A 
factor analysis in which no 

formal hypotheses are tested 
about the nature of the factors 

that might be found. 

correlation matrix A matrix 
indicating the correlation 

coefficients that exist between 
multiple variables in terms of 
magnitude and directionality. 

Factor analysis, or exploratory factor analysis, is a family of techniques that examines 
the strength of the relationship among multiple variables for the purpose of determin
ing whether the set of variables really reflects a smaller number of underlying factors. 
Factor analysis begins with a correlation matrix, a table of pairwise correlations (Pear
son rs) among all the variables of interest. The purpose of the analysis is to try to reduce 
the set of measured variables to a smaller set of underlying factors that account for the 
pattern of relationships. The search follows the law of parsimony, which means that 
the data should be accounted for with the smallest number of factors. This reduction of 
variables makes data more manageable and interpretable. 

Factor analysis is typically used in two types of situations. In the first, a researcher 
is interested in reducing a set of variables to a smaller set. For example, assume a tech
nology company uses 10 different tests to hire computer programmers. Factor analysis 
could be used to identify perhaps four underlying dimensions measured by those 10 

tests so that tests of the four dimensions could be used just as effectively in the hiring 
process as the 10 original tests. 

In the second type of situation, researchers use factor analysis to determine the char
acteristics or underlying structure of a measuring instrument such as a measure of in
telligence, personality, or attitudes. Assume a researcher has developed a new scale to 
measure self-efficacy and thinks it is unidimensional (measuring one single dimen
sion). If this is true, factor analysis should yield only one factor. In other cases, a re
searcher may be interested in investigating the nature of the underlying factors in an 
existing scale. In Chapter 6, we discussed the use of factor analysis in establishing the 
construct validity of tests. 

Let us illustrate factor analysis with a simple example. Imagine that you have scores 
on six different subscales of an aptitude measure for 300 subjects. The correlations 
among all the pairs of scores are shown in Table 12.4. Each subject is shown both on 
the horizontal rows and vertical columns. The Pearson r for each pair of variables is 
shown where the columns and rows intersect. 

The question is: Is there a simpler structure underlying these 15 correlations? 
Table 12.4 shows that all of the subscales are positively correlated, and we assume all 
of the correlations are statistically significant. The first two subscales (vocabulary and 
analogies) form a separate subgroup because they correlate 0.50 with each other but do 
not correlate with the other sub scales. The next two subscales (arithmetic and numer
ical reasoning) correlate 0.55 and thus form another subgroup, and likewise the last 
two subscales (picture completion and block design) have a correlation of 0.52 with 
each other but negligible correlations with other subscales. The pattern of correlations 

Table 12.4 Correlations among Subscale Scores 

1 2 3 4 5 6 

1. Vocabulary 0.50 0.15 0.12 0.12 0.15 

2. Analogies 0.12 0.15 0.10 0.18 

3. Arithmetic 0.55 0.15 0.12 

4. Numerical reasoning 0.20 0.22 

5. Picture completion 0.52 

6. Block design 
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factor loading In factor anal
ysis, the correlation between 

a variable and a factor. The 
higher the loading, the more 

the variable is seen as contrib
uting to a particular factor. 

among these variables thus seems to reflect three underlying factors, which we label 
verbal, numerical, and spatial. 

In this simple example, we are dealing with only six variables. In most cases, there 
would be more, and it would not be so easy to discover the factors by inspection. Thus, 
researchers turn to factor analysis. The mathematics of factor analysis is beyond the 
scope of this book. Basically, it involves searching for the clusters of variables that are all 
intercorrelated. The first cluster identified is called the first factor, and it represents the 
variables that are most intercorrelated. Then, other factors are identified that account for 
decreasing amounts of the variance. The factor is represented as a score, which is gener
ated for each subject in the sample. Next, a correlation coefficient is computed between 
subjects' factor score and their score on the particular variable entered into the factor 
analysis. This correlation between a variable and a factor is called the factor loading. 

The higher its loading, the more a variable contributes to and defines a particular factor. 
A factor loading is interpreted like a correlation coefficient: The larger it is (either posi
tive or negative), the stronger the relationship of the variable to the factor. The result of 
the factor analysis is a factor matrix, which shows the number of important underlying 
factors and the weight (loading) of each original variable on the resulting factors. The 
square of the factor loading is the proportion of common variance between the test 
and the factor. Table 12.5 shows the hypothetical factor matrix resulting from a factor 
analysis of the intelligence test in the previous example. 

The first two tests load strongly on factor 1; we might call this underlying factor 
"verbal ability." The next two tests load strongly on factor 2, which we might label 
"numerical ability." The last two tests load strongly on factor 3, which we might label 
"spatial ability." Our simple example thus suggests that there were three factors under
lying performance on the intelligence test. This procedure did not involve a hypothesis 
to be tested but, rather, something to be explored. 

How do you decide on the "correct" number of factors? The first criterion is that all 
factors should be interpretable; an uninterpretable factor serves no practical or theo
retical function (Spicer, 2005). Second, the factors should account for a satisfactory 
amount of shared variance in the data, "satisfactory" being defined by the researcher. 
Some researchers suggest that the analysis keep extracting factors as long as a factor 
accounts for at least another 10 percent of the variance. 

This preceding discussion illustrates exploratory factor analysis (EPA) because a re
searcher does not test any formal hypotheses about the number of underlying factors. 
The number of factors is determined empirically rather than being specified a priori. It 
is distinguished from the more advanced technique called confirmatory factor analysis 
(CPA), which we describe briefly next. For more information pertaining to EPA, see 
Courtney (2013) and Henson and Roberts (2006). 

Table 12.5 Hypothetical Factor Matrix from an Analysis of Scores on Six Subscalesa 

Test Subscale Factor 1 Factor 2 Factor 3 

Vocabulary 0.91 0.40 0.30 

Analogies 0.87 0.30 0.20 

Arithmetic 0.25 0.90 0.15 

Numerical reasoning 0.22 0.80 0.10 

Picture completion 0.15 0.10 0.85 

Block design 0.09 0.05 0.75 

aThe variables loading most strongly on each factor are set in boldface. 
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confirmatory factor 
analysis An advanced factor 

analysis that allows for formal 
tests of hypotheses about the 
number and nature of factors 
and a comparison of different 

models or factor solutions. 
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12-4a Confirmatory Factor Analysis 
Confirmatory factor analysis, like exploratory factor analysis, "is used to examine the 
relationships between a set of measured variables and a smaller set of factors that might 
account for them" (Spicer, 2005, p. 199). Confirmatory factor analysis, however, as
sumes relatively precise advance knowledge and allows a researcher to specify a priori 
what these relationships might look like and then to test the accuracy of these formal 
hypotheses. 

The first step in CFA is to specify a model made up of a number of hypotheses about 
the number of underlying factors, whether or not they are correlated, and which vari
ables are expected to load on which factors. The output of CFA allows the researcher to 
evaluate the factor model overall and at the level of individual variable-factor relation
ships. The researcher can use CFA and compare different models or factor solutions that 
might be proposed. 

Researchers often use both EFA and CFA in the construction and evaluation of mea
suring instruments. They begin with EFA and then move to CFA at later stages in the 
research. CFA is beyond the scope of an introductory text. Interested readers may refer 
to Gagne and Hancock (2006), Loehlin (2004 ), or Pedhazur (2006). 

12-5 Other Complex Correlational Procedures 

canonical correlation A 
statistical procedure for 

determining the relationship 
between several independent 
variables and more than one 

dependent variable. 

discriminant analysis A 
correlational procedure using 

a number of predictor vari
ables to classify subjects into 
two or more distinct groups. 

path analysis A statistical pro
cedure for investigating the 
causal relationships among 

correlated variables. 

path diagram Indicates the 
magnitude and directionality 

between sets of variables in a 
path analysis model. 

structural equation modeling 
(SEM) A generic term for a 

group of advanced techniques 
used in the analysis of causality 

often to develop (explore) or 
test (confirm) theory affiliated 

with models. Path analysis, 
regression, and factor analysis 

are aspects of this technique. 

Several more complex techniques are available to investigate correlation of more than 
two variables. These analyses require more sophistication with statistics than is usu
ally needed in a beginning research course. We briefly describe these techniques and 
refer interested students to other texts. 

Canonical correlation is a generalization of multiple regression that adds more than 
one dependent variable (criterion) to the prediction equation. Thus, the researcher de
termines the relationship between a set of predictor variables and a set of criterion 
variables. For more information on canonical correlation, see Hair, Anderson, Tatham, 
and Black (1998). 

Discriminant analysis is a statistical procedure related to multiple regression, but 
it differs in that the criterion is a categorical variable rather than a continuous one. 
Assume a law school admissions officer wants to predict persistence, that is, to predict 
which students will be more probable to graduate law school in four years. The admis
sions officer would use a set of predictor variables such as age, undergraduate major, 
undergraduate GPA, and LSAT score and would determine the relationship of this set 
of predictor variables and the category (graduating or not graduating). A good text on 
this procedure is Huberty ( 19 94). 

Path analysis is defined as "a method for studying direct and indirect effects of vari
ables hypothesized as causes of variables treated as effects" (Pedhazur, 2006). There
sult of a path analysis is a path diagram, which consists of the names of the variables, 
arrows indicating the direction of "causality," and path coefficients that indicate how 
strongly one variable influences another when the influences of other variables are 
controlled. Pedhazur further states, "Path analysis is intended not to discover causes but 
to shed light on the tenability of the causal models a researcher formulates based on 
knowledge and theoretical considerations" (p. 769). 

Structural equation modeling (SEM) is a popular technique used in the analysis 
of "causality." SEM permits researchers to study complex hypothesized relationships 
among a set of variables whereby both direct and indirect effects can be evaluated. SEM 
uses a number of statistical procedures including multiple regression and path analysis. 
Hypothesized relationships are translated into mathematical models, and the researcher 
uses SEM to compare a wide variety of models to one another and to theoretical models 
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--

THINK ABOUT IT 12.5 
1 

Match the procedure in the left column with the definition in the right column: 

1. Factor analysis a. Uses multiple independent variables to predict more than one 
dependent variable 

2. Discriminant analysis b. Reduces a matrix of correlations among variables to a few 
underlying constructs 

3. Canonical correlation c. Uses a number of variables to predict membership in categories 
4. Partial correlation d. Uses theory to specify and test models of causation among 

variables 
5. Path analysis e. Determines the relationship between two variables when the 

effect of another variable is eliminated 

Answers 
1. b; 2. c; 3. a; 4. e; 5. d 

developed by the researcher in order to see which model best fits the data. Once a theory 
has been proposed, it can be tested against empirical data. SEM is said to be the fastest 
growing and the dominant multivariate statistical technique of the past two decades 
( Creemers, Kyriakides, & Sammons, 2010). 

A word of caution: Although procedures like path analysis and SEM are useful in 
analyses of "causal" paths, they still do not establish causation. Goldthorpe writes 
"statistical methods cannot simply' crank out' causal explanations of phenomena from 
numbers, however regular they may appear in combination or correlation. Regularity is 
not causation" (Goldthorpe, 2007, p. 17). 

Refer to Bentler and Chou (1988), Kline (2016), and Loehlin (2004) for further 
discussion of SEM. 

RESEARCH IN THE PUBLIC EYE 
1:''' 
II 

II 

In November 2012, Charlotte Pritchard published an article for BBC News in which she discussed 
research study that correlated chocolate consumption and winning a Nobel Prize. After reading 
published research that linked prolonged cocoa consumption with improved cognitive function, 
the researcher of this study correlated the number of Nobel Prize winners in a nation (using this 
as a rough indicator of general national intelligence) with that nation's chocolate consumption. 
The study revealed a positive correlation with a P value of 0.0001 and an r value (correlation co
efficient) of 0. 79. 

According to Pritchard, this is a classic case that illustrates that correlation does not equate to 
causation. She provides an example to illustrate this point: After World War II in Germany, the 
human birth rate declined in direct relation to the stork population. Does this imply that fewer 
storks resulted in fewer babies being born? The reality was that more houses were built after the 
war, which, in turn, destroyed some of the storks' habitat, resulting in a smaller stork population. 
This article also suggests that there are likely factors that could better explain why certain nations 
have produced more (per capita) Nobel Prize winners than other nations. 

• Drawing on the article, discuss the difference between correlation and causation, and describe 
how some correlation studies could be misleading. 

• Assume you were asked to extend the research on factors that may predict the amount of 
Nobel Prize winners a nation produces. What recommendations might you make? 
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Summary 

Key Concepts 

assessing relationships 
canonical correlation 
causation 
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Correlational research is nonexperimental research that studies the direction and 
strength of relationships among variables. It gathers data on two or more quantitative 
variables from the same group of subjects (or from two logically related groups) and 
then determines the correlation among the variables. 

Correlational procedures are widely used in educational and psychological research. 
They enable researchers to better understand certain phenomena and to make predic
tions. Correlational designs are often valuable for generating hypotheses that can be 
further investigated in experimental or ex post facto research. Correlations must be 
interpreted appropriately. When assessing a correlation coefficient, you must take into 
account the population from which the sample was drawn, the shape of the distribu
tion, the sample size, and its statistical and practical significance. The most serious error 
is to interpret correlation per se as an indicator of causation. Measures of correlation, 
however strong, do not establish causation. 

A number of different types of correlation coefficients are used with variables that 
are measured on different types of scales. Multiple regression is used to find the re
lationship between two or more independent variables and a dependent variable. It 
yields a prediction equation that the researcher can use later to predict the dependent 
variable for a new group of subjects when he or she has information only on the inde
pendent variables. 

Some more sophisticated correlational procedures include partial correlation, dis
criminant analysis, factor analysis, canonical correlation, path analysis, and structural 
equation modeling. 

cause-and-effect relationship 
coefficient of correlation 
coefficient of determination 
coefficient of multiple correlation 
confirmatory factor analysis 
correlation coefficient 

correlational research 
discriminant analysis 
dummy variables 
exploratory factor analysis 
factor analysis 
factor loading 
multiple regression 
partial correlation 
path analysis 

phi coefficient 
prediction 
prediction equation 
predictor 
predictor variables 
significance fallacy 
Spearman rho 
structural equation modeling (SEM) 

correlation matrix path diagram 

Exercises 

1. Identify the following as 
i. characteristic of correlational research. 

ii. characteristic of ex post facto research. 
iii. characteristic of both. 
iv. characteristic of neither. 

a. Actively manipulates variables 
b. Looks at differences between two or more groups 
c. Assesses the direction and strength of associa

tion among variables 
d. Produces indexes that range from -1.00 to + 1.00 

e. Studies preexisting variables 

2. Which correlation in each pair indicates the greatest 
extent of relationship between two variables? 
a. +0.80 or -0.80 

b. +0.60 or +0.85 
c. +0.60 or -0.85 
d. +0.04 or -0.15 

3. A state official found a correlation of 0.65 between the 
number of bars in cities in the state and the number of 
crimes reported in those cities. He concluded that legis
lation to reduce the number of bars would reduce crime. 
What would you say about the official's conclusion? 
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4 . Why are m agnitude interpretations of correlation 
coefficients alone som etim es misleading? 

5. Describe the relationship b etween the following 
pairs of scores (X an d Y). Constructing a scattergram 
m ay b e useful. 

X 
y 

2 

10 

3 

9 

10 

1 

6 

3 

4 

7 

9 

1 

7 

2 

3 

5 

6 

4 

6. A study fin ds a m oderate positive relationsh ip 
b etween m easures of self-esteem and achievem ent 
scores for a group of midd le school students. Which 
of the following correlation coefficients would b est 
represent this relationsh ip? 
a. 0.94 
b. 0.35 
c. - 0.62 

d . 0.20 

7. A study fin ds almost no relationship b etween two 
physical fitness scores for a group of elem entary 
school students. Wh ich of the following coefficients 
would b est represent this relationship? 
a. 0.25 
b. 0.75 
c. - 0.10 

d. 0.60 
e. - 0.80 

8. A researcher adm in istered a series of tests to a group 
of beginn ing first-year law school students at State 
University. At the end of the first year of law school, 
the researcher obtained the students' GPAs. 
a . What correlational techniqu e should be used to 

determ ine the m axim um relationsh ip of these 
tests to first-year CPA? 

b. What assumptions would have to be m ade in 
order to gen eralize the findings to future applica
tions to the sam e law school? To applications to 
other law schools? 

9. How would you com pare the correlations 0. 70 an d 
0.35 in terms of m agnitude? 

10. A researcher is interested in anxiety and how it 
m ight affect perform an ce on scholastic aptitude 
tests. He has a clinical psychologist assess the anx
iety of subjects by ran king them from 1 th rough 
20. Then he administers a stan dardized aptitude 
test to each of the 20 subjects and converts their IQ 
scores to ranks. Which correlation coefficient should 
the researcher calculate for the data? Explain your 
answer. 

11 . A researcher demonstrated a correlation of + 0.35 
between principals' ratings of teacher attire an d stu
dent academ ic performance across 150 grade sch ools 
in his state. He con cluded that encouraging teachers 
to b e properly attired will increase academic perfor
m ance. Com m ent on his conclusion . 

12. Determin e the kind of in dex of correlation appropri
ate for use in solving each of the following problems: 

a. What is the coefficient of correlation between self
esteem an d aptitude scores for a group of subjects? 

b. What is the correlation b etween the responses of 
180 students to two test item s when you know 
the right an d wrong responses of these students 
on both test item s? 

c. What is the relationsh ip between sociometric 
scores of a group of students an d their academ ic 
rank in a high school class? 

d . How is the value of an automobile from the day 
you drive it from the dealer's sh owroom until it 
b ecom es an antique related to its age? 

13. To com pute a correlation coefficient b etween traits A 
an d B, which of the followin g m ust you have? 
a. On e group of subjects, some of whom p ossess 

characteristics of trait A an d the rem ainder of 
whom possess those of trait B 

b. Measures of trait A on one group of subjects and 
m easures of trait B on an other group 

c. On e group of subjects, some who h ave both traits 
A and B, som e who have neither trait, and som e 
who h ave on e trait but not the other 

d. Two groups of sub jects, one of which could be 
classified as A or not A, and the other as B or n ot B 

e. Measures of traits A an d B on each sub ject in one 
group of students 

14. An investigation finds a positive correlation b e
tween IQ scores an d length of attention span among 
10-year-olds. From this fin ding, which of the follow
ing would be a reasonable conclusion ? 
a. A long attention span is a cause of intelligence. 
b. A h igh IQ is a cause of long attention sp an . 
c. There is a high prob ability that a large sample of 

high-IQ 10-year-olds will h ave a shorter m ean 
attention span than a large sample of low-IQ 
10-year -olds. 

d . One would p redict lo nger attention spans for 
h igh-IQ 10-year-olds than for low-IQ 10-year
olds. 

15. Examine the following research topics an d decide 
whether experim ental research, ex post facto re
search , or correlational research is the appropriate 
research design for each one: 
a. The effect of parents' divorce on the achievement 

m otivation of their ch ildren 
b. The effect of a sp ecific p rogram of vocab ulary 

instruction on social studies achievem ent 
c. The relationship between self-esteem an d grade 

point average 
d . The effect of ph onics instruction on the reading 

grade level of fourth-grade students 
e. The relationship between the verbal aptitude 

scores of identical twins 
f. The relationship between preschool atten dan ce 

or non atten dance an d academ ic achievem ent in 
first -graders 
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16. A researcher found a correlation of -0.42 between 
rank in high school class and achievement in college 
for a sample of 1,500 college freshmen. How would 
you interpret this coefficient in terms of direction, 
magnitude, and percentage of shared variance? 

17. A school administrator wants to predict achieve
ment in foreign languages. She has available 
scores on an intelligence test, a language aptitude 
test, and a reading test; she also knows the gender 
of the students. How would you recommend 
that she proceed to predict foreign language 
achievement? 

18. Explain how it is possible for the measures of two 
variables to be associated in a fairly systematic way 
without the existence of any causal relationship 
between the variables. 

19. A researcher is investigating the validity of an 
inventory designed to measure teacher stress. 
He wishes to know if the inventory is measuring 
the single construct, teacher stress, or more than 
one construct. What procedure would you rec
ommend that the researcher use to answer this 
question? 

20. A researcher wanted to predict achievement in the 
first year of law school. He conducted a multiple-re
gression analysis with a sample size of 1,000 and 
used six predictor variables: undergraduate GPA, 
undergraduate major, LSAT score, score on a writing 
test, gender, and time lapse between undergraduate 
degree and application to law school. The resulting 
R = 0.20 was significant at the 0.01 level of signif
icance. How would you interpret the researcher's 
findings? 

21. A researcher wants to investigate the relationship be
tween class size and student satisfaction in sections 
of beginning psychology at a university. Describe 
two research methodologies that might be appropri
ate to answer this question. 

Answers 

1. a. 4 
b. 2 
c. 1 
d. 1 

e. 3 

2. a. The extent of relationship is the same. 
b. +0.85 
c. -0.85 
d. -0.15 

3. Correlation between the two variables does not 
indicate causation. In this case, common cause is a 
more probable explanation. Large cities have more 
bars and more crime; smaller cities have fewer bars 
and less crime. 

CHAPTER 12 CORRELATIONAL RESEARCH 309 

22. A researcher found a moderate negative correlation 
between two variables of interest. She concluded 
that the negative correlation meant that it would be 
useless to try to predict one variable from the other. 
Do you agree? Why or why not? 

23. How are ex post facto and correlational research 
alike? 

24. How are ex post facto and correlational research 
different? 

25. The null hypothesis in a correlational study states 
that the true correlation coefficient in the population 
represented by the sample 
a. has a positive value. 
b. is zero. 
c. has a negative value. 
d. will be statistically significant at a specified level. 

26. A football coach finds that his best men are either 
small agile players or large hulking ones. 
a. Describe the relationship between weight and suc

cess in his team. 
b. What index could he use to describe this relation-

ship? 

27-30. Identify the correlational procedure described in 
the examples that follow. Use this key: a. factor analysis; 
b. discriminant analysis; c. partial correlation; d. canonical 
correlation; e. path analysis. 

27. It uses more than one independent variable to pre
dict more than one dependent variable. 

28. It reduces a matrix of correlation coefficients among 
variables to a few underlying constructs. 

29. It uses more than one variable to predict member
ship in categories. 

30. It determines the relationship between two variables 
when the effect of another variable is removed. 

4. To interpret the correlation, you need to know the 
sample size on which it is based and the magnitude 
of other correlations of the same variables in other 
studies. 

5. The relationship is 
a. linear. 
b. high. 
c. negative. 

6. 0.35 

7. -0.10 

8. a. Multiple regression 
b. The researcher would have to assume that the rela

tionship among the variables in the population of ap
plicants to the law school remains similar over time. 
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310 PART TWO QUANTITATIVE RESEARCH 

To apply the results to other law schools, the 
researcher would have to assume that the relation
ships among variables among applicants to other 
law schools are similar to these relationships 
among applicants to her law school. 

9. An r of 0. 70 might be described as being a very high 
correlation and the r of 0.35 as being moderate. 
One must not say that the r of 0. 70 is twice as high 
as the r of 0.35. A good way to compare them is in 
terms of the coefficient of determination (r2). With 
an r of 0. 70, 49 percent of the variance is shared 
variance; with an r of 0.35, only 12 percent of the 
variance in Y is accounted for by variance in X. 
Thus, the difference in magnitude of the relation
ship is more like 4 to 1 instead of 2 to 1, as might 
have been incorrectly assumed from the absolute 
size of the coefficients. 

10. Because the researcher has ordinal or rank-order 
data, he should calculate the Spearman rho correla
tion coefficient. 

11. The researcher has no justification for inferring a 
causal relationship merely on the basis of cor
relational evidence. Principals' ratings of teacher 
attire and student academic performance could 
very well be functions of some other variable. 

12. a. Pearson product moment 
b. Phi coefficient 
c. Spearman rho 
d. Eta squared 

13. e 
14. d 
1 5. a. Ex post facto research 

b. Experimental research 
c. Correlational research 
d. Experimental research 
e. Correlational research 
f. Ex post facto research 

16. The r of -0.42 indicates a moderate negative 
relationship between rank in high school class 
and achievement in college; that is, students with 
a low numeric ranking would tend to have high 
achievement. The negative correlation is due to 
the way that rank in class is measured. The highest 
achiever in the class has a rank of 1 (the lowest 
number), and the lowest achiever in the class has 
a rank equal to the size of the class (the highest 
number). The student with a rank of 1 in a class 
of 400 would be expected to have a higher GPA 
in college than the student with a rank of 400. An 
r = 0.42 indicates that approximately 18 percent 
of the variance in college grades can be accounted 
for by achievement in high school as indicated 
by rank. 

17. The school administrator would select a sample of 
students and obtain their scores on the three tests 
and their grades in foreign languages. Gender would 
be coded 0 or 1. The data would be entered into a 
multiple regression analysis, with the intelligence 
test, language aptitude test, reading test, and gender 
as independent variables and grades in foreign lan
guage as the dependent variable. Once the multiple 
regression equation is developed, it can be used 
to predict foreign language achievement of similar 
groups of students when only the independent vari
ables are known. 

18. Even when two variables are correlated, you cannot 
infer that one causes the other. Correlation does not 
indicate causation. A third variable, unmeasured by the 
researcher, may account for the observed relationship. 

19. The researcher should subject the inventory to factor 
analysis. 

20. With the large sample size, it is not surprising that 
a coefficient of only 0.20 would be statistically sig
nificant. It is only moderately useful in prediction. 
R2 = 0.04; only 4 percent of the variance in law 
school achievement would be predictable from this 
combination of predictor variables. 

21. You could use ex post facto methodology by select
ing already existing sections with different numbers 
of students and comparing the mean satisfaction 
scores in the various sections. Or you could use cor
relational methodology by correlating class size with 
student satisfaction scores. 

22. A negative correlation is just as good for predictive 
purposes as a positive correlation. It is the mag
nitude of the correlation that is important in this 
case. 

23. Neither has active independent variables but depend 
on measures of preexisting status. Therefore, you 
must be very cautious before interpreting the results 
as indicating cause and effect. 

24. Ex post facto research examines differences between 
natural or arbitrary groups. Correlational studies 
assess both the direction and the strength of rela
tionships between variables within a single group or 
set of matched pairs. Correlation indexes are easy to 
picture. Most range from -1.00 (perfect negative) 
thru 0 (no relationship) to + 1. 00 (perfect positive). 
Some range from 0 to + 1.00. 

25. b 
26. a. Curvilinear 

b. Eta squared 

27. d 
28. a 

29. b 
30. c 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

13-1 State the purpose of survey research. Classify 
the four categories of surveys according to 
their scope and focus. Describe the differ-
ent types of longitudinal and cross-sectional 
surveys. 

13-2 List the steps involved in carrying out a survey. 
Explain the importance of probability sampling 
in survey research and describe the numerous 
data-gathering techniques used in survey 
research. 

13-3 Define margin of error and use sample data 
to calculate the margin of error and the confi
dence interval around the population parameter. 
Calculate the sample size needed to achieve a 
desired margin of error in a survey. List some of 
the factors that influence a researcher's decision 
about sample size. 

13-4 Write both open-ended and closed-ended sur
vey questions. Explain the advantages of pilot 
testing a questionnaire. 

13-5 Explain the follow-up procedures a re
searcher should employ with a mailed or an 
electronic survey. Write a cover letter for a 
questionnaire. 

312 

Survey 
Research 

13-6 Outline procedures for dealing with nonre
spondents after follow-up procedures have 
been used. 

13-7 Discuss the procedures for assessing the score 
validity of questionnaires. 

13-8 Discuss the procedures for assessing the score 
reliability of questionnaires. 

13-9 Explain the data analyses that are appropriate 
for survey data. Explain the statistics used with 
crosstabulations. 

n survey research, investigators ask questions 

about peoples' beliefs, opinions, characteristics, 

perceptions, and behaviors. The survey question

naire is used widely as a source of data in studies 

in sociology, business, psychology, political sci

ence, and education. It also provides information 

used for nonresearch 
survey research A type of .:.<. 

planning and policy 

setting in the areas of 

government, business, 

"' nonexperimental research in E 
0 

which investigators ask ~ 
<= 

questions about peoples' ~ 
beliefs, opinions, and i 

behavior. ~ 
..8 
"' 0 
0 
.J:: 
0.... 
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CHAPTER 13 SURVEY RESEARCH 313 

health, and education. For example, the U.S. Census Bureau conducts a monthly survey for the Bureau 

of Labor Statistics that focuses on measuring labor force participation and unemployment. These data 

are used to produce the monthly unemployment figures for the nation as well as for the individual 50 

states. Surveys are taken of consumer choices, use of health services, numbers of women and minority 

faculty in universities, and so on. A survey researcher may want to investigate relationships between 

respondents' characteristics such as age, education, social class, race, and their current attitudes to

ward a particular issue. Typically, survey research does not make causal inferences but, rather, de

scribes the distributions of variables in a specified group. 

Although researchers want to gather information about the characteristics of populations, they usu

ally study a smaller group (i.e., a sample) carefully drawn from the population and then use the find

ings from the sample to make inferences about the population. 

The range of topics covered by surveys, and surveying techniques, have increased significantly in 

the past several years. Hardly a week goes by that you are not exposed through the news or social 

media pertaining to the results of a survey. The well -known Gallup poll, for instance, surveys public 

opinion on a variety of issues. Market researchers ask what products you purchase or might pur

chase; political pollsters ask for whom you might vote; television networks want to know what shows 

you watch. 

Many doctoral dissertations, and a large volume of the research published in educational journals, 

involve survey-based methods. Public school districts also conduct surveys to gather data such 

as average teacher load, number of preschool children in the community, number of students who 

participate in extracurricular activities, opinions of parents and students, and data on a myriad of 

other topics. 

THINK ABOUT IT 13.1 

Which of the following questions would best be answered by survey methods? 

1. Do voters in our school district think we should raise taxes in order to build new 
classrooms? 

2. Do people who have taken driver education have fewer accidents than people who 
have not? 

3. What do voters consider the most important issues in the upcoming election? 
4. What do school principals consider to be the major problems in their schools? 
5. Does dividing second-grade math students into ability groups produce greater math achieve-

ment than conducting math instruction in a single group? 

Answers 

Questions 1, 3, and 4 would be suitable for survey research. Ex post facto would be appro
priate for question 2, and experimental research would be suitable for question 5. 
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13-1 Types of Surveys 

census A survey that includes 
the entire population 

of interest. 

population The larger group 
to which a researcher wishes 

to generalize; it includes all 
members of a defined class of 

people, events, or objects. 

sample A group selected 
from a population for 

observation in a study. 

sample survey A survey done 
on only a portion (a sample) 

of a population, often using a 
questionnaire or interview. 

tangibles Items that 
can be directly assessed 

by observation. 

intangibles Constructs that 
are not directly observable 

but, rather, must be inferred 
from indirect measures. 

census of tangibles A type 
of survey that deals with 

constructs that are directly 
observable, concrete, and 

irrefutable. 

census of intangibles A type 
of survey in scope that deals 
with constructs that are not 

directly observable but 
must be inferred from 

indirect measures. 

sample survey of tangibles 
A sample-based survey 

technique where the data 
collected directly measure the 

variable(s) under study. 

sample survey of intangibles 
A sample-based survey 

technique where the data col
lected indirectly measure the 

variable(s) under study. 

Before initiating survey research, the researcher must determine the most appropriate 
format for the proposed investigation. Surveys are classified according to their focus and 
scope (i.e., census and sample surveys) or according to the time frame for data collection 
(i.e., longitudinal and cross-sectional surveys). Becoming familiar with various options 
enables the researcher to select the method that will provide the most useful data. 

13-1 a Surveys Classified According to Focus and Scope 
A survey that covers the entire population of interest is referred to as a census. An exam
ple is the U.S. Census undertaken by the federal government every 10 years. In research, 
however, "population" does not refer to all the people of a country; rather, population 

refers to the entire group of individuals to whom the findings of a study apply. The 
researcher defines the specific population of interest. It is often difficult, or even im
possible, for researchers to study very large populations. Hence, they select a smaller 
portion, a sample, of the population for study. A survey that studies only a portion of 
the population is known as a sample survey. 

Surveys may be confined to simple tabulations of tangibles such as what proportion 
of children ride school buses or average class enrollment. The most challenging type of 
survey is one that seeks to measure intangibles such as attitudes, opinions, values, or 
other psychological and sociological constructs. In such a study, you must bring forth 
not only the skills involved in proper sampling, but also the skills involved in identi
fying or constructing appropriate measures and employing the scores on these mea
sures to make meaningful statements about the constructs involved. If you classify 
surveys based on their scope (i.e., census versus sample) and their focus (i.e., tangibles 
versus intangibles), four categories emerge: (1) a census of tangibles, (2) a census of 

intangibles, (3) a sample survey of tangibles, and ( 4) a sample survey of intangibles. 

Each type has its own contributions to make-and its own inherent problems. 

A Census of Tangibles 
When you seek information about a small population, such as a single school, and 
when the variables involved are concrete, there is little challenge in finding the required 
answers. If a school principal wants to know how many children ride the school bus 
or how many teachers have master's degrees, a simple count will provide the needed 
information. Because the study covers the entire population, the principal can have 
all the confidence characteristic of perfect induction. Well-defined and unambiguous 
variables are being measured, and as long as the enumeration is accurate and honest 
the principal can say, without much distress of contradiction, "Sixty-five percent of the 
present faculty has master's degrees." The strength of a census of this type lies in its 
irrefutability. This type of census weakness lies in its confinement to a single limited 
population at a single point in time. The information provided by such a census may 
be of immediate importance to a limited group but typically add little to the general 
body of knowledge in education. 

A Census of Intangibles 
Suppose the school principal now seeks information about student achievement or 
aspirations, teacher morale, or parents' attitudes toward school. The task will be more 
difficult because this census deals with constructs that are not directly observable but 
must be inferred from indirect measures. Test scores and responses to questionnaires 
serve to approximate constructs such as knowledge and attitudes. The Illinois 5 Essen
tials is an opinion inventory designed to measure student, teacher, and parent attitudes 
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and opinions about schools. Administering the inventory to all students, teachers, or 
parents in the school system would represent a census of intangibles. 

Another example of this type of census is the achievement-testing program carried 
out by most schools. All children are tested, and the test scores are used to compare 
their performance with national norms, their own previous performance, and so on. 

The value of a census of intangibles is largely a question of the extent to which the 
instruments used actually measure the constructs of interest. Reasonably good instru
ments are available for measuring aptitude and achievement in a variety of academic 
areas. Many other variables remain very difficult to measure. Because researchers lack 
instruments that can measure meaningfully the constructs involved, various important 
questions in education have not been answered satisfactorily. Such variables as teacher 
success, student motivation, psychological adjustment, and leadership have been diffi
cult to define or operationalize. 

A Sample Survey of Tangibles 
The expense involved in carrying out a census that seeks information about large groups 
is often prohibitive. Therefore, researchers employ sampling, and when sampling is 
done well, the inferences made concerning the population can be quite formative in 
describing, exploring, predicting, or explaining an issue under study. 

A classic example of a sample survey of tangibles is the report on equality of educa
tional opportunities commissioned by the U.S. Department of Health, Education, and 
Welfare. This study-sometimes called the Coleman Report, after James Coleman who 
developed it-was conducted in response to Section 402 of the Civil Rights Act of 19 64, 
which directed the Commissioner of Education to conduct a survey of inequalities 
in educational opportunities among various groups in the United States. The sample 
survey included more than 600,000 children in grades 1, 3, 6, 9, and 12, in approxi
mately 4,000 schools. The schools were considered generally representative of all U.S. 
public schools, although there was some intentional over-representation of schools 
with minority group populations. From the survey data, the researchers concluded that 
65 percent of African Americans attended schools in which more than 90 percent of 
students were African American, and 80 percent of Caucasians attended schools enroll
ing more than 90 percent Caucasian. When comparisons were made concerning class 
size, physical facilities, and teacher qualifications, relatively little difference was found 
among schools serving dissimilar racial and ethnic groups. However, these variables did 
vary between metropolitan and rural areas and between geographic regions. Students 
disadvantaged in regard to these variables appeared to be rural children and those in 
the South, regardless of race. 

A Sample Survey of Intangibles 
Public opinion polls are examples of studies measuring intangible constructs. Opinion 
is not directly observable but must be inferred from responses made by the subjects to 
questionnaires or interviews. Opinion polling began in the 1930s and has expanded 
tremendously. When respondents have freely revealed their preferences before elec
tions, for instance, pollsters have been quite accurate in inferring public opinion, from 
which they have predicted subsequent election results. These polls provide excellent 
examples of the usefulness of sample statistics in estimating population parameters. 
However, if people who support one candidate are reluctant to reveal their preference, 
whereas people who support the other candidate feel free to do so, considerable er
ror is introduced into the poll results. For example, people are more willing to say 
they will vote against an incumbent than vote for him or her. A classic example oc
curred before the 1948 presidential election, when several polls showed Dewey lead
ing the incumbent, Truman, but with many people indicating they were undecided. 
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longitudinal survey A survey 
in which data are collected 

several times over an 
extended period of time. 

panel study A longitudinal 
survey study in which data 

are gathered from the same 
sample of people at different 

points in time. 

Newspapers had already printed headlines proclaiming Dewey the winner, but Truman 
won the election. Apparently, most of those who indicated that they were undecided 
actually voted for Truman. Respondents are also reluctant to reveal a choice that may 
appear to be based on self-interest, prejudice, or lack of knowledge about issues. 

How someone is going to vote is an intangible, but what he or she marks on a 
ballot is tangible. Cable network news stations such as MSNBC and CNN, and online 
entities such as fivethirtyeight.com, have done quite well in predicting how states will 
vote when only a few precincts have reported, because they are adept at using tangible 
measures of a sample (i.e., how some ballots have been marked) to predict the vote 
of a population. Therefore, the risks are only those involved in estimating population 
parameters from sample statistics. However, pollsters who estimate how a population 
will vote based on how people say they will vote have the additional hindrance of mea
suring what is intangible at the time the measurements are made. Surveys of intangibles 
are limited by the fact that the data researchers collect are only indirectly measuring the 
variables of concern. The severity of this limitation depends on how well the observa
tions measure the intangible variable. 

The same survey may study tangibles and intangibles at the same time. The survey 
on equality of educational opportunities asked students to answer questionnaires and 
administered intelligence and achievement tests in order to make inferences about so
cial class, ability, and achievement as well as the relationship of these variables to each 
other and to tangible variables in the study. 

13-1 b Surveys Classified According 
to the Time Dimension 

Surveys are also classified according to the duration of data collection: longitudinal 
surveys, which study changes across time, and cross-sectional surveys, which focus on 
a single point in time. 

Longitudinal Surveys 
Longitudinal surveys gather information at different points in time in order to study 
changes over an extended period. Three different designs are used in longitudinal sur
vey research: panel studies, trend studies, and cohort research. 

Panel Studies In a panel study, the same subjects are surveyed several times over an 
extended period of time. For example, a researcher studying the development of quanti
tative reasoning in elementary school children would select a sample of second-graders 

THINK ABOUT IT 13.2 

What type of survey is illustrated in the following examples? 

1. Randomly selected teachers are asked how many years of experience they have teaching. 
2. The superintendent of School District 205 has Iowa Test of Basic Skills scores for all second

graders in his district. 
3. The state superintendent of schools' list of enrollment in each of the state's 1,143 schools. 
4. Some students at Jefferson School are given a physical fitness test in order to estimate the 

fitness of all the students in the school. 

Answers 
1. Sample survey of tangibles 
2. Census of intangibles 
3. Census of tangibles 
4. Sample survey of intangibles 
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trend study Different individu
als randomly selected from 

the same general population 
are surveyed at intervals over 

a period of time. 

cohort study A longitud
inal survey study in which a 

specific population is studied 
by taking different random 

samples from the population 
at various points in time. 

cross-sectional survey A 
survey in which different 

groups of subjects are sur
veyed at the same time. 

CHAPTER 13 SURVEY RESEARCH 317 

and administer a measure of quantitative reasoning. This same group would be followed 
through successive grade levels and tested each year to assess how quantitative reasoning 
skills develop over time. Researchers have studied how age affects IQ by measuring the 
same individuals as adolescents, at college age, at middle age, and older. Because the 
same subjects are studied over time, researchers can see the changes in the individuals' 
behavior and investigate the reasons for the changes. For example, in Terman's (1926) 
classic panel study of intelligence, he followed exceptionally bright children to maturity. 

Trend Studies A trend study differs from a panel study in that different individuals 
randomly selected from the same general population are surveyed at intervals over a 
period of time. For example, researchers who have studied national trends in mathe
matics achievement sample middle school students at various intervals and measure 
their math performance. Although the same individuals are not tested each time, if the 
samples from the population of middle school students are selected randomly, the re
sults each time can be considered representative of the middle school population from 
which the student samples were drawn. Test scores from year to year are compared to 
determine if any trends are evident. Another example of a trend study is found with the 
Pew Research Center's Global Attitudes and Trends Data (http://www.pewglobal.org 
/ datasets/) commenced in 2001 to the present. 

Cohort Studies In a cohort study, a specific population is followed over a length of 
time with different random samples studied at various points. Whereas trend studies 
sample a general population that changes in membership over time, a cohort study 
samples a specific population whose members do not change over the duration of the 
survey. Typically, a cohort group has age in common. For example, a school system 
might follow the high school graduating class( es) of 2017 over time and ask them 
questions about higher education, work experiences, attitudes, and so on. From a list of 
all of the graduates, a random sample is drawn at different points in time and data are 
collected from that sample. Thus, the population remains the same during the study, 
but the individuals surveyed are different each time. 

Cross-Sectional Surveys 
Cross-sectional surveys study a cross section (sample) of a population at a single point 
in time. In a longitudinal study of vocabulary development, for example, a researcher 
would compare a measure of first-grade students' vocabulary skills in 2011 with one 

THINK ABOUT IT 13.3 

How would you administer a questionnaire to assess changes in students' political attitudes 
during college with a (a) cross-sectional approach, (b) panel study, (c) trend study, and 
(d) cohort study? 

Answers 
a. In the cross-sectional study, you would select a random sample from each of the four levels 

and administer the questionnaire to them at the same time. 
b. Panel, trend, and cohort studies are all longitudinal. In all three, you first randomly select a 

sample of freshmen from your population of interest. In a panel study, you assess your original 
sample and study the same individuals again when they are sophomores, juniors, and seniors. 

c. In the trend study, you select a random sample of sophomores from the population. A year 
later, you select a random sample of juniors, and then in the final year you select a random 
sample of seniors. 

d. The cohort study would differ from the trend study in that the subsequent samples are selected 
only from the population who were enrolled as freshmen when the study began and does not 
include students who transferred in later. 
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when they were fourth-grade students in 2014 and seventh-grade students in 2017. A 
cross-sectional study would compare the vocabulary skills of a sample of children from 
grades 1, 4, and 7 in 2017. The cross-sectional survey is the method of choice if you 
want to gather data at one point in time. 

Longitudinal surveys are more time consuming and expensive to conduct because 
the researcher must keep up with the subjects and maintain their cooperation over a 
prolonged period. Cross-sectional surveys, in contrast, do not require years to complete. 
Hence, they are less expensive. A major disadvantage of the cross-sectional method is 
that chance differences between samples may bias the results. You may, by chance, 
select a sample of first-graders who are more mature than average and a sample of 
fourth-graders who are less mature than average, with the result that the difference 
between the groups appears much smaller than it is in reality. However, researchers can 
usually obtain larger samples for cross-sectional studies than for longitudinal studies, 
and these larger samples mitigate the problem of chance differences. 

13-2 Survey Technique 

sampling frame A complete 
list of all individuals in 

the population. 

The survey permits you to gather information from a large sample of people relatively 
quickly and inexpensively. Conducting a good survey, however, is not as easy as it might 
initially appear. It requires careful planning, implementation, and analysis if it is to 
yield reliable and valid information. 

13-2a Six Basic Steps Involved in Survey Research 
The six basic steps involved in survey research are the following: 

1. Planning. Survey research begins with a question that the researcher believes can be an
swered most appropriately by means of the survey method. For example, "How do ele
mentary teachers feel about retaining students?" and "What is the extent of tobacco use 
among high school students in this district?" are questions that a survey could answer. 
The research question in survey research typically concerns the beliefs, preferences, 
attitudes, or other self-reported behaviors of people (i.e., respondents) in the study. 

2. Defining the population. One of the first important steps is to define the popula
tion under study. To whom will you distribute the survey? The population may be 
quite large, or it may be rather limited. For instance, the population might be all 
elementary teachers in the United States or all elementary teachers in the state of 
Hawaii. You might further restrict the population to all first-year male elementary 
teachers in the state of Hawaii. Defining the population is essential for selecting 
the appropriate subjects and determining to whom the results can be generalized. 

Once the population has been defined, the researcher must obtain or construct 
a complete list of all individuals in the population. This list, called the sampling 

frame, can be very difficult and time consuming to construct, although such a list 
may already be available. 

3. Sampling. Because researchers generally cannot survey an entire population, they 
select a sample from that population. It is very important to select a sample that 
will provide results similar to those that would have been obtained if the entire 
population had been surveyed. In other words, the sample must be representative 
of the population. The extent to which this happens depends on the way subjects 
are selected. The sampling procedure that is most probable to yield a representative 
sample is some form of probability sampling (see Chapter 8). Probability sam
pling, based on the concept of random selection, permits you to estimate how far 
sample results may deviate from the population values. 
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personal interview When 
the interviewer reads the 

questions to the respondent 
and records the answers in a 

face-to-face setting. 

response rate The proportion 
of the selected sample that 
agrees to be interviewed or 

returns a completed 
questionnaire. 
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4. Constructing the instrument. A major task in survey research is constructing the in
strument that will be used to gather the data from the sample. Two basic types of 
data-gathering instruments are interviews and questionnaires. 

5. Conducting the survey. Once a data-gathering instrument is prepared, it must be 
field tested (i.e., via a pilot test) to determine if it will provide the desired data. 
Also included in this step are training the users of the instrument, interviewing 
subjects or distributing questionnaires to them, and verifying the accuracy of the 
data gathered. 

6. Processing the data. The last step includes coding the data, statistical analysis, inter
preting the results, and reporting the findings. 

Many considerations are involved in implementing the foregoing steps. The balance 
of this chapter discusses these considerations in detail. 

13-2b Data-Gathering Techniques 
The two basic data-gathering techniques in survey research are interviews and ques
tionnaires. Interviews involve some form of direct contact between the participants in 
the sample group and the interviewer (i.e., the researcher or someone trained by the 
researcher), who presents the questions to each person in the sample group and records 
their responses. A questionnaire is sent to all members of the sample group who record 
and return their responses to the questions. 

Personal Interviews 
In a personal interview, the interviewer reads the questions to the participant in a face
to-face setting and records the participant's responses. One of the most important as
pects of the interview is its flexibility. The interviewer has the opportunity to observe 
the participant and the total situation in which he or she is responding. Questions can 
be repeated or their meanings explained in case they are not understood by the partici
pants. The interviewer can also press for additional information when a response seems 
incomplete or not entirely relevant. 

A greater response rate is another obvious advantage of the personal interview. The 
term response rate refers to the proportion of the selected sample that agrees to be 
interviewed or returns a completed questionnaire. With interviews, response rates are 
very high-perhaps 90 percent or better. Personal contact increases the possibility that 
the individual will participate and will provide the desired information. With question
naires, personal contact is missing and participants are more probable to not complete 
and return the questionnaire. This results in many nonresponses and a lower rate of re
turn. The low response rate typical for a mailed or electronic questionnaire (less than 
30 percent is common) not only reduces the sample size, but also may bias the results 
(Fowler, 2002). However, an interviewer can receive responses to all or most of the 
questions. Missing data represent a serious problem for the questionnaire. 

Another advantage is the control that the interviewer has over the order in which 
questions are considered. In some cases, it is very important that participants not know 
the nature of later questions because their responses to these questions may influence 
earlier responses. This problem is eliminated in an interview because the participant 
does not know what questions are imminent and cannot change answers previously 
given. In cases where participants have reading comprehension issues or there is a 
language barrier, interviews rather than questionnaires are the preferred information
gathering technique. 

The main disadvantage of the personal interview is that it is more expensive than 
other survey methods. The selection and training of the interviewers, their salary, and 
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interviewer bias A bias that 
occurs in interviews when the 
interviewer's own feelings or 

attitudes influence the way 
questions are asked 

or interpreted. 

social desirability bias A bias 
that occurs in interviews when 

subjects give responses to 
enhance their image rather 

than honest responses. 

focus group A group of 
people who are interviewed 
together to gather informa

tion about their perspectives, 
perceptions, opinions, 

beliefs, or attitudes. 

their travel to the interview site or use of technology, such as Adobe Connect for e-in
terviews, make this procedure costly. It takes a great deal of time to contact potential 
participants, set up appointments, and actually conduct the interview. Another disad
vantage is the possibility of interviewer bias, which occurs when the interviewer's own 
feelings, attitudes, or gender; race; age; or other characteristics influence the way ques
tions are posed and responses interpreted. 

Another problem is social desirability bias, which leads participants to try to "please" 
the interviewer by providing socially acceptable responses that they would not neces
sarily give on an anonymous questionnaire. That is, participants may say what they 
think the interviewer wants to hear. For example, in preference polls in elections involv
ing minority candidates, the proportion of respondents who said they would vote for 
the minority candidates was often higher than the proportion of votes these candidates 
actually received in the election. 

Focus Groups 
A specific category of interviews is the focus group. Several participants are interviewed 
at the same time. An advantage of a focus group is that participants respond not only 
to the researcher, but also to other participants and their responses. The interaction be
tween participants usually reveals more about the subjects' point of view than would be 
the case with a researcher-dominated interview. The focus group's interaction enables 
the researcher to see how subjects incorporate the viewpoints of the others in structur
ing their own understandings. 

This method can provide the researcher with insight into how disagreements are, or 
are not, resolved. Sometimes the researcher can report a final consensus. 

Focus groups are often used in qualitative research. The researcher invites partici
pants who are interested in the same general topic to assemble to discuss it. They are 
assured that they will be free to express themselves in their own words and to respond 
not only to the researcher, but also to other participants and their responses. 

In quantitative research, it is very difficult and often very expensive to assemble indi
viduals who will gather in the same place at the same time to respond to the quantita
tive researchers' predetermined questions. Among those willing to bear the expense of 
assembling people to focus on a predetermined topic are manufacturers of consumer 
products who want to pinpoint the product characteristics that lead to high sales. Also, 
politicians often use focus groups to determine positions that might help them become 
elected or to be reelected. 

Telephone Interviews 
The telephone interview is popular, and studies show that it compares quite favorably 
with face-to-face interviewing. In fact, the past SO years have seen a gradual replacement 
of face-to-face interviewing with telephone interviewing as the dominant mode of sur
vey data collection in the United States (Holbrook, Green, & Krosnick, 2003). Its major 
advantages are lower cost and faster completion with relatively high response rates. 
The average response rate may reach 80 percent or higher (Neuman & Kreuger, 2003). 
Telephone interviews can be conducted over a relatively short time span with people 
scattered over a large geographic area. For example, national polling organizations of
ten use the telephone to obtain nationwide opinions among voters near election time. 
Both landline phones and cell phones permit a survey to reach people who would not 
open their doors to an interviewer but who might be willing to talk. Another advantage 
is that respondents have a greater feeling of anonymity-and hence there may be less 
interviewer bias and less social desirability bias than with personal interviews. 

The main disadvantage of the telephone interview is that there is less opportunity 
for establishing rapport with the respondent than in a face-to-face situation. It takes a 
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great deal of skill to carry out a telephone interview so that valid results are obtained. 
The interviewer often finds it difficult to overcome the suspicions of the surprised re
spondents. We recommend that you identify yourself and explain that you are doing 
a survey for educational purposes only. An advance letter that informs the potential 
respondents of the approaching call is sometimes used to address this problem, but 
the letter can induce another issue: The recipient has time to think about responses or 
prepare a refusal to participate when the call comes. 

Another limitation of telephone interviews is that complex questions are sometimes 
difficult for respondents to follow. The interviewer may not realize that they misun
derstand the questions. It is best that interview questions be concise and with a lim
ited number of options. Furthermore, the phenomenon of multitasking may affect the 
quality of telephone interviews. Without the interviewer's knowing, the respondents 
may be watching television or checking their smartphone while answering survey ques
tions. Telephone interviews can be very time consuming. If the sample is very large, a 
researcher will need a number of people to help with the interviews. We recommend 
that telephone interviews be relatively brief. 

Another disadvantage is that households without telephones, those with unlisted 
numbers, and those with only cell phones may be difficult to include in a survey, which 
may bias results. A technique known as "random-digit dialing" solves the problem 
of unlisted numbers (although it does not reach households without a telephone). 
In random-digit dialing, a computer randomly generates a list of telephone numbers 
based on all possible numbers thought to be in use in an area. Because of the random 
determination, this technique ensures that every household with telephone service has 
an equal chance of being included in the sample. Random-digit dialing has greatly im
proved sampling in telephone surveys. See Fowler ( 2002) for a thorough discussion of 
random-digit dialing. 

Other limitations of telephone surveys arise from new technology that may make it 
increasingly difficult to reach potential respondents by phone. Services such as caller 
identification, phone number blocking, the federal government's No Call List, and 
similar options enable residential phone customers to have much greater control over 
incoming calls. People may simply ignore calls from the unfamiliar number of the sur
veyor and telephone response rates may continue to drop. 

Computer-Assisted Telephone Interviewing (CATI) 
Computer and telecommunications technology has been applied to telephone surveys. 
Wearing earphones, the interviewer sits at a computer while it dials a randomly selected 
telephone number (i.e., through random-digit dialing or from a database). When the 
respondent answers, the interviewer reads the first question that appears on the com
puter screen and types the answer directly into the computer. The computer program 
displays the next screen containing the next question, and so on through the entire sur
vey. Using CATI saves a great deal of time. The surveyor can fill in forms on a computer 
screen or type answers to open-ended questions very quickly. The major advantage is 
that CATI software immediately formats responses into a data file as they are keyed 
in, which saves the researcher time usually spent in coding and manually transferring 
responses from paper into a computer for analysis. 

Conducting the Interview 
Whether the interview is conducted in person or by telephone, your main job is to ask 
the questions in such a way as to obtain valid responses, and to record the responses 
accurately and completely. Your initial task is to create an atmosphere that will put 
the respondent at ease. After introducing yourself, briefly state the purpose of the 
interview, but avoid giving too much information about the study, which could bias 
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probe A follow-up question 
used during an interview to 
elicit clearer and more com-

plete responses from 
the interviewee. 

pause A few moments of 
silence in an interview until 

the respondent answers. 

the respondent. It is advantageous to begin the interview with fairly simple, non
threatening questions. 

Also, you have the responsibility of keeping the respondent's attention focused on 
the task and keeping the interview moving along smoothly. This can best be done if 
you are thoroughly familiar with the questions and their sequence, so that you can ask 
the questions in a conversational tone without constantly pausing to await the next 
question. Of course, you must refrain from expressing approval, surprise, or shock at 
any of the respondent's answers. 

Interviews can be more or less structured. In a less-structured interview, the same 
questions are asked of all respondents, but the interview is more conversational and 
the interviewer has more freedom to arrange the order of the questions or to rephrase 
them. If comparable data are to be obtained, however, the interviewer must standard
ize the procedure by using a structured interview schedule. A structured interview 
schedule contains specific questions in a fixed order to be asked of all respondents, 
along with transition phrases and probes (i.e., questions used to clarify a response or 
that push a little further into a topic). For example, if the respondent starts to hedge, 
digress, or give irrelevant responses, or if he or she has obviously misinterpreted the 
question, then the interviewer may use a fixed probe such as "Explain your answer a 
little further" or "Can you tell me a little more about that?" Another important tech
nique besides the probe is the pause. A good interviewer needs listening skills and 
must at times be quiet until the respondent answers. In less-structured interviews, 
any marked deviations from the protocol should be documented so that the infor
mation can be taken into account when analyzing the participant's response. In using 
probes, take care not to suggest or give hints about possible responses. It takes less 
training time to teach interviewers to administer a structured interview than it does 
an unstructured interview because everything they need to say or do is contained in 
the interview schedule. For this reason, the structured interview is the most widely 
used format for large studies with numerous interviewers. 

Training the Interviewer 
It is essential that potential interviewers receive training before being assigned to con
duct interviews. The quality of interviewers is probably one of the least appreciated 
aspects of survey research. "Interviewers have a great deal of potential for influencing 
the quality of the data they collect" (Fowler, 2002, p. 117). 

Certain aspects of interviews need to be standardized and therefore should always be 
included in interviewer training: (1) procedures for contacting respondents and introduc
ing the study, ( 2) instructions on asking questions so that interviewers ask all questions 
in a consistent and standardized way, ( 3) procedures for probing inadequate answers in a 
nondirective way, ( 4) procedures for recording answers to open-ended and dosed-ended 
questions, and (5) rules for handling the interpersonal aspects of the interview in a non
biasing way (Fowler, 2002). To be able to answer respondents' questions, interviewers 
should also know the purpose of the project, its sponsorship, the sampling approach 
used, and the steps that will be taken with respect to confidentiality. 

Interviewer trainees should be provided with manuals on interviewing procedures. 
They should observe interviews being conducted by trained individuals and they 
should be supervised when conducting practice interviews. In practice interviews, the 
interviewees should be individuals drawn from the same population that will be used 
in the research project. 

Mailed Questionnaires 
The direct one-on-one contact with subjects in a personal interview is time consum
ing and expensive. Often, much of the same information can be obtained by means 
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questionnaire An instru
ment in which respondents 

provide written responses to 
questions or mark items that 

indicate their responses. 

mailed questionnaire A 
survey that is paper-based 

and mailed to potential 
respondents. 

electronic mail survey A 
survey that is emailed to 

potential respondents. 

web-based surveys 
Questionnaires placed 

on websites. 
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of a questionnaire mailed to each individual in the sample with a request that he or 
she complete and return it by a given date. Because the questionnaire is mailed, it is 
possible to include a larger number of subjects as well as participants in more diverse 
locations than is practical with an interview. 

A mailed questionnaire has the advantage of guaranteeing confidentiality or ano
nymity; thus, perhaps eliciting more truthful responses than would be obtained in a 
personal interview. In an interview, participants may be reluctant to express unpop
ular or politically incorrect points of view or to give information they think might 
be used against them later. The mailed questionnaire also eliminates the problem of 
interviewer bias. 

A disadvantage of the mailed questionnaire is the possibility that respondents will 
misinterpret the questions. It is extremely difficult to formulate a series of questions 
whose meanings are crystal clear to every participant. The investigator may know ex
actly what is meant by a question, but because of poor wording or different meanings 
of terms, the respondent makes a significantly different interpretation. 

Another important limitation of mailed questionnaires is the low return rate. It is 
easy for the individual who receives a questionnaire to lay it aside and simply forget to 
complete and return it. A low response rate limits the generalizability of the results of 
a questionnaire study. It cannot be assumed that nonresponse is randomly distributed 
throughout a group. Studies have shown that there are usually systematic differences 
in the characteristics of respondents and nonrespondents to questionnaire studies. 
Response rate is often higher among the better educated, the more conscientious, and 
those more interested in or generally more favorable to the issue involved in the ques
tionnaires. The goal in a questionnaire study is a 100 percent return rate, although a 
more reasonable expectation may be a 40 percent to 7 5 percent return rate. 

A number of factors have been found to influence the rate of returns for a mailed 
questionnaire, including (1) length of the questionnaire, (2) cover letter, (3) sponsor
ship of the questionnaire, (4) attractiveness of the questionnaire, (5) ease of complet
ing it and mailing it back, ( 6) interest in the content, (7) use of a monetary incentive, 
and ( 8) follow-up procedures. We discuss these factors in detail later. 

Electronic Mail Surveys 
More and more, researchers use email to deliver questionnaires. Dillman (2007) found 
that email surveys have the advantage of prompter returns, lower item nonresponse, 
and more complete answers to open-ended questions. Electronic mail surveys can be 
completed at the respondent's pace. Research shows that some of the factors found to 
be important for regular mail surveys are also important for email surveys. For exam
ple, people who received a prior email notification about the survey were more apt to 
respond; also, surveys addressed individually to a person (rather than being part of a 
mailing list) had higher response rates. 

The main disadvantage is that they are appropriate only when the researcher has 
email addresses for all members of a finite population such as all elementary teachers 
in a given school district or all members of a local union or fraternal lodge. 

Internet Surveys 
The Internet has become a popular platform for survey research. The questionnaire 
is placed on a website constructed by the investigator or housed on a survey-related 
site such as Survey Monkey, Qualtrics, Amazon's Mechanical Turk (MTurk), or Google 
Docs. Respondents answer the questions and submit the questionnaire online. 
Web-based surveys have a number of advantages. They have the potential of reaching 
large populations and permit the collection of larger amounts of data than is possible 
with traditional survey methods. They can be conducted quickly and easily and are less 
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directly administered ques
tionnaire A questionnaire 

administered to a group 
of people assembled at a 
specified place and time 

for that purpose. 

expensive than mailed surveys. The cost advantage increases as the size of the sample 
• Increases. 

Another important benefit is in the processing of survey data. Web-based surveys 
can significantly reduce the amount of time, effort, and cost associated with getting the 
data into a system for analysis. Furthermore, because they are available 24 hours a day, 
respondents can reply when and where they choose. In a University of Colorado survey, 
55 percent of respondents cited ease of use as one of the things they liked most about 
answering a web survey (Cook, Heath, & Thompson, 2000). 

A limitation of Internet surveys is that samples are restricted to those with access to 
the technology and who choose to respond. The multitude of potential responses in a 
web survey does not overcome the problem of sampling error due to lack of representa
tiveness. You need to be sure that the survey is reaching the desired respondents. 

Meister and Melnick (2003) conducted an Internet survey of first- and second
year teachers to identify their concerns in the areas of classroom management, time 
management, communication with parents, and academic preparation. Ten flyers, 
each containing a request for new teachers to visit the website and respond to the 
survey, were sent to 1,000 principals located in all SO states. They were asked to dis
tribute the flyers to first- and second-year teachers. A second mailing, via email, was 
sent to 500 principals. They were asked to forward the email to any first- or second
year teachers in their institution. A total of 273 teachers from 41 states responded. 
Sixty percent of the respondents were elementary teachers, 2 7 percent high school, 
and 13 percent middle school. Rural, suburban, and urban school districts were all 
represented. The responses were recorded in a database as teachers answered items 
on the website. 

The findings showed that new teachers were less confident of their knowledge and 
skills in the areas of discipline, time management, and communication. They reported 
needing assistance in handling disruptive students and those with special needs. 
Eighty-four percent reported that they felt sometimes "overwhelmed" by the paperwork 
and other noninstructional demands on their time. One in four teachers did not feel 
well-prepared by their student teaching experience, especially in the areas of reading 
and language arts. Forty percent of beginning elementary teachers responded that they 
were not prepared to teach reading. 

This research example illustrates the advantages and disadvantages of Internet 
surveys. The survey had the potential of reaching teachers over a wide geographic 
area and permitted them to respond at their convenience. The fact that the data 
were put into the system ready for analysis saved time and effort for the researchers. 
The disadvantage is that the response rate appears to be low, but actually we can
not calculate the response in the usual way. There is no way of knowing how many 
teachers actually received a flyer or the email message about the survey. DeVaus 
(2002) discusses a variety of applications for web-based surveys as well as tips on 
designing the questionnaire. 

Directly Administered Questionnaires 
A directly administered questionnaire is given to a select group assembled at a specific 
place for an explicit purpose. Examples include surveying freshmen or their parents 
attending summer orientation at a university. Surveys at universities are often adminis
tered in classrooms or in residence halls. 

The main advantage of direct administration is the high response rate, which typ
ically is close to 100 percent. Other advantages are the low cost and the fact that the 
researcher is present to provide assistance or answer questions. The disadvantage is 
that the researcher is usually restricted in terms of where and when the questionnaire 
can be administered. Also, when a population is limited or is selected for convenience 
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(e.g., parents of freshmen in a specific university), the results of the survey will be 
equally limited in terms of generalizability. 

As we have seen, several data-collection methods exist for survey research and 
researchers choose the one best suited for their particular study and research 
questions posed. However, a multimode approach in which researchers use com
binations of methods in the same study is quite common. In fact, Fowler (2002) 
states that mixing modes is one of the best ways to minimize survey nonresponse 
because it enables researchers to reach people who are inaccessible via a single 
mode. Table 13.1 provides a summary of the advantages and disadvantages of the 
various data collection methods. 

Table 13.1 Comparison of Data-Collection Methods 
Method Advantages 

Personal interview 

Telephone interview 

Mailed questionnaire 

Electronic or Internet 
questionnaires 

Directly administered 
questionnaire 

• Researcher is present 

• Can establish rapport 

• Flexibility 

• High response rate 

• Fewer incomplete answers 

• Good for surveys on complicated issues 

• Time for thoughtful answers 

• Low cost 

• Convenient 

• High response rate 

• Quick 

• Greater safety for interviewers 
and respondents 

• Low cost 

• Allows anonymity 

• No interviewer bias 

• Convenient 

• Nonthreatening 

• Low cost 

• Easy for researcher 

• Convenient for respondent 

• Allows anonymity 

• Potential of quick response 

• Time for thoughtful answers 

• Low social desirability bias 

• Greater safety for researcher 
and respondent 

• Low cost 

• High response rate 

• Researcher present 

Disadvantages 

• Time-consuming 

• Expensive 

• Interviewer bias 

• Social desirability bias 

• Need trained interviewers 

• No anonymity 

• Less safe for researchers 

• Less rapport 

• Individuals may refuse to talk 

• Questions need to be short and simple 

• Limited to those with telephones 

• Slow 

• Low response rate and nonresponse bias 

• Cannot clarify question 

• Missing data 

• Literacy required 

• Limited to computer sawy 

• Difficulty getting cooperation 

• Potentially lower response rate 

• Literacy requirement 

• May not be able to identify respondents 

• Not as flexible with respect to time 
and place 
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326 PART TWO QUANTITATIVE RESEARCH 

13-3 Standard Error of the Sampling Proportion 

sampling error The difference 
between a sample statistic 

and a population parameter. 

margin of error An estimate 
of the extent to which sample 

results are likely to deviate 
from the population value. 

We have seen in Chapter 8 that, even with random sampling, there will always 
be some error in estimating a population parameter from sample statistics. The 
statistic most commonly reported in a sample survey is a proportion or a per
centage of the sample that gives a particular response. The discrepancy between 
the known sample proportion and the unknown population value is referred to 
as sampling error. The first step in assessing how much sample results may devi
ate from the population values is to calculate the standard error of the sampling 
proportion. 

13-3a Calculating the Standard Error 
Using the obtained sample proportions, you can calculate the variance and then the 
standard error of the proportion. The variance of a proportion is pq, where p is the pro
portion agreeing or having a certain characteristic, and q( 1 - p) is the proportion not 
agreeing or not having the characteristic. If the variance for the proportion is pq, the 
formula for the standard error of the proportion is 

where 

SE = u = 
p 

Var 
n 

SE or CJ'P = standard error of the proportion 
p = proportion agreeing 
q = proportion not agreeing ( 1 - p) 
n = size of the sample 

pq 
n 

(13.1) 

For example, assume you survey a random sample of 100 parents of prekindergarten 
children in a school district and ask if they are in favor of full-day kindergarten in the 
district. You find that 80 say "Yes" to this question and 20 say "No." The standard error 
of the proportion is 

SE = u = p 

pq 
n 

= Vo.oo16 

= 0.04 

(0.80)(0.20) 

100 

0.1600 

100 

From probability theory, we say that we are 9 5 percent confident that the sample 
statistic is within 1.96 standard errors of the parameter. 

In our example, standard error of 0.04 multiplied by 1.96 gives us 0.0784. Round
ing 0.0784 to 0.08 and expressing it as a percent, we arrive at 8 percent. Thus, we 
would report that 80 percent of parents of prekindergarten children are in favor of 
a full day with a margin of error of 8 percent. This means that out of 100 trials, 
95 would contain the population proportion, which is thought to be between 72 and 
88 percent. Walker (2005) has an extensive discussion pertaining to the standard 
error of the proportion and its uses in educational research and, more generally, in 
social science research. 
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THINK ABOUT IT 13.4 
r 

A community survey asked the question, "Are you in favor of having a Wal-Mart in our 
community?" From the 899 completed surveys, it was found that 63 percent of the residents 
answered "Yes" to this question. Calculate the margin of error and set up the 95 percent 
confidence interval for these data. 

Answers 

a= p 

pq 
n 

= vo.ooo259 

= 0.0161 

(0.63)(0.37) 

899 

0.2331 

899 

margin of error = 0.0161 X 1.96 = 0.0316 or + 3°/o 

The confidence interval would be 63 + 3. We would be 95 percent confident that the per
cent in the population favoring a Wal-Mart in the community is between 60 and 66 percent. 
In surveys conducted by the major polling organizations, a margin of error of 3 percent is 
generally considered acceptable. 

13-3b Calculating Sample Size 
Early on, researchers must decide how large a sample to draw. We know that sampling 
error decreases as the size of the sample increases. Once you decide on an acceptable 
margin of error, you can determine the sample size needed to achieve that margin of 
error by applying Formula 13.2. 

where 
n = sample size needed 
E = desired margin of error 

n= 

1 

E 
ypq 

pq = variance of hypothesized proportion 
z = score of confidence level 

2 

{13.2) 

For example, if we want a + 3 percent margin of error at the 9 5 percent confidence 
level (z = 1.96) for a hypothesized p = 0.5, q = 0.5, the required n would be 

1 2 1 
-

E 0.03 
n= ypq (z)2 = 

v(o.s)(o.5) 

1 2 
(3.8416) 

0.06 

= (277.7783)(3.8416) 

= 1,067.1131 

2 

(1.96)2 
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328 PART TWO QUANTITATIVE RESEARCH 

If the hypothesized population proportions are 0.50/0.50, then 1,068 subjects 
would be needed to yield a margin of error of 3 percent. Remember that this is 1,068 
usable responses. If you are using a mailed questionnaire and anticipate a SO percent 
return, you would need to mail out twice that number of questionnaires. If a 10 percent 
margin of error would be acceptable, then only 97 respondents would be needed. 

n= 

1 

E 

vPci 

2 

2 

(3.8416) 

= (25)(3.8416) 

= 96.04 

1 

10 

V(O.S)(O.S) 

2 

(1.96)2 

Using p = 0.50 is a typical, safe way to calculate the needed sample size because pq is 
at its maximum possible value when p and q both equal 0.50 and pq = 0.25. Using pop
ulation estimates ofp = q = 0.50 in Formula 13.2, you can be confident that the margin 
of error will be as small as, or smaller than, the value specified. If there are compelling 
reasons, based on theory or the scholarly literature, to hypothesize unequal population 
proportions for p and q, these may be substituted for 0.50 and 0.50, respectively, and 
the result will be a lower required number of subjects. For instance, if 20 percent of the 
high school boys in a school district tried out for intramural sports last year, you might 
use p = 0.20 and q = 0.80 in calculating the number of subjects needed for a survey 
of this year's boys. Note that all of these statistics are based on the assumption that the 
sample is a random sample of the population of interest. The credibility of the results is 
a function of the validity of that assumption. Table 13.2 shows the sample size needed 
to have a certain margin of error for a given p. Note that the largest sample is required 
when the desired margin of error is lowest and p = 0.50. As the acceptable margin of 
error increases and p varies from 0.50, the required sample size decreases. 

As with all sampling, the representativeness of the sample is more important than 
its size. An unrepresentative sample leads to inappropriate conclusions regardless of its 
size. For example, a university wanted to determine the need for evening computer lab 
hours. It conducted a random survey of all of the full-time students enrolled at the uni
versity. However, the majority of the students taking evening classes and, thus, poten
tially more apt to use the computer lab in the evening were part-time and not full-time 
students. A survey of full-time students could lead to inaccurate conclusions about the 
demand for evening computer lab hours. 

Table 13.2 Minimum Sample Sizes Required for Various Margins of Error around the 
Parameter Estimation at the 0.95 Confidence Level 

Maximum Margin 
of Error (o/o) 

1 

2 

3 

5 

10 

0.10 or 0.908 

3,462 

866 

385 

139 

35 

Value of p 

0.25 or 0.75 

7,212 

1,803 

802 

289 

73 

aThe sample variance, pq, is the same when pq = (0.10)(0.90) as when pq = (0.90)(0.10). 
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9,616 

2,404 

1,069 

385 

97 
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Another factor influencing the decision about sample size is the variability of the 
population to be sampled. If the population is fairly homogeneous, then you can use a 
smaller sample than if the population is more heterogeneous A population of college 
students, for example, would be expected to show less variability than a population of 
adults in general, and, thus, a smaller sample could be used. Check published research 
studies to learn about the variability of population of interest and the sample size used 
in survey research on the population. 

Sample size does not need to be a certain percentage of the population. When ran
dom sampling is used, a sample size that is only a small percentage of the population 
can represent the population well. The major public opinion polls, for example, do not 
use very large samples. The Nielsen rating service uses a sample of only approximately 
5,000 television-watching households in the United States to estimate the popularity 
of various programs. The Nielsen ratings are a major variable in determining which 
programs continue and which are cancelled. 

13-4 Constructing the Instrument 

closed-ended question A 
question followed by 

a fixed set of alternative 
responses from which the 

respondent chooses. 

open-ended question A 
question that does not have 
fixed response alternatives 

but allows the respondent to 
respond as he or she chooses. 

Once the overall research question has been determined, the next task is to construct an 
instrument that will provide the desired information. 

13-4a Format of Questions 
Because survey data consist of participants' responses to individual questions, it is essen
tial to start with good questions. Two basic types of questions are used in survey instru
ments: dosed-ended or fixed alternative, and open-ended or free-response questions. Use 
closed-ended questions when all the possible relevant responses to a question can be 
specified and the number of possible responses is limited. For example, in a survey of un
dergraduates, a question about class level would be dosed-ended. The possible answers 
are known and are few in number: freshman, sophomore, junior, or senior. Other dosed
ended questions might ask about residency status (in-state or out-of-state) or gender. 

Open-ended questions are used when there are a great number of possible responses 
or when the researcher cannot predict all of the possible responses. For example, a 
question about students' reasons for selecting a particular university would probably be 
open-ended. A question about students' college major would be open-ended because 
the researcher would probably not want to include the long list of possible majors. To 
be sure, both formats can be used in the same question-that is, a number of closed
ended responses can be followed by "Other" as the last possible response. However, the 
use of "Other" can make analysis more difficult because it allows participants the op
portunity to deviate from discrete categories and provide numerous varied responses. 
For example, you might ask a professor the question: 

1. What type of writing assignments do you typically require in your course? (choose 
as many as apply) 

a. Reports 

b. Themes or essays 

c. Research papers 

d. Take-home essay examinations 

e. Minute papers 

f. Other (please specify) 

There are advantages and disadvantages to both question formats. The open-ended 
question permits a free response rather than restricting the respondent to a choice from 
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completion (fill-in) item 
Question to which respond

ents must supply their 
own answers in their 

own words. 

checklist A type of survey 
question presenting a number 

of possible answers from 
which respondents are asked 

to check those that apply 
to themselves. 

scaled item A set of concepts, 
events, or situations presen
ted to respondents together 

with a scale of responses 
on dimensions such as 
quantity or intensity of 
feelings or how much, 

how well, how often. 

among stated alternatives. Individuals are free to respond from their own frame of 
reference. Open-ended questions are easier to construct, but analyzing them is very 
tedious and time consuming. You must read and interpret each response and then 
develop a coding system that will permit a quantitative analysis of the responses. Some 
responses may be unclear and you may be unsure how to classify or code the response. 
The responses to open-ended questions typically differ in length and some respondents 
may give more than one response to a particular question. If asked the most important 
reason for choosing a certain university, a respondent might answer, "I chose University 
X because of its academic reputation and because it is in-state and less expensive for 
me." You must then decide whether to use either both answers or only the first answer, 
assuming the former is the more important answer. An option to consider with such a 
question is rank ordering using a combination of closed- and open-ended responses. 

Closed-ended questions take more time to construct, but the responses are easier 
to tabulate. Responses to closed-ended questions can be coded directly into software 
spreadsheets such as SPSS or Excel for analysis. Closed-ended questions can be an
swered more easily and quickly by respondents. A closed format also ensures that all 
subjects have the same frame of reference in responding and may also make it easier for 
subjects to respond to questions related to sensitive or private topics. 

A limitation of the closed-ended question is that it provides little insight into whether 
respondents really have any information or any clearly formulated opinions about an 
issue. It is easier for the uninformed respondent to choose one of the suggested answers 
than to admit to lack of knowledge on an issue. For example, in response to the ques
tion "What is the effect of outsourcing on the U.S. economy?" the respondent who has 
little knowledge of outsourcing and the reasons for it could easily select a reasonable re
sponse from among the alternatives provided. In contrast, knowledgeable respondents 
or participants who possess well-informed opinions on the issue may dislike being re
stricted to simple response categories that do not permit them to qualify their answers. 
It is possible to obtain the benefits of both open-ended and closed-ended questions. 
A researcher can first use the open-ended format with a small sample to identify possi
ble alternative responses to questions. 

13-4b Structure of Questions 
We have discussed the advantages and disadvantages of closed-ended and open-ended 
questions in survey research. Now let us look at the ways these two formats can be used 
to structure questions for interviews and surveys. 

1. Completion, or fill-in, items are open-ended questions to which respondents must sup
ply their own responses in their own words. For example, "What is the major weakness 
that you have observed in your students' preparation for postsecondary education?" 

2. Checklists are questions that present a number of possible responses that partici
pants are asked to check. For example, 

What type of teaching aids do you use in your classes? (check all that apply) 

____ I) CHALKBOARD 
____ 2) OVERHEAD PROJECTOR 
____ 3) COMPUTER PROJECTOR 
__ 4)DVDs 
____ 5) SMARTBOARD 
____ 6) OTHER (please specify) 

3. Scaled items ask respondents to rate a concept, an event, or a situation on such 
dimensions as quantity or intensity, indicating "how much;" on quality, indicating 
"how well;" or on frequency, indicating "how often." For example, 
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ranking item A type of survey 
question that asks respond
ents to indicate the order of 

their preference among a 
number of options. 

Likert-type item A statement 
similar to those in a Likert 
scale, where the response 

options are on a continuum 
from "strongly disagree" to 

"strongly agree:' 
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How would you rate the writing skills of students that you are teaching this 
semester? (check only one) 

__ 1) VERY POOR 
__ 2) LESS THAN ADEQUATE 
__ 3) ADEQUATE 
__ 4) MORE THAN ADEQUATE 
__ 5) EXCELLENT 
__ 6) INSUFFICIENT INFORMATION 

or 

How well prepared in basic math skills are the students who typically enroll in 
your course? (check only one) 

__ 1) NOT AT ALL PREPARED 
__ 2) SOMEWHAT PREPARED 
__ 3) WELL PREPARED 

__ 4) EXTREMELY WELL PREPARED 

4. Ranking items ask respondents to indicate their order of preference among anum
ber of options. Rankings should involve no more than six options; otherwise it 
becomes too difficult for respondents to make item comparisons independently 
and not provide ties to certain items. An example of a ranking item follows: 

Please rank the order of difficulty your students have in reading each of the 
following materials, with 1 being the most difficult and 4 being the least difficult. 

__ 1) TEXTBOOKS 
__ 2) OTHER REFERENCE BOOKS 
__ 3) JOURNAL ARTICLES 
__ 4) TECHNICAL REPORTS 

5. Likert-type items let subjects indicate their responses to selected statements on a con
tinuum from strongly disagree to strongly agree, as seen in Figure 13 .1. An advantage 
of this type of item is that points can be assigned to the various responses and, thus, 
measures of central tendency, variability, or correlation can be calculated. For example: 

Students who typically enroll in my course are prepared in basic math skills: 
(circle one) 

Strongly Disagree Disagree Agree Strongly Agree 

--
THINK ABOUT IT 13.5 . 

Assume you are conducting a survey of students in the local high school on the extent of 
alcohol and drug use among students in the school. Construct one item of each of the 
following types to include in this survey: (1) completion, (2) checklist, (3) scaled item, 
( 4) ranking, and (5) Likert-type. 

Suggested Answer 

Completion 

How would you describe the extent 
of alcohol use in your school? 

Checklist 

Are you (check one) 

__ 1) Male 
__ 2) Female 

Scaled item 

On average, how often do the 
students that you know use any form of 
alcohol? (check one) 

___ 1) Twice a week 
___ 2) Once a week 
___ 3) Twice a month 
___ 4) Once a month 
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Ranking Likert-type item 

How would you rank the following Alcohol consumption is a serious problem 
among students in this school. (circle one) 
Strongly Disagree Disagree Agree Strongly 

in terms of extent of use among stu
dents you know? ( 1 most common and 
5 least common) 

___ l) Beer 
___ 2)Wine 
___ 3) Liquor 
___ 4) Marijuana 
___ 5) Hard drugs 

- • 

Agree 

• • • 

-
The purpose of this questionnaire is to ascertain the 
perceptions of freshman students concerning their 
preparuion for college. Your answers will be coll!Clletely 
confidential. (Do NOT sign your name or give your ID 
number.) --- Please indicate the extent of agreement or disagreement with 
each of the following state~nts. --- ·S'rRONGL'Y DISAGREE IE -- D[SAGREE - ON DECIDED 

GENERAL PURPOSE DATA SHEET II 
fonn no. 70921 AGREE 

STRONGLY AGREE 

... 1. I wish that •Y high school classes had been tougher and ~re demand;ng. 

... • Most of - higtl school class~~ates were serious about learning. 

--- i""" 
3. I chose classes in high school that 1 thought ~uld help me prepare for college . 
4. I did no lejrn to study in high ~c~oo • 

- ~ . 5. E chose too many easy courses in hig_h school. 
- .f 6. J l earned hoW t o write uu,y~ ~Pd t Jallll'S. in ntY 111gb school El\glts.b cluses. 
- ~ .. 7. I w1 sh that 1 had taken 1110re math courses 1 n high school. 
- !t"D" 8. 1 wi$h th&.t 1 h!ld .bee.n r QUi red to. do llllre Mri t 1 ng ill .aJ 1 1!t)' .blgh .schoo 1 s.ubje.cts. 
- ~ 9. In high school , t le~rned how to tde essay te$ts. 
- : 1~ ftos-t. Of .my high. .scho.ol classes di.d no.t challenge •· 
.. ! U. t find co 11 ege work a ..srea t de a 1 more demanding than high schoo 1 wor lc . 

- 12... &lwa.y_s .s.tw:li.ed for -.Usts 11'1 gb _sc.,hoo l • 
.. . o 13. I wish tlh~j; I J!ad t.een regu!!:ed t-O ~o ~re ser1,.a.us_r~a..d1M f~ hi gil school. 
- - 1!. of ..the wtk in...lly..Jtlgh..sc.hool e.lu.ses ""'s shnply •b.~o~sy work. • 
... 1 ·1s. My h1gh school tea_ch~rs includf.d.JI'Qr ~studY, s~ tor the classes. 
- iii -· f --~ .. I 
- f -. ... .. 

:1 --- ~ 
- J 
- ~ 
- t -· il -· - l 

~----~~----------·~ 

---.. -
Figure 13.1 Example of a Scannable Sheet with Survey Statements 

Source: Reproduced with permission from Apperson Education. 

D 
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field test A process of testing 
a research instrument with a 
small number of persons in 

order to identify ambiguities 
or other problems before the 

final form is prepared. 
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13-4c Field Testing 
Deciding how to word survey questions is a challenge. Before beginning to write a 
structured set of survey questions, it can be helpful to have a focus group-known 
in this instance as a pilot study-discuss the questions in a nonstructured form. You 
would bring together a group of participants, possibly 10 percent of the sample size, 
representative of the study's population, to discuss the topics covered in the survey. A 
moderator keeps the discussion focused on a preset agenda and asks questions to clar
ify comments. Note that the pilot group is not used in the final sample to avoid bias 
from having been exposed previously to the survey questions. 

A pilot study can be very valuable in questionnaire development. Discussions 
help the researcher understand how people talk about the survey issues, which 
aids in choosing vocabulary and phrasing questions. A pilot study can often 
suggest issues, concerns, or points of view about the topic that the researcher had 
not considered. 

Respondents answer the questions and provide feedback to the researcher on any 
difficulties that they have encountered with the items. Pay attention to comments 
such as "I don't know what you mean here" and "More than one of these answers 
apply to me." Try to ascertain whether all respondents interpret the questions in 
the same way. See if different responses are given to different versions of the same 
question. Observations of the respondents as they fill out the questionnaire can 
also be enlightening. Spending an undue amount of time on a question or leaving 
a question blank and returning to it later can be clues that there are problems with 
some items. 

The results of field tests can be used to clarify the items or perhaps to eliminate 
some items. It is especially important to determine whether the questions will operate 
equally well for the different social classes and ethnic groups of the population to be 
studied. The following specific issues should be addressed by field testing: 

1. Do the respondents seem comfortable with the questionnaire and motivated to 
complete it? 

2. Are certain items confusing? 

3. Could some items result in hostility or embarrassment to respondents? 

4. Are the instructions clear? 

5. How long will it take a respondent to complete the questionnaire? 

6. Do all respondents interpret the items in the same way? 

13-4d Writing Survey Questions 
A significant body of research has shown that changes in phrasing, the amount of in
formation offered, and the choice of responses available to participants can influence 
the outcome of a survey. The way you ask a question may prescribe the response. It is 
possible for survey researchers with competing agendas to come up with entirely differ
ent responses. Consider the following three ways to ask a question: 

1. Would you support increased taxes to pay for full-day kindergarten? 

2. Would you support an increase in your property taxes to pay for full-day 
kindergarten? 

3. Would you support a 5 percent increase in your property taxes to pay for full-day 
kindergarten? 

Individuals who might agree with the first general question would not necessarily 
agree when they consider that their property taxes would be increased. 
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The following are basic guidelines for writing good questions: 

1. Questions should be short, simple, and direct. Eliminate any words and phrases 
not essential to the clear meaning of the question. Short questions are easier 
to understand. 

2. Phrase questions so that they can be understood by every respondent. The vocabulary 
should be nontechnical and written for participants with basic reading levels. 
Hence, a pilot study is important because similar participants can read the sur
vey questions and give their interpretation of the content of each question. For 
example, questions using terms such as "authentic assessment" or "total quality 
management" may not be appropriate in a survey designed for working adults 
without a high school diploma. Also, be careful not to use slang, abbreviations, or 
acronyms that may not be familiar to all. 

3. Phrase questions so as to elicit unambiguous answers. The question, "Did you vote in 
the last election?" is ambiguous because it does not specify which election. Quan
tify responses whenever possible. Words such as often and sometimes have various 
meanings for different people. For example, in a survey on how often undergrad
uates use the campus-based library for studying, the responses should be quanti
fied (e.g., daily, five times per week, twice per week, and so on) instead of using 
responses such as usually, sometimes, and often. 

4. Phrase questions so as to avoid bias that may predetermine a respondent's answer. The 
wording of a question should not point the respondent in a certain direction. 
Avoid stereotyped, prestige-carrying, emotionally loaded, or superlative words. 
Some words have such emotional appeal that they tend to bias questions re
gardless of how they are used. For example, the wording "Have you exercised 
your American right and registered to vote?" would undoubtedly bias the ques
tion. Simply asking, "Are you registered to vote?" would be preferable. Dillman 
(2007) states that words such as freedom, equality, private enterprise, justice, and 
honesty have strong, positive appeal in our culture. Words such as bureaucratic, 
socialist, boss, and government planning have strong negative appeal; avoid such 
words if possible. 

5. Avoid questions that might mislead because of unstated assumptions. The frame of 
reference for answering the questions should be clear and consistent for all 
respondents. If any assumptions must be made before respondents give an an
swer, then also include questions designed to inquire into these assumptions. 
For example, in a survey designed for high school seniors, the question "Do 
you think your high school has prepared you adequately for college?" assumes 
the student is going to postsecondary education and knows what is required in 
the way of preparation. The question, "Have you registered to vote for the next 
presidential election?" assumes that the high school student is 18 years of age, 
which may not be true. 

6. Avoid leading questions, which imply a desired response. For example, "What do you 
think of the biased coverage of the Syrian War by the cable news networks?" is a 
leading question. 

7. Avoid questions that may elicit embarrassment, suspicion, or hostility in the respondent. 
Questions should not put the respondent on the defensive. For example, people 
often resent questions about their age, income, religion, or educational status. 
Instead of asking a subject's age, the researcher can ask for his or her year of birth. 
People seem less concerned about giving their year of birth than about giving 
their age. The question "Do you have a high school diploma?" might be asked 
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instead as "What grade had you completed when you left school?" In fact, it is 
best to avoid personal questions entirely unless such information is essential to 
the research. 

8. Avoid II double-barreled" questions, which attempt to ask two questions in one. For 
example, "Do you feel that the university should provide basic skills courses 
for students and give credit for those courses?" is a double-barreled question. 
When a respondent answers such a question, the researcher does not know 
whether the answer applies to both parts of the question or just to one. A "yes" 
answer to the preceding question may mean either that the respondent believes 
the university should offer basic skills courses and give credit for them or that 
it should offer the courses but not give credit for them. You can identify a 
double-barreled question by noting "and," "or," or some other conjunction in 
the wording. 

9. Make sure the alternatives to each questionnaire item are exhaustive-that they express 
all the possible alternatives on the issue. For example, "What is your marital status?" 
should include not only the alternatives "married" and "single," but also "unmar
ried cohabiting," "widowed," "divorced," and "separated." In developing the al
ternatives for questionnaire items designed to identify attitudes or opinions on 
issues, it is a good idea first to present the questions in an open-ended form to 
a small sample of respondents. Their answers can then be used as alternatives in 
the final product. On questions with a wide variety of possible responses, always 
include the alternative "other," along with a request that the respondent explain 
that choice. The question "What is your position in the school system?" might 
be followed by the alternatives "administrator," "teacher," "librarian," and "other 
(please specify)." 

10. Keep the questionnaire as brief as possible so that it requires a minimum of the 
respondents' time. Respondents are much more probable to complete and re
turn a short questionnaire. The researcher must make an effort to eliminate 
all unnecessary items, especially those whose answers are available from other 
sources. All the items of a questionnaire should serve a research problem func
tion; that is, they should elicit data needed to test the hypotheses or answer the 
questions of the research study. For example, you can eliminate a question that 
asks the respondent's age in a study where this information is not needed in 
the data analysis. 

11. Make sure the respondents have the information necessary to answer the questions. 
Avoid questions dealing with experiences or topics that you know are unfamiliar 
to your sample. 

See Fowler ( 2002) for additional suggestions on writing survey questions. 

13-5 Using a Mailed Questionnaire 
As we discussed previously, it is not always practical to obtain survey data using 
an interview format. In these cases, questionnaires are used and quite often they 
are mailed to respondents. A well-constructed questionnaire is an important fac
tor influencing response rate. We have already offered guidelines for writing the 
questions. In this section, we discuss the overall arrangement of the questions, 
the cover letter, the follow-up, and other factors that contribute to the success of 
a questionnaire. 
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13-Sa Directions 
It is very important to begin with precise directions that tell the respondents exactly 
what to do. Indicate how and where they are to mark their responses; for example, 
"Please indicate your response to the following questions by placing an X in the box 
next to the answer of your choice." If the format changes within the questionnaire, in
clude new directions for that section. 

13-Sb Order of Questions 
The questions must be arranged in appropriate order. This is important because it 
can influence the respondents' interest in completing the questionnaire. The very 
first question should be especially interesting and easy enough for all respondents 
to interpret and answer. If respondents are motivated to answer the first question, 
they are more apt to continue with the questionnaire. The first question should seek 
worthwhile information that is related clearly to the topic under consideration. For 
this reason, rarely begin a questionnaire with questions relating to age, gender, edu
cation, occupation, ethnic origin, marital status, and the like. Participants may regard 
these questions as irrelevant or as an invasion of privacy and decide not to continue 
with the questionnaire. The first few questions should be of the closed-ended type, 
which the respondent can complete quickly, instead of open-ended ones that may 
require a long written response. 

It is advisable to group together questions that are similar in content. For exam
ple, in a questionnaire asking university faculty about the basic academic skills of 
their students, all questions related to reading would be placed together. Questions 
pertaining to writing would appear together, followed later by questions related to 
mathematical skills. Within the content areas, group items according to the type of 
question. For example, the questions requiring a simple yes or no answer would be 
placed together, as would items requiring respondents to indicate their extent of 
agreement or disagreement. 

Within each topic area, arrange the questions in psychological order. A logical or 
psychological arrangement contributes to better thought-out responses on behalf of 
the respondents. For example, first ascertain whether respondents were satisfied with 
working conditions before asking them to recommend changes. If both general and 
specific questions are asked on a topic, place the general questions first. Objective 
items on an issue or situation should precede subjective questions. Questions that 
are perceived to be less objectionable should precede those that may be more so. 
Participants are sometimes reluctant to answer questions about attitudes, preferences, 
motives, behavior, or personal feelings, but if objective questions can be used first to 
clarify and specify the situation, it may be easier for individuals to respond. For exam
ple, a researcher who wanted to survey students about the extent of marijuana usage 
might begin by asking more objective questions first such as "How would you describe 
marijuana usage in your school: no problem, slight problem, moderate problem, or 
serious problem?" This could be followed by the questions, "Do you think that the 
frequency of marijuana smoking has decreased, stayed about the same, or increased 
this year?" and "Do you know students who use marijuana?"; then perhaps "Do you 
ever smoke marijuana?" This principle of placing less objectionable questions before 
more objectionable ones implies that items dealing with demographic data such as 
age, gender, and occupation should be placed at the end of the questionnaire rather 
than at the beginning. The respondent will have fewer objections to giving this per
sonal information after completing the questionnaire and understanding why such 
data would be relevant. 
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13-Sc Matrix Sampling 
A procedure called matrix sampling is sometimes used when a survey is long and the 
accessible population is large. This technique involves randomly selecting respondents, 
each of whom is administered a subset of questions randomly drawn from the total set 
of items. The practical advantage of using matrix sampling is that less time is required 
for each individual to respond. This is important because one obstacle to obtaining a 
high response rate is the unwillingness of some individuals to take the time to answer 
a long questionnaire. 

13-Sd Format of the Questionnaire 
The questionnaire should be formatted so that it is attractive, easy for the participant to 
read and answer, and convenient for the researcher to code and score. To achieve these 
ends, incorporate the following suggestions into the design of the survey document: 

1. Number questions consecutively throughout the questionnaire with no repetitions or 
omissions. Having a unique number for each question avoids confusion in coding 
responses. 

2. Differentiate questions from response categories by using regular type for the questions 
and uppercase letters for the potential responses. Put any specific directions for 
responding inside parentheses and in lowercase. For example, 

Do you favor setting standards in basic skills as a requirement for high school 
graduation? (check your response) 

__ 1)NO 
__ 2)YES 

3. Use numbers to identify the various response categories. The numbers assigned to the 
options represent a form of precoding that will facilitate data processing. Place a 
blank or box in front of the response options and ask the respondent to place an X 
or check mark in the space. For example: 

What is the highest level of education that you have completed? (check one) 

__ 1) MIDDLE SCHOOL 
__ 2) SOME HIGH SCHOOL 
__ 3) HIGH SCHOOL DIPLOMA 
__ 4) SOME COLLEGE 
__ 5) COLLEGE DEGREE 
__ 6) SOME GRADUATE WORK 
__ 7) GRADUATE DEGREE 

A check mark or X in front of item 5 indicates that the individual has completed 
college, and a count can easily be made for that category. Because of the varying 
lengths of the options, survey designers recommend placing the numbers for the 
response options at the beginning, or to the left of the response categories, rather 
than at the right for ease of scoring. 

4. Be consistent in assigning numbers to the various response categories. Always use the 
same number for the same response throughout the questionnaire. It is conven
tional to assign low numbers to negative responses and higher numbers to pos
itive responses. For example, 1 is assigned to "no" and 2 is assigned to "yes"; 1 
is assigned to "unfavorable" and 2 to "favorable." Whatever the number scheme, 
use it throughout because it is confusing for a participant to associate 1 with 
"no" in the first part of the questionnaire and then find 1 associated with "yes" 
in another part. 
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contingency question A sur
vey question whose answer 

depends on the answer to 
a previous question. 

cover letter An introductory 
letter to respondents, mailed 

in advance or with a question
naire, explaining the details 

about and the purpose 
of the study. 

5. Response categories should be arranged vertically rather than horizontally. The vertical 
arrangement makes the questionnaire appear less crowded and eliminates the 
common error of checking the space on the wrong side of the answer as might 
occur for the following: 

What is your present marital status? 

__ 1) NEVER MARRIED __ 2) MARRIED 
__ 5)WIDOWED 

__ 3) DNORCED 
__ 6) UNMARRIED, 

COHABITING 
__ 4) SEPARATED 

The previous confusing arrangement could be improved in the following way: 
What is your present marital status? (check one) 

__ 1)NEVERMARRIED 
__ 2) MARRIED 
__ 3) DIVORCED 
__ 4) SEPARATED 
__ 5) WIDOWED 
__ 6) UNMARRIED, COHABITING 

6. Use contingency questions when not every question will be relevant to all respondents. A 
contingency question is one whose relevancy depends on the response to a prior 
question. For example, in a survey designed to assess faculty interest in using com
puter-assisted testing, the following question might be employed: 

1. Are you interested in using computer-assisted testing in your classes? 

1) NO (if NO, please go to question 6) 
2) YES 
3) UNDECIDED 

2. If YES, would you use the computer-assisted testing for 

1) QUIZZES 
2) TESTS 
3)BOTH 

In the preceding example, the second question is a contingency question be
cause its relevance is contingent on the answer given in the first question. Faculty 
members who indicated in question 1 that they were not interested in comput
er-assisted testing would not even have to read the next four questions but could 
proceed to question 6 or the next relevant question. Thus, contingency questions 
save time for the respondent and provide more accurate data for the researcher. 
Contingency questions can be set off by arrows, indents, or enclosed boxes. 

7. Keep the questionnaire as short as possible. 

13-5e Preparing the Cover Letter 
Researchers often find it useful to send an introductory letter to potential respondents 
in advance of the questionnaire. This procedure alerts the subject to the study so that he 
or she is not overwhelmed by the questionnaire process. In any case, a cover letter sent 
to the respondent by name and title should accompany the questionnaire. 

Figure 13.2 shows a cover letter with the important parts labeled. The cover letter 
introduces potential respondents to the questionnaire and "sells" them on responding. 
It includes the following elements: 

1. The purpose of the study. The first paragraph of the letter should explain the purpose 
of the study and its potential usefulness. It is helpful to relate the importance of the 
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INDIAN A UNIVERSITY 
BUREAU OF EVALUATIVE STUDIES AND TESTING 

Franklin Hall MOOS 
Bloomington, Indiana 4 7405 

October 1, 2017 

Dear I.U. Graduate: 

The Bureau of Evaluative Studies and Testing is conducting 
a survey of recent graduates of Indiana University-Bloomington 
in order to gather data on attitudes and opinions regarding their 
educational experiences at I.U.B. We are interested in how well 
I.U.B. met your academic needs. The results of the survey will be 
used in reviewing and strengthening programs for present and 
future students. 

Your name was drawn in a random sample of all graduates 
of I.U.B. from 2012 through 2016. In order that the results 
accurately represent all the recent graduates, it is very important 
that each questionnaire be completed and returned. Responding 
should take less than ten minutes of your time, but it will be 
critical to the success of the study. I would urge you to complete 
the questionnaire and return it in the enclosed envelope by 
October 10, 2017. 

You may be assured that your responses will remain 
completely confidential. The return envelope has an identification 
number that will enable us to check your name off the mailing 
list when the questionnaire is returned. The envelope will then be 
discarded. Your name will never be placed on the answer sheet 
or the questionnaire. If you are interested in receiving a summary 
of the results, please check the box on the back of the envelope 
and it will be mailed to you by mid-summer. 

If you have questions about the study, please write or call. 
The telephone number is 812-855-1595. 

Your cooperation is greatly appreciated. 

JDP:jc 
Enclosure 

Sincerely, 

Figure 13.2 Example of a Cover Letter for a Survey 

study to a reference group with which the potential respondent may identify. For 
example, a cover letter with a questionnaire for graduate students should stress the 
importance of the data for improving graduate education at the university. 

2. A request for cooperation. The letter should explain why the potential respondent 
was included in the sample and should make an appeal for the respondent's co
operation. Respondents should be made to feel that they can make an important 
contribution to the study. 

3. The protection provided to the respondent. The letter must not only assure the respon
dents that their responses will be confidential, but also explain how that confi
dentiality will be maintained. To facilitate the follow-up procedure necessary for a 
high return rate, use identification numbers on the questionnaires. Lack of identi
fication numbers compounds the problem of nonresponse bias because there is no 
way to know who has responded and who has not, making follow-up procedures 
very difficult. If identification numbers are used, respondents must be told that the 
numbers are there simply to let the researcher check the respondents' names off the 
sampling frame list when the questionnaires are returned. The respondents must 
be assured that their names will never be placed on the questionnaires themselves; 
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thus, there will be no way to associate specific responses with particular individ
uals. If the researcher intends to destroy the questionnaires immediately after the 
responses have been added to an analytical spreadsheet, this information should 
be conveyed in the letter to reassure the respondents of their anonymity. 

You may prefer not to use any identification system at all, especially when the 
topic is sensitive. In this case, we recommend that you include in the package a 
postcard that the respondent can mail separately to indicate that the questionnaire 
has also been mailed. This postcard contains a message that the questionnaire 
has been returned and has a place for the respondent to write his or her name or 
a coded identifier. You can keep a record of the returned questionnaires this way. 

4. Sponsorship of the study. The signature on the letter is important in effecting the re
turn of the questionnaire. If the study is part of a doctoral dissertation, it is helpful 
if a person well-known to the respondents, such as the head of a university depart
ment or the dean of the college, signs or countersigns the letter. Such a signature 
tends to be more effective than that of an unknown graduate student. If there is a 
sponsor for the study, such as a foundation or an agency, mention this. Use univer
sity or agency letterhead. 

5. Promise of results. An offer may be made to share the findings of the study with in
terested respondents. Instruct them on how to request the results. One method is 
to print the request on the back of the return envelope with a check box and a place 
for the respondent's name and address. 

6. Appreciation. Include an expression of appreciation for the participant's assistance 
and involvement with the study. 

7. Recent date on the letter. Date the cover letter near the day of distribution. A poten
tial respondent will not be impressed by a letter dated several weeks before receipt. 

8. Request for immediate return. It is also important to urge immediate return of the 
questionnaire. If a time period such as 2 weeks or 1 month is suggested, the re
spondent may lay the questionnaire aside and, despite good intentions, forget 
about it. A questionnaire that fails to receive attention within a week tends not to 
be returned. 

Although all of the preceding elements should be included, the cover letter should 
be as brief as possible and ideally kept to a single page. Enclose the letter in an envelope 
along with the questionnaire. Always include a self-addressed, stamped return envelope 
for the respondent's use. This is indispensable for a good return rate. 

13-6 Maximizing Response Rates 
A variety of factors may influence how much attention a potential participant pays to 
the request to respond to a survey such as: was there prenotification that the survey had 
been sent?; was the appearance of the survey appealing?; did the survey request appear 
to be personalized?; was there an incentive for responding to the survey?; was the sponsor
ship from someone perceived as a legitimate source?; did the request explain why the 
information derived from the survey might be useful?; and was it easy to respond to the 
survey and return it at no cost to the participant? 

A participant's intention to complete a survey is comprised of various elements 
such as the incentive that a participant may receive if they complete a survey, the 
perceived length of the survey, one's attitude toward research, a participant's perceived 
loss of privacy via completion of a survey, and a participant's available free time to 
engage in survey research. 
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Completion of a survey is generally predicated on three areas: a participant's incen
tive to complete the survey, the perceived length of the survey, and a participant's attitude 
toward research. 

Finally, maximizing the response rate by having participants return completed sur
veys is centered on the prevailing components of attitude toward research and partici
pant incentive. 

Research shows that response rates for most U.S. national surveys of all types have 
been declining during the past four decades (Cook, Heath, & Thompson, 2000). 
Helgeson, Voss, and Terpening ( 2002) conceptualize the process of responding to a re
quest to complete a survey as involving four phases through which the researcher must 
move the potential respondent. 

1. Attention, the entry point to the response process, is critical for maximizing the 
probability of a response. If you gain the respondent's attention, then you have 
moved the respondent into the process and increased the possibility that there will 
be a follow-through to the end. 

2. Intention, the next phase, involves the potential respondent's estimation of the time 
and effort that must be expended to comply with the researcher's request for infor
mation and making a decision to continue with the survey. 

3. Completion is the phase in which the potential respondent moves from consider
ation of the survey completion process to the physical and mental activity neces
sary for actual survey completion. 

4. Return involves sealing the completed survey into the return envelope and mailing 
it-a relatively low-cost action compared to earlier phases of the decision process. 

We will now summarize some aspects of survey design that may affect the potential 
respondent at each phase. 

13-6a Monetary Incentive 
A great deal of research has shown that a token monetary incentive consistently in
creases response rate. Researchers believe that the payment creates a feeling of obliga
tion on the part of the recipient and a need to reciprocate that is satisfied by completing 
and returning the questionnaire. Monetary incentives are most effective when prepaid 
rather than promised and when included with the first mailing of the questionnaire 
rather than with a follow-up. Among several survey design factors examined, Helgeson 
et al. (2002) found that the one-dollar incentive included with the mailed survey had 
the most effect on returns. Jobber, Saunders, and Mitchell's ( 2004) research not only 
supports the use of a prepaid monetary incentive, but also shows that the response 
rate increases as the value of the incentive increases. They concluded from their studies 
that the inclusion of any incentive, regardless of amount, raises the response rate by an 
average of 15 percent. The size of the incentive had an additional effect at the rate of 
2 percent per dollar within the observed range of incentives. 

Newby, Watson, and Woodliff (2003) also found that monetary incentives effec
tively increased return rates. Of course, offering payment is not always possible because 
even a token amount can greatly increase the cost of the survey. If the sample is not too 
large, however, it is an option worth considering. 

13-6b Follow-Ups 
To reach the maximum percentage of returns in a mailed questionnaire survey, planned 
follow-up mailings are essential. The steps typically taken in the follow-ups are ex
plained here. 
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nonresponse Failure to return 
the completed instrument 

m a survey. 

First Reminder 
If the questionnaire has not been returned in a week to 10 days after the initial mail
ing, send a postcard or an email reminder to the respondent. This follow-up serves as 
a polite reminder that a questionnaire was sent earlier and that the response is very 
important to the study. Urge respondents to complete and return the questionnaire 
immediately. Of course, express thanks to those who may have already returned the 
questionnaire. An offer can be made to send another questionnaire to those who may 
have misplaced or never received it. Usually, the follow-up reminder brings in a rela
tively large number of responses. 

Second Follow-Up 
This follow-up, which should be sent approximately 3 weeks after the original mailing, 
involves a letter, another copy of the questionnaire, and an addressed return envelope. 
The letter should first tell nonrespondents that their questionnaires have not been re
ceived and should reiterate the usefulness of the study. Emphasize that a replacement 
questionnaire is enclosed and make a strong appeal to the respondents to complete 
and return it. Tell them not to respond a second time if they have already mailed the 
questionnaire. 

Third Follow-Up 
The third and final follow-up is sent out 6 or 7 weeks after the initial mailing. It is simi
lar to the second, having both a letter and a replacement questionnaire. Many research
ers send this follow-up by certified mail. If a researcher has 75 percent to 90 percent 
returns after three follow-ups, he or she may be ready to terminate the survey and to de
clare the remaining subjects nonrespondents. The researcher must decide whether the 
responses obtained through further follow-up efforts would be worth the cost and time 
involved. It is sometimes suggested that the researcher include in the third follow-up 
a postcard on which subjects could indicate that they do not wish to participate in the 
survey and will not be returning the questionnaire. Such a procedure facilitates definite 
identification of nonrespondents. 

13-6c Dealing with Nonresponse 
Nonresponse can be a serious problem in survey research. Nonresponse can bias 
survey data, especially when it is nonrandom and if it is in some way correlated 
with the variables measured in the study. Nonrespondents may differ systematically 
from respondents. Research shows that respondents tend to differ from nonrespon
dents in characteristics such as education, intelligence, motivation, and interest in 
the topic of the survey. A survey with low response rate can thus be biased even 
though the researcher started out by mailing questionnaires to a representative 
sample. Recent studies, however, suggest that the effect of nonresponse may not 
be as pronounced as once thought and that low response rates may not necessarily 
indicate bias (McCarty, 2003). Teitler, Reichman, and Sprachman (2003) investi
gated the costs and benefits of improving response rates for a difficult-to-reach 
population. They concluded that efforts to improve response rate were beneficial 
in obtaining a representative sample, but there was a point of diminishing returns 
beyond which the benefits were marginal. The findings from these studies do not 
justify low response rates; there is no question that high response rates are prefer
able to low ones. They simply indicate that lower response rates do not necessarily 
translate into biased data. 

What can a researcher do about nonrespondents? They cannot be ignored. 
If, after all follow-up attempts, response rate remains below approximately 
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7 5 percent, try to learn something about the characteristics of the nonrespondents 
and the extent to which they might differ from the respondents. There are several 
ways to do this: 

1. Compare respondents to population. If you have access to information on character
istics of the population-age, gender, education, ethnicity, socioeconomic status, 
and so on-you can compare these characteristics of the respondents with those 
of the population from which the sample was selected. If your data show that your 
respondents closely resemble the population of interest, it is reasonable to assume 
that nonrespondents also resemble the parent population. Thus, further study of 
nonrespondents is not necessary. 

2. Compare early to late respondents. Research has shown that nonrespondents are 
often similar to late respondents. Thus, a second way to estimate the possible 
responses of nonrespondents is to look at those of the late respondents. Prior to 
this step, however, categorize respondents into early and late groups and com
pare their responses to check for any important differences. If no important dif
ferences appear between early and late respondents, you can assume that the 
respondents are an unbiased sample of the recipients and can, thus, generalize 
to the total group. 

3. Interview a sample of nonrespondents. A more systematic approach is to inter
view either personally or by telephone a small random sample (i.e., perhaps 
10 percent) of the nonrespondents. A sample of nonrespondents drawn for 
comparison purposes is sometimes called a "double-dipped sample." Using the 
questionnaire as an interview schedule, the investigator gathers responses from 
the random sample of nonrespondents. The mean responses, or the proportion 
of responses of nonrespondents, can be compared to those of respondents to de
termine whether the two groups differ meaningfully. If no important differences 
are found when the responses of the initial respondents are compared with those 
of the interview sample, the researcher can reasonably assume that the respon
dents represent an unbiased sample of all who received the questionnaire. The 
data can be pooled and generalizations made regarding the total sample and 
the population. Without such a check, the researcher has no way of knowing if 
the respondents are different and therefore biased. Using a double-dipped sam
ple is the preferred method of checking for bias because the direction and the 
extent of bias that is due to nonresponse can be directly assessed. However, it is 
costly and time consuming. 

Attention should be given to the score validity derived from interviews and 
questionnaires-that is, whether they are really measuring what they purport to measure 
(i.e., the measurement is meaningful). Face validity, which is discussed in Chapter 6, 

can be important in survey research. Subjects should perceive questions to be relevant. 
Consider the following questions: 

1. The recipe for angel food cake calls for half a cup of sugar. You are only making half 
a cake. How much sugar should you use? 

2. A pilot began a flight with half a tank of fuel. During this flight, he used half of his 
fuel supply. How much is left? 

Both ask basically the same question. Candidates for pilot training would consider 
question 2 appropriate and question 1 inappropriate. The reverse would be true for 
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culinary arts students. Question 2 has face validity for pilot training candidates. 
Question 1 has face validity for culinary arts students. Subjects are less inclined to com
plete and return a questionnaire they perceive as being inappropriate. 

Construct validity can be assessed by having some colleagues who are familiar with 
the purpose of the survey examine it to judge whether the items are appropriate for 
measuring what they are supposed to measure and whether they are a representative 
sample of the behavior domain under investigation. 

Criterion-related validity can be based on the relationship of survey responses to other 
variables. Direct observation of behavior, for example, has been a criterion used to 
validate surveys. After responses were obtained, observations were made to determine 
whether the actual behavior of the subjects agreed with their expressed attitudes, opin
ions, or other answers. If you find agreement between survey responses and actual be
havior, you have some evidence for the criterion-related validity of the survey. Other 
data sources, such as third parties, may also be used as criteria. 

Five potential problems may influence the score validity of a questionnaire: 

1. Respondents often report what they think is true or what they wish were true, 
whether or not that is the reality. Direct observation of a random sample of respon
dents is a good way to learn whether what they report is or is not reality. 

2. Respondents may give unreasonable responses that are more socially acceptable 
than what is actually the case. Take this into account when interpreting survey re
sults. If you read that a survey found that 40 percent of adult Americans would give 
a kidney transplant to a total stranger, ask yourself if 40 percent of adult Americans 
would yield a prime parking spot to a total stranger. 

3. Respondents may give a response that they think the researcher wants to hear. 

4. In interviews, respondents with little or no interest in the topic of the research may 
give off-hand, thoughtless responses just to get the investigator "off their back." 

5. Respondents who are not sure their anonymity is certain may give "safe" responses. 

For problems 1 through 4, direct observation of the behavior of a random sample 
of respondents is an excellent way to assess score validity. Problem 5 can be avoided by 
making sure respondents know that their anonymity is safeguarded. 

13-8 Reliability 

reliability The extent to which 
a measure yields consistent 
results; the extent to which 

scores are free of 
random error. 

Recall from Chapter 6 that in order to be useful, a measure must first elicit score 
reliability (consistency). Reliability indexes range from 0 (absolutely no consistency) 
to 1.0 (perfectly consistent). The strength of the reliability index sets the upper limit of 
the validity of a measure. 

A procedure for assessing the score reliability of an interview procedure is to have 
two or more interviewers ask the same subjects identical questions and then assess the 
consistency of the responses that the interviewers report. With questionnaires, internal 
consistency may be checked by building some redundancy into the instrument-items 
on the same topic may be rephrased and repeated in the questionnaire or interview. 
Thus, the more consistent the responses, the higher the score reliability. 

Such procedures are often expensive and time consuming and somewhat impractical 
because it is not easy to find subjects willing to repeat the questionnaire or interview. 
Another problem with this approach is that some answers to questions dealing with 
less stable aspects of behavior may legitimately change over time. However, it is im
portant to assess consistency because if you employ an inconsistent procedure, you 
compromise your data. 
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13-9 Statistical Analysis in Surveys 
Some surveys, depending on their research intent, do not require complex statistical 
analyses. Data analysis may simply consist of determining the frequencies and percent
ages of responses for the survey questions. For example, a survey of library resources 
may report the number of fiction books, the number of nonfiction books, and so on. A 
survey of people's attitudes on an issue may report the number and percentage of there
spondents who gave each response such as "strongly agree," "agree," or "disagree." It is 
useful to convert numbers to percentages in order to discuss the proportion responding 
in a certain way and to make comparisons. Consider the hypothetical frequency data 
in Table 13.3, which is based on a survey of 440 students concerning their opinions of 
a proposed increase in student activity fees at the university they attend. Looking at the 
raw frequencies, you might say that upperclassmen ( 66 juniors and seniors) and gradu
ate students ( 66) are equally opposed to the increase in fees. However, if you calculate 
percentages based on the total number of students in each group, you can see that more 
than twice the proportion of graduate students disapprove of the increase compared to 
juniors and seniors: 66 of the 88 graduate students (75 percent) disapprove, compared 
to 66 of 192 (34 percent) juniors and seniors. 

Thus, the table shows that graduate students overwhelmingly disapprove of the activity 
fee increase than do the undergraduate students. To avoid misinterpretation, always make 
sure that the total numbers for different groups are presented in tables such as Table 13.3. 

13-9a Controlling Variables in a Survey Analysis 
Consider the hypothetical results of a survey of attitudes toward a new library tax for 
improving and expanding the county public library. Table 13.4 shows that 63 percent 
(150/240) of city residents favor the library tax compared with 37 percent (96/260) of 
county residents. It appears from these data that there is an association between place 
of residence and attitude toward the library tax. A chi-square test will show whether 
there is a statistically significant association between the two variables (see Chapter 8 

for discussion of chi square). Table 13.5 shows the calculation of chi square for these 
data. The expected frequencies for each cell are shown in parentheses. 

Referring to Appendix G with 1 degree of freedom, you can see that the chi square 
of 32.83 is statistically significant at the 0.01 level. You might conclude that there is a 
statistically significant association between place of residence and attitude toward the 
library tax. A more cautious observer, however, might point out that the city (i.e., the 
location of a major state university) has a greater proportion of educated people, and 
that it may be educational level rather than place of residence that accounts for the 
favorable attitude toward the library tax. 

To explore this alternative explanation, you can control for the variable of educa
tional level by holding it constant and then observing whether the statistically signifi
cant association between the first two variables continues to exist. The simplest way to 
hold the variable constant is to divide the subjects into separate groups, each having 

Table 13.3 Students' Attitudes toward Increase in Activity Fee 

Approve No Opinion Disapprove Total 

Freshmen and sophomores 60 68 32 160 

Juniors and seniors 80 46 66 192 

Graduate students 12 10 66 88 

Total 152 124 164 440 
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Table 13.4 Attitudes toward Library Tax by Residence 

Favor 

Oppose 

Total 

City County 

150 

90 

240 

96 

164 

260 

Table 13.5 Observed and Expected Frequencies for Attitude Data 

Total 

246 

254 

500 

City County Total 

Favor 150 (118) 96 (128) 

Oppose 90 (122) 164 (132) 

Total 240 260 

x2= ~ 
(fo- fe)l 

fP. 

(150 - 118)2 (96 - 128)2 (90 - 122)2 (164 - 132)2 
= + + +-----

118 128 122 132 

= 32.83 

246 

254 

500 

a different value on that variable, and look at the crosstabulations for each of these 
groups separately. In this case, you could categorize the 500 respondents into college 
educated and non-college educated (assuming this information is available) and exam
ine the association within the two separate groups. 

The data in Table 13.6 show that the alternative explanation is correct: If college educa
tion is controlled by holding it constant, there is no statistically significant association be
tween the variables "place of residence" and "attitude toward the tax." Among the college 
educated, 80 percent (144/180) of the city residents favor the tax and so do 80 percent 
(80/100) of the county residents. Among the non-college educated, 10 percent ( 6/60) of 
the city residents favor the tax as do 10 percent ( 16/160) of the rural residents. 

Suppose the data had been as shown in Table 13.7. Although educational level has 
been held constant within each table, the association between the variables "residence" 
and "attitude" is evident. Among the college educated, 67 percent (80/120) of the city 
residents favor the tax compared with 33 percent (20/60) of the rural residents. Among 
the non-college educated, 58 percent of the city residents favor the tax compared with 
38 percent of the rural residents. In this case, there is something about the city and 

Table 13.6 Attitudes toward Library Tax Related to Education, Not to Residence 
College-Educated 

City County Total 

Favor 144 80 224 

Oppose 36 20 56 

Total 180 100 280 

Non-College-Educated 

City County Total 

Favor 6 16 22 

Oppose 54 144 198 

Total 60 160 220 
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crosstabulation A table show
ing how frequently various 

combinations of two or more 
categorical variables occur 

from which one can "see" the 
relationship (if any) between 

the variables. 
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Table 13.7 Attitudes toward Library Tax Related to Residence, Not to Education 

College-Educated 

City County Total 

Favor 80 20 100 

Oppose 40 40 80 

Total 120 60 180 

Non-College-Educated 

City County Total 

Favor 70 76 146 

Oppose 50 124 174 

Total 120 200 320 

county respondents, other than their education, that leads them to respond differently 
pertaining to the library tax. 

You might also want to investigate gender differences in responses to a survey. In 
this case, the crosstabulations would show the frequency of responses to the questions 
for males and females separately. Social class differences could be examined by cate
gorizing the subjects into separate groups based on appropriate criteria and looking at 
the responses for each of the groups. Tables that show frequencies of different groups' 
responses are often the best way to illustrate the associations among the variables of a 
survey. These tables are called crosstabulations, or crosstabs, because they permit com
parisons across groups. The simplest crosstabulations contain two variables with two 
categories for each variable. More complex forms are possible, such as 2 X 3, 2 X 4, 3 X 3, 
and so on. Crosstabulations are used most often with categorical or nominal data. 

13-9b Statistics for Crosstabulations 
Crosstabulations are a widely used way to graphically show the differences in responses 
among various groups and whether or not an association may exist between the vari
ables under consideration. When both variables in the crosstabulation are measured at 
the nominal level, the chi-square test may be used to determine whether a system
atic association exists between the two variables. Chi square, however, indicates only 
whether the variables are associated or are independent; it does not reveal the extent to 
which they are associated. For example, the value of x2 for the "college-educated" versus 
the "non-college-educated" data in Table 13.6 is 17.09, which is statistically significant 
at the 0.01 level. Thus, you know that there is a statistically significant association be
tween place of residence and attitude toward the tax among the college educated, but 
you do not know how strongly the two variables are associated. 

To learn the extent of the association, you must calculate a coefficient of correlation. 
A coefficient that is frequently used with nominal data in 2 X 2 tables is the phi coeffi
cient ( <f> ). The phi coefficient is a mathematical simplification of the Pearson product 
moment coefficient for 2 X 2 tables. Thus, phi has a value of 0 when no relationship 
exists, + 1.00 when a perfect positive relationship exists, and -1.00 when a perfect neg
ative relationship exists. The phi coefficient for the college educated in Table 13.6 is 
0.32. The phi coefficient is interpreted like any other Pearson coefficient. The 0.32 indi
cates a moderate positive relationship between place of residence and attitude toward 
the library tax among the college educated. 

For tables larger than 2 X 2, an appropriate measure of relationship is the kappa 
statistic (K) (Siegel & Castellan, 1988, p. 284). If there is a perfect relationship between 
the variables, K will equal1.00. If agreement between variables is exactly what would be 
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' 

expected through chance, K equals 0. If agreement is less than what would be expected 
by chance, K will be a negative number. If the two variables in the crosstabulation are 
ordinal, statistics such as the Kendall coefficient of concordance (W) or the gamma 
statistic can be used to indicate the strength of the relationship between variables. You 
can find additional, comprehensive discussion of various association-based procedures 
for nominal and ordinal variables in Chapter 9 of Siegel and Castellan's (1988) text. 
Further, a detailed discussion of the influence of weighting and design effect with na
tional longitudinal data, derived via complex cluster sampling design and employing 
crosstabulations and chi square, can be found in Walker and Young (2003). 

RESEARCH IN THE PUBLIC EYE 

In February 2015, Poncie Rutsch published an article for National Public Radio that discussed how 
binge-watching has become more pervasive and suggests a linkage between binge-watching and 
depression. But does binge-watching "influence" depression, or is it that people who are depressed 
tend to binge-watch? The research behind this linkage is based on a survey of 316 people, of whom 
23 7 met the definition of binge-watching. The findings of the survey research indicate that these 
particular binge-watchers were more probable to exhibit behaviors associated with depression 
than the non-binge-watchers who responded to the survey. 

The author notes that " ... study didn't find that binge-watching will make you depressed, out 
of control or lonely; it merely suggests a connection." One of the researchers involved in the 
study states that this study is exploratory research. The study examined many variables, making it 
difficult to draw definitive conclusions, but the researchers still believe there is some effect. One 
confounding factor is the auto-start feature commonly found on services like N etflix and Amazon 
Video. Because this feature reduces the deliberate choice made by the viewer, it complicates the 
interpretation of the survey results. 

• Why it is important to clearly define terms like depression and binge-watching? 

• Discuss the idea of surveys as a form of exploratory research. 

• If you were to design an improved survey that could identify a clearer linkage between 
depression and binge-watching, what adjustments might you make? 

Summary 
The survey is a widely used research method for gathering data ranging from physical 
counts and frequencies to attitudes and opinions. Surveys are classified according to 
their focus, scope, and duration of data collection. They should involve careful plan
ning, unbiased sampling of a population, thoughtful development of data-gathering 
instruments, and careful analysis of the results. 

If researchers choose some type of probability sampling, they can infer population 
values from the sample results. The usual procedure is to set up an interval or range 
that has a high probability of including the population value. The width of this interval 
is a function of the risk they are willing to take of being in error and the sample size. 
The interval narrows as the acceptable probability of error increases and as sample size 
increases. You can also use this procedure to estimate the sample size needed for any 
desired margin of error. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in pmt. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial rev iew has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 13 SURVEY RESEARCH 349 

Interviews and questionnaires are the major means of data collection for a survey. 
Both procedures involve questioning selected subjects, but each has unique advantages 
and disadvantages. It is important that the instruments derive scores that are as valid 
and reliable as possible. Various follow-up procedures have proved effective in increas
ing returns from mailed questionnaires. 

Crosstabulations provide an excellent way to show the associations existing among 
the variables in a survey. 

Key Concepts 

census follow-up 
census of intangibles 
census of tangibles 
checklists 
closed-ended question 
cohort study 
completion (fill-in) items 
contingency question 
cover letter 
cross-sectional survey 
crossta bulations 

intangibles 
interviewer bias 
Likert-type item 
longitudinal survey 
mailed questionnaire 
margin of error 
matrix sam piing 
nonresponse 
open-ended question 
panel study 

ranking items 
reliability 
response rate 
sample 
sample survey 
sample survey of intangibles 
sample survey of tangibles 
sampling error 
sampling frame 
scaled items 
social desirability bias 
survey research 
tangibles 

directly administered questionnaire 
double-barreled question 
electronic mail survey 
field test 
focus group 

Exercises 

pause 
personal interview 
population 
probe 
questionnaire 

1. Suggest a research question that can best be answered 
by means of a survey. Write two open-ended items, 
two closed-end items, and two Likert-type scale items 
that would provide data relevant to the question. 

2. What data-gathering technique would you use for 
each of the following surveys? 
a. A survey of a sample of high school teachers 

throughout the state concerning the use of manda
tory competency exams for high school graduation 

b. A survey of the opinions of people in a major 
metropolitan area on the way juveniles who com
mit violent crimes are currently handled in the 
state's court system 

c. A survey of the opinions of a sample of professors 
on the campus of State University about the use 
of pass/fail grades instead of letter grades (you 
want a very high response rate) 

d. A freshman survey of certain noncognitive char
acteristics that might relate to academic achieve
ment in the first year of college 

e. A survey of 500 people from throughout the 
United States about their attitudes toward the 
administration's immigration policy 

3. How does the proportion of yesjno responses influ
ence the sample size needed? 

4. A CNN poll reported the following: In a recently 
conducted survey of the American public, 3 7 percent 

trend study 
web-based survey 

of the respondents said they approve of the presi
dent's performance. What else would you want to 
know before you interpreted this report? 

5. How would you interpret the following report? "A 
poll of 1,000 randomly selected registered voters 
in Minnesota found that 45 percent favored using 
state lottery profits for education. Figures from this 
poll are subject to a sampling error of 3 percent. The 
confidence level is 95 percent." 

6. For each of the following three sample sizes, calcu
late the 95 percent margin of error for the popula
tion proportion. Assume the sample proportion is 
0.40 for each. What effect does an increase in sample 
size have on the width of the interval? Why? 

n of sample A = 100 

n of sample B = 1,000 
n of sample C = 10,000 

7. A school superintendent wants to determine what 
proportion of the 5,000 middle school and high 
school students in his district use iPads for learning. 
He will distribute a questionnaire to a random sam
ple of the students. How many students will he need 
to sample in order to have a 9 5 percent margin of 
error of+ 5 percent in his estimate? 

8. A national polling organization wants to be able to 
predict the outcome of the presidential election to 
within 3 percent. How large of a random sample will 
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be needed to achieve this level of precision? Assume 
a 95 percent confidence level. 

9. A survey had an initial response rate of 51 percent. 
What would you suggest to the researcher for dealing 
with this moderately low response rate? 

10. The administration at State University wants to estimate 
the incoming freshman class's interest in a computer 
science major. Because it does not have the financial 
resources to survey all 5,000 freshmen, the administra
tion suiVeys a random sample of 500. It finds that 100 
students report they are interested in such a major. 
a. Calculate the margin of error in this survey. 
b. What is the best estimate of the number of 

freshmen who would be interested in majoring in 
computer science? 

11. Which of the following would be biased samples of the 
population of college students at a large university? 
a. A random sample of students entering the library 

on Friday evening 
b. A random sample of students registered for classes 
c. A random sample of students buying season tick

ets for basketball 
d. A sample composed of students who volunteered 

for a project after seeing a notice on the universi
ty's home page 

12. Assume you are conducting a survey to determine 
how elementary school teachers in a district feel 
about the policy of retaining students. 
a. Write two closed-ended questions for this survey. 
b. Write two open-ended questions for this survey. 
c. Write a contingency question. 

13. Based on the time of data collection, classify each of 
the following surveys: 
a. Terman's study of adults who were intellectually 

gifted as children 

Answers 

1. Answers will vary. Example: How do adults in a com
munity feel about the building of a new elementary 
school? 

2. a. Mailed questionnaire 
b. Telephone interview 
c. Personal interview 
d. Directly administered questionnaire 
e. Telephone interview 

3. The nearer the proportions are to 0.50/0.50, the larger 
the sample size needed. 

4. You would want to know the size of the sample, how 
it was drawn, the width of the interval around the es
timated population parameter (the margin of error), 
and the confidence level. 

5. The 0.95 confidence interval for the proportion of 
registered voters who favor using lottery funds for 
education is between 42 and 48 percent. 

b. A comparison of math achievement in public 
middle schools in the United States in 2007, 
2012, and 201 7 

c. A follow-up of the 2017 graduates of the Duke 
University School of Business 

d. A survey of reading achievement at different grade 
levels in a school system in 2017 

14. Which of the following is an advantage of the longi
tudinal type of survey? 
a. More intensive individual study 
b. Providing data for different age groups at the 

same time 
c. Prompt data gathering 
d. No sampling errors 

15. The New York Times editors invited readers to 
fill out a detailed questionnaire related to atti
tudes about crime and return it to the Times. The 
Times subsequently printed an article about the 
widespread fear of crime among U.S. citizens, 
especially older people. How would you evaluate 
this survey? 

16. A graduate student is planning to use a survey to 
gather data for her dissertation but is unsure whether 
to use mailed questionnaires or telephone inter
views. Examine the following list of considerations 
and indicate whether a questionnaire or an interview 
would be more appropriate. 
a. She is on a tight financial budget for her data 

collection. 
b. Her goal is a 90 percent response rate from the 

sample. 
c. Some questions may involve sensitive issues. 
d. She hopes to minimize the time needed for cod

ing and organizing data and getting it ready for 
computer analysis. 

6. Sample A 

(]" = 
p 

pq 
n 

= v'o.oo24 

= 0.04899 

(0.40)(0.60) 

100 

0.24 

100 

margin of error= 0.04899 X 1.96 = 0.0960 or 0.10 

Sample B 

(]" = 
p 

pq 
n 

= v'o.ooo24 

= 0.0155 

(0.40)(0.60) 

1,000 

0.24 

1,000 

margin of error= 0.0155 X 1.96 = 0.03 
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Sample C 

pq 

= Vo.oooo24 

= 0.004899 

(0.40)(0.60) 

10,000 

0.24 

10,000 

margin of error = 0.004899 X 1.96 = 0.0096 or 0.01 

An increase in sample size decreases the width of the 
interval. As n increases, the sample error decreases 
and hence the size of the interval. 

7. Use Formula 13.2. Assume p = q = 0.50: 

1 2 1 
-

E (z)2 = 
0.05 

n= 
Vpq Y(0.5)(0.5) 

1 2 

(1.96)2 
0.10 

= (100)(3.8416) 

= 384 

8. Assume p = q = 0.50: 

1 2 1 
-

E (z)2 = 
0.03 

n= 
Vpq Y(0.5)(0.5) 

1 2 

(1.96)2 

0.06 

= (277.78)(3.8416) 

= 1,067 

2 

(1.96)2 

2 

(1.96)2 

9. The researcher should follow up with a postcard 
reminder and then another mailing or two of the 
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completed, the researcher should try to interview 
some of the remaining nonrespondents to find 
out about their characteristics and to obtain their 
responses in order to determine if they differ signifi
cantly from the respondents. 

10. a. p = 0.20, q = 0.80 

a= 
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pq 
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= Vo.ooo32 

= 0.0179 

(0.20)(0.80) 

500 

0.16 

500 

margin of error = 0.0179 X 1.96 = 0.035 or 
+3.5°/o 

b. Between 16.5 and 23.5 percent or between 825 
and 1,175 students would be interested in a 
computer science major. 

11. Samples a, c, and d would not be representative 
of the population of college students at a large 
university. 

12. Answers will vary. 

13. a. Longitudinal panel study 
b. Longitudinal trend study 
c. Longitudinal cohort study 
d. Cross-sectional survey 

14. a 
15. Those who completed and returned the question

naire would not be a representative sample of all 
U.S. citizens. A number of factors would bias this 
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level, or sufficient interest in the topic to complete 
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c. Mailed questionnaire 
d. Telephone interview 
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Interpreting 
and Reporting 
Results of 
Quantitative 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

14-1 

14-2 

14-3 

14-4 

14-5 

14-6 

List some of the conventions of form and style 
to follow in academic writing. 

List the principles for interpreting both anticipated 
and unanticipated results of a research study. 

Outline the major components of a thesis in the 
proper sequence. State some suggestions for 
writing an effective introductory section in the 
dissertation. Know what to include in the results 
section; distinguish between results and con
clusions and between statistical and practical 
significance of the reported results. 

State the procedure for preparing and submit
ting a research article to a journal. 

State the procedure to follow when preparing a 
paper to be presented at a professional con
ference, and tell how a report for a conference 
differs from a journal article. 

List the major points to include in a checklist to 
evaluate a research study. 

\ 

Q) 
I I 

...c 
() 

What you learn through research 

doesn't do the world any good unless 
• • you communicate 1t. 

~ 14-7 Know the names of some of the most popular 
style manuals. 

fter conducting a study and analyzing the 

data, one is ready to write the research re

port. It is time to tell what you did and what you 

learned. A research report is not complete and is 

of little value unless the findings can be commu

nicated to others. Writing the final report is not as 

difficult a task as a beginning researcher might 

think. Much of the writing for the introduction, re

view of literature, and methodology has already 

been done in the initial proposal. Only minor re

visions and a switch to the past tense should be 

needed on the preliminary sections. 

E 
0 

(/.) 

Q.) 
t:: 
Q.) 
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14-1 Conventions in Academic Writing 
Let us first look at some of the conventions followed in academic writing. 1 

1. Write clearly and concisely, and use as few words as possible. Your report will be 
more readable to busy professionals. 

2. Avoid jargon, anecdotes, flowery adjectives and phrases, and argumentative 
discourse in a quantitative report. This does not mean the report must be dull and 
pedantic. If the researcher has approached the study with enthusiasm, this spirit 
tends to be conveyed between the lines. 

3. Because the purpose of the report is to present the research, not the personality 
of the author, the tone is kept impersonal. First-person pronouns are never used 
in quantitative reports, although they are acceptable in qualitative reports. You 
would not write, "I randomly assigned participants to the two treatment groups" 
but, rather, "Participants were randomly assigned to the two treatment groups." 
Despite a natural enthusiasm about the importance of your work, you should not 
brag about it; leave its evaluation to readers and to posterity. 

4. Use active rather than passive voice. Instead of "The tests were administered by the 
assistants, say "The assistants administered the tests." 

5. Use past tense when reporting others' or your own results. 

6. Use currently acceptable language and capitalization when referring to race and 
ethnicity. For example, say, "The sample included Black and White students," not 
Afro-American and white students. 

7. When writing about a disability, use language that does not equate the person with 
the disability; person first, then disability. Say "The student with a learning disability," 
not "the learning-disabled students." 

8. To indicate sexual orientation, use the words gay or lesbian and not homosexual. 

14-2 Writing the Final Report 
A formal and uniform method of presenting research reports has evolved. Although at first 
glance these formalities may seem inhibiting, in practice they serve a useful purpose. It is 
important to have research reports arranged in such a way that readers know exactly where 
to find those specific parts they may be seeking. Otherwise, time is lost seeking relevant 
information. In addition, the use of an established format eliminates the need for devising 
one's own. As we discuss this topic, you will see that the established format follows logi
cally the steps in a research project presented in previous chapters. A research report may 
be presented as (1) a master's thesis or doctoral dissertation, (2) a journal article, or (3) a 
conference paper. A slightly different approach is used in each of these cases. 

14-3 The Thesis or Dissertation 
style manual A book detailing 
form and style for theses, dis

sertations, and other formal 
written works. 

Most universities have a preferred style manual that describes in detail the form the 
university requires. You can search your university library for copies of dissertations 
from your department and check their style and format. For students who are free to 
choose, several style manuals are listed at the end of this chapter. The most popular 

1Based on Table C.l of McMillan, J. and Schumacher, S. (2010). Research in education: Evidence-based inquiry, p. 466. 
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for education and other scientific research is Publication Manual of the American Psycho
logical Association (20IO). Once a manual has been chosen, the entire report should be 
styled according to its recommendations. See Chapter 3 of the Publication Manual for 
very specific guidelines for writing the research report. 

Exhibit I4.I lists the sequence and general components of a thesis or dissertation 
as described in most style manuals. Following the preliminary pages, the main body of 
the dissertation includes the introduction, literature review, methods, results, discus
sion, and conclusions and summary. 

Exhibit 14.1 Common Components of a Thesis 

1. Preliminary pages 

a. Title page: The title page has the title, the author, the author's institution, and the date. 

b. Abstract: It is typically IOO-ISO words. It provides a concise summary of the study which includes the 
problem, the methods, results, and conclusions. 

c. Acceptance page 

d. Acknowledgments or preface 

e. Table of contents 

f. List of tables 

g. List of figures 

2. Text 
a. Introduction: The introduction summarizes the purpose, background, and significance of the study. 

(I) The problem 
( 2) The hypothesis ( es) 
(3) The significance of the problem 
( 4) Definition of terms 

b. Review of literature 
c. Methods 

(I) Design of Study 
(2) Participants (subjects) 
( 3) Procedures 
( 4) Instruments 

d. Results 
(I) Presentation of data 
(2) Analysis of data 

e. Discussion 
(I) Interpretation of findings 
(2) Implications 
(3) Applications 

f. Conclusions and summary 
(I) Conclusions 
(2) Summary 

3. Supplementary pages 
a. References 
b. Appendixes 
c. Vita (if required) 
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14-3a Preliminary Pages 
The preparation of the preliminary pages is largely a matter of following the rules of the 
style manual. However, one aspect of this section that needs additional explanation is 
the title of the study. 

Title Page 
The title should describe, as briefly as possible, the specific nature of the study. A rule 
of thumb states that a title should have no more than 12 to 15 words. For example, 
consider ( 1) a study of culturally disadvantaged children that compares the reading 
readiness of those who have participated in a Project Head Start program with that of 
a matched group of children with no formal preschool experience, and (2) the title, "A 
Comparison of Reading Readiness Test Scores of Disadvantaged Children Who Have 
Attended Head Start Classes for Six Weeks or More with Similar Children with No 
Preschool Experience." Although this title does convey what the study is about, it is 
too long. Such phrases as "a comparison o£" "a study o£" and "an investigation into" 
are usually superfluous. Readers know it's a study of something. Furthermore, most 
prospective readers will know that Project Head Start is a preschool experience de
signed for culturally disadvantaged children. 

However, to go to the other extreme by providing a title that is too brief or too vague 
to convey the nature of the study is a much more serious mistake. With vague or overly 
brief titles, a prospective reader must search out the article to determine its topic. Titles 
such as "Head Start and Readiness" or "Reading among the Disadvantaged" illustrate 
this shortcoming. 

The title should identify the major variables and the populations of interest. The opera
tional definitions of the major variables and the description of the samples need not 
be included in the title. Because correct titling will ensure correct indexing, a useful 
strategy is for researchers first to decide under what keywords they want their studies to 
be indexed, working from there to a concise title. 

In addition, the title should, if possible, begin not with an article ("a," "an," or 
"the") but with a key word. Any fanciful part should be relegated to subtitle because 
bibliographers often cut off the subtitle or alphabetize under the article ("the" or "a"), 
ensuring real confusion or loss to searchers. 

In our example, the important key words for indexing would be reading readiness and 
Project Head Start. Therefore, an appropriate title might be "Reading Readiness of Proj
ect Head Start and Non-Head Start Children." This title is reasonably brief, yet it gives 
the prospective reader a fairly precise indication of what the study is about. 

Avoid at all costs emotion-laden titles such as "We Must Expand the Head Start Pro
gram" or "Don't Let the Disadvantaged Become Poor Readers." The prospective reader 
will not expect research findings under such titles but, rather, armchair articles attempt
ing to sell a point of view. 

Abstract 
Most institutions require a separate abstract of the dissertation, which is a brief sum
mary of the content of the report. It should include a precise statement of the prob
lem and concise descriptions of the research methods, results, and conclusions. The 
abstract must be limited in length (typically 100-1 SO words) The abstract follows the 
title page. 

14-3b Main Body of the Dissertation 
We comment only briefly on the chapters making up the main body of the report 
because you will already have organized the content of these sections in your proposal. 
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Introduction 
The introduction is a very important part of the dissertation; it will take up a good por
tion of the total length of your report. The introduction begins with a statement of the 
research question (problem). Give the background of the problem and state why you 
think your study will make a contribution to knowledge in the area. State the hypothe
sis and the reasoning that led to your expectation about the results of the study. Define 
any terms that might be unfamiliar to readers. 

Review of Literature 
This section contains an extensive review of the literature related to your problem. Do 
not just list studies one after the other but, rather, synthesize their findings and point 
out agreements and disagreements among them. Also, show how they are related to 
your research problem. 

Methods 
This section presents a detailed description of the methodology. It should be clearly 
written and provide enough information that another researcher could read this section 
and replicate the study. In a quantitative study, this section typically has subsections 
with information on the participants, the research design, the variables and treatments, 
the data-gathering tools, procedures, and the location of the study. In the participants 
section, state the number of participants, how they were selected, and their major char
acteristics such as age, gender, and race/ ethnicity. 

Results 
The results chapter follows methodology and presents the outcomes of the statistical 
analyses of the data. One generally reports descriptive statistics first, followed by the 
inferential statistics. A recommended technique for presenting the results is to orga
nize findings around the hypotheses; that is, the researcher restates the first hypothesis 
and presents findings concerning it, then repeats this procedure for each hypothesis 
in tum. You will report whether your results are statistically significant or not statisti
cally significant. Remember that statistical significance does not indicate the size of the 
effect. You need to calculate and report effect size, which indicates the strength of the 
relationship. Reporting effect size enables your readers to compare your findings with 
others' research using the same variables. You do not interpret or discuss the results 
at this point; you merely present the findings. This chapter of the dissertation is thus 
relatively brief. 

To facilitate comprehension, use tables and figures to present your findings. They 
convey numbers and statistics more clearly and more concisely than the same infor
mation presented only in text form. A table shows the quantitative data such as means 
and standard deviations organized in rows and columns. A figure shows the data in 
diagram or graphical form. The type of figure you use (bar graph, histogram, polygon, 
scatterplot, etc.) depends on the kind of data you have and what you want to show. 
Well-constructed tables and figures should "stand alone" so readers can understand 
them without having to refer to the text. 

The first table in the report usually summarizes the descriptive statistics, such as 
means, standard deviations, correlations, percentages, and so on. Later tables present 
the results of applying inferential statistics and tests of significance to the data. N arne 
the calculated statistic, give the degrees of freedom, and give the probability level at 
which the statistic was significant (or not significant). Use a summary table, for exam
ple, to present the results of an analysis of variance. Most style manuals, such as the 
Publication Manual of the American Psychological Association (referred to earlier), provide 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



358 PART TWO QUANTITATIVE RESEARCH 

examples of commonly used types of tables and figures and instructions for their 
construction. Tables should be as clear and simple as possible while conveying the 
necessary information. Give each table a title that is sufficiently descriptive to inform 
the reader exactly what the table contains. Number tables consecutively in the order in 
which they appear, using Arabic numerals. It is helpful to readers when tables appear 
as close as possible to their first reference in the text. Nicol and Pexman (2010a, 2010b) 
provide suggestions for creating tables and figures. Computer software has greatly sim
plified the task of preparing tables and figures for research papers. 

When writing the results section, refer to each table and each figure by number and 
comment only on the most important and interesting finding in each. Use present 
tense when pointing out the significant aspects of a table or figure. The following ex
ample was taken from Springer, Pugalee, and Algozzine (2007), who investigated the 
use of a computerized tool on improving the math skills of students who had failed the 
state competency test (Arizona Instrument to Measure Standards [AIMS]): 

Table 2 shows means, standard deviations, and analysis of variance summary table for 
AIMS scaled scores. Significant differences (t = 2.66, df = 26, p < 0.05) were evident 
for students participating in the AIMS program (M = 498.50) and their peers in the 
control group (M = 477.71); the effect sizes for this comparison were large (0.88 -

1.00). Significant occasion and group by occasion interaction (see Fig. 1) indicated out
comes favoring the treatment group. Pretest to posttest improvements were significant 
for treatment group students (t = 6.48, df = 13, p < 0.05), but not for other students 
(t = 1.39, df = 13, p > 0.05). Of the 14 students who attended the AIMS class, eight 
(57 percent) passed the test whereas only two of the 14 (14 percent) control students 
passed the test. (p. 41) 

Discussion 
In this section, you discuss the practical and/ or theoretical implications of your find
ings as they relate to the original question and hypothesis. You might point out how 
your findings relate to previous research and suggest additional research that should be 
done. The following presents an excerpt from Springer and associates' ( 2007) discus
sion of their overall results: 

In this study, we examined the effects of using a specialized remedial program grounded 
in evidence-based effective instructional practices (increased practice of critical skills, 
with continuous monitoring of progress and constant adjustment based on perfor
mance). Overall, students who participated in the experimental treatment demonstrated 
greater gains in overall performance in mathematics achievement as measured by their 
state's critical competency test required for high school graduation. The program pro
vides an instructional management system that allows students to spend more time re
viewing concepts and skills to enhance their performance resulting in positive growth in 
measured mathematics competence. 

The requirement to pass the AIMS math test is likely to create a crisis unless something 
is done to increase the percentage of students passing the test. The AIMS math skills im
provement course significantly increases the number of students who pass the test after 
initially failing it (p. 42). 

A beginning researcher may find the discussion the most difficult but also the most 
rewarding chapter to write. It is difficult because there is no standard format for the 
content; you must use insight and original thinking to provide an explanation and in
terpretation of the results that you presented previously. Be ready to provide the answer 
to the original research question. First, discuss how the results support or fail to support 
the hypotheses of the study. In this interpretation, you must deal not only with expected 
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interpreting expected 
results The process of 

interpreting data when the 
hypothesis appears to be 

supported. Certain cautions 
should be applied. 

practical and statistical 
significance Statistical 

significance means that the 
results are unlikely to be a 

function of chance. Practical 
significance means that the 
findings are important for a 

purpose. 

negative results Resu Its 
opposite to those 

hypothesized. 
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results but also occasionally with unexpected or negative results. Here are some guide
lines for interpreting various results. 

Interpreting Expected Results Researchers are understandably pleased when the 
results of a study fit into the previously constructed framework, and interpretation can 
proceed as expected. The study has "worked," and there is agreement between rationale 
and results. Only a few words of caution need apply in interpreting expected results: 

1. Do not make interpretations that go beyond the information. This injunction may seem 
patently obvious, but researchers often get so excited when results are as expected 
that they draw conclusions that do not have a valid basis in the data. Even pub
lished research sometimes offers more interpretations than the data warrant. 

2. Do not forget the limitations of the study. These limitations, of course, should have 
been previously identified in the study-limitations inherent in the less-than-per
fect reliability and validity of the instruments, limitations caused by the restriction 
in sampling, the internal validity problems, and so forth. 

3. Ethics require that the researcher report internal validity problems that could account 
for the results. If, despite the researcher's best efforts, the nonexperimental vari
ables were particularly benign for the experimental group and those for the control 
group were particularly malign, these conditions must be reported and taken into 
account in interpreting results. (For example, despite random assignment of teach
ers to groups, the experimental group may have mostly experienced teachers and 
the control group may have mostly inexperienced teachers.) 

4. Remember that statistical significance means only that for the appropriate degrees of 
freedom, the results are unlikely to be a function of chance. Practical and statistical 

significance have very different meanings. Statistical significance does not mean 
that the results are significant in the generally accepted meaning of the word-that 
is, important, meaningful, or momentous. Do not assume that statistical signifi
cance guarantees momentous import to your findings. 

Suppose that two equivalent groups have been subjected to two different systems of 
learning spelling during a 2-year period. Those using system A show a mean gain equiv
alent of 2.15 years of growth on standardized tests during the experiment, whereas 
those using system B show a gain of 2.20 in the same period. If the groups are large 
and/ or if the differences within groups are small, the differences between the means 
would be statistically significant. However, a difference of half a month over a 2-year 
period is relatively meaningless in practical terms. 

If system B is more expensive in terms of student time, teacher time, or materials, 
teachers would be unwise to adopt it simply because it produced statistically signifi
cantly greater gains than system A. If, in contrast, system B is less expensive, teachers 
would be inclined to favor it because its results are so similar to those of system A in 
practical terms. 

The potential importance or meaningfulness of results must be established in the 
proposal before the study begins. A study is not important if it does not add meaningful 
information to the existing body of knowledge, no matter how statistically significant 
the results may be. 

Interpreting Negative Results Researchers who find negative results, often de
velop sudden revelations concerning the shortcomings of their study. Their interpreta
tion of results reads like a confession. The instruments were inadequate for measuring 
the variables involved, the sample was too small and was so unrepresentative that results 
cannot be validly generalized to a meaningful target population, and so on. Hindsight 
reveals internal validity problems that explain why the study did not come out as it 
"should have." Of course, any or all of these things could be true, and the shortcomings 
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interpreting a retained null 
hypothesis The process of 
interpreting research data 

when statistical analysis indi
cates that the null hypothesis 

should not be rejected. 

of any study should be reported no matter what the results. However, research is always 
a venture into the unknown, so there is no ultimate II should be. II An investigator predicts 
the expected results of a study based on theory, deduction, experience, and the results of 
previous research. If these are so conclusive that there can be absolutely no doubt as to 
the results of this study, then the study is pointless in the first place. 

When you undertake a study, you implicitly state that the outcome is a matter of 
conjecture, not a matter of certainty. When you complete your proposal, it is under
stood that you declare you will impartially seek to determine the true state of affairs 
with the best instruments and procedures available for that purpose. Therefore, you 
are obliged to accept and interpret your data no matter how the data stand. When the 
results contradict the theoretical rationale of the study, the discussion section of your 
report should include a reconsideration of the original theory in light of the findings. 
Researchers are often reluctant to present and interpret data that conflict with previous 
research or with well-established theory. However, it may be that their results are correct 
and previous results are wrong. The progress of the science of education will be re
tarded if investigators are reluctant to report findings that disagree with those reported 
in earlier studies. Contradictory results indicate that a question is not settled and may 
stimulate further research. Additional research or theory formation may eventually rec
oncile seemingly contradictory results. Theory is tentative and should not deter investi
gators from giving a straightforward interpretation of what was found. 

Reconsideration of the theoretical base of a study belongs in the discussion section. You 
must not go back and rewrite the related literature and hypothesis sections of the report. 

Interpreting Results When the Null Hypothesis Is Retained Because a null 
hypothesis may be retained for a variety of reasons, interpreting a retained null hypothesis 

can be particularly difficult. A retained null hypothesis may occur for the following 
reasons: 

1. The null hypothesis is, in fact, true. There may be no relationship between variables. 
The experimental treatment may be no more effective than the control treatment. 

2. The null hypothesis is false, but internal validity problems contaminated the in
vestigation so badly that the actual relationship between variables could not be 
observed. 

3. The null hypothesis is false, but the research design lacked the power to reject it. 

Any of these states of affairs may be the case, but the investigator does not know 
which is true and therefore should not claim any one of them as the explanation for 
the results. You may suggest additional research, planned in such a way as to avoid 
the internal validity problems encountered, but still you must report a retained null 
hypothesis as lack of evidence and no more. 

It is incorrect to present a retained null hypothesis as evidence of no relationship be
tween variables. A retained null hypothesis must be interpreted as lack of evidence for 
either the truth or falsity of the hypothesis. A widely used toothpaste commercial stated 
that tests showed a particular toothpaste was unsurpassed in reducing tooth decay. 
Interpreting the term unsurpassed to mean II no significant difference, II we can imagine 
a test in which a very small number of subjects were used and/or numerous internal 
validity problems were present. If a retained null hypothesis is the desired result of an 
experiment, it is remarkably easy to arrange for such an outcome. 

Recall from Chapter 8 that the power of an experiment refers to the statistical ability 
to reject a null hypothesis when it is, in fact, false. This power is a function of the size 
of the sample, the heterogeneity of subjects with reference to the dependent variable, 
the reliability of the measuring instruments used, and the nature of the statistical pro
cedure used to test the hypothesis as well as effect size. You should take these factors 
into account when planning an experiment. The power of an experiment should be 
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considered in planning the study. It must not be brought in at the end of a study 
to explain away lack of statistical significance. For example, you should not say, "The 
results would have been statistically significant if the sample had been larger." 

With rare exceptions, the only legitimate interpretation of a retained null hypothesis 
is that "sufficient evidence for a conclusion has not been observed." If you are studying 
a small population and can do a complete census of that population, a retained null 
hypothesis can legitimately be interpreted as a lack of relationship between variables 
within that particular population. A retained null hypothesis also acquires credibility 
if you can show that the study was free of internal validity problems and had sufficient 
power to reject the null hypothesis with a relatively trivial effect size. 

Interpreting Unhypothesized (Serendipitous) Relationships A researcher 
should not abandon a hypothesis during the conduct of a study in order to pursue 
more promising avenues that present themselves during the course of the study. This 
does not mean that you should ignore any unhypothesized relationships that you may 
observe in conducting a study. Throughout the history of science, such serendipitous 

discoveries have often proved important. However, such findings should always be 
viewed with more suspicion than findings directly related to the hypothesis because 
there is a relatively great possibility that a spurious unhypothesized relationship will 
appear in a study. Such relationships should be reported, but they should be consid
ered incidental to the main thrust of the investigation. The best advice is to leave these 
new variables for investigation in a later study. 

Implications/ Application It is very important that you point out the specific 
implications of the research. The results may support or not support relevant theoretical 
positions. You may explain how the theory should be modified and suggest further 
studies that would logically follow. Also, discuss how the results fit in with previous 
research findings. Lastly, give some attention to stating the possible application of the 
findings to educational practice. The sections on implications and applications of the 
results are often not sufficiently developed because the writer assumes these will be as 
obvious to the reader as they are to the investigators. In fact, in the conduct of the study 
the investigators probably gained insights into the problem that are deeper than those 
most of their readers can be assumed to have. Therefore, researchers' interpretations 
should be more meaningful than those that readers might make for themselves. 

Conclusions and Summary 
The conclusions and summary sections together form the capstone of the report. 

Conclusions In the conclusions section, the researcher explains the research findings 
in conceptual terms. The conclusions should be limited to those that have direct sup
port in the research findings. Researchers are often tempted to conclude too much. The 
hypotheses provide a convenient framework for stating conclusions; that is, indicate 
in this section whether or not the findings support the hypotheses. It is important to 
distinguish between results and conclusions. Results are direct observations summarized 
and integrated by the statistical analysis. A conclusion is an inference based on the re
sults, expressed in terms of the study's hypothesis, such as one group's treatment being 
more effective than the other group's treatment. For example, a study might result in 
the observation that the mean spelling test scores of students taught spelling by method 
A are significantly higher than the mean of students taught by method B. The conclu
sion that method A is more effective than method B is not a direct result of the study 
but, rather, is an inference based on the results of the study. 

In the Springer et al. ( 2007) study mentioned previously, the researchers concluded, 
"Our current study is important because the results extend findings of previous re
search by demonstrating the potential of the program to influence the performance 
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of students who have previously failed a high school exit examination. We strongly 
recommend that high schools implement this approach" (p. 43). 

Summary Because the summary will be more widely read than other sections of the 
report, its wording must be particularly clear and concise. The summary usually includes 
a brief restatement of the problem( s ), the main features of the methods, and the most 
important findings. On completing a draft of this section, check it carefully to determine 
whether it gives a concise but reasonably complete description of the study and its find
ings. Also check to ascertain that no information has been introduced here that was not 
included in the appropriate preceding sections. It's a good idea to have a colleague read 
the conclusions section to determine if you are communicating as well as you intended. 

14-3c Supplementary Pages 
Supplemental pages, which include the references, appendices, and vita, follow the 
main body of the report. 

References 
The reference list must include all sources mentioned in the text. Most universities in
sist that only these be listed, but a few ask that pertinent references not specifically men
tioned also be listed. The style manual previously selected will give complete details 
on the method of listing references. It is important to follow these rules rigorously and 
completely. In fact, it is good strategy to learn them before carrying out the literature 
search for the proposal. By listing each reference in the correct form as it is encoun
tered, you can avoid the extra time involved in finding the references again in order to 
have them in complete form for the bibliography. List them on cards or file them in 
your computer so you can arrange them in alphabetical order. 

THINK ABOUT IT 14.1 

A study was conducted to determine what high school data provided the best predictor of 
college freshman students' success as measured by grade point average (CPA). The study 
looked at total high school CPA; CPA in only "academic" courses such as English, math, 
science, history, foreign language, and the like; rank in high school class; and SAT scores. 
Interpret the following table that was included in the report of this study. 

Table 1 Correlation Matrix for Variables in a Prediction Study 

Freshman GPA Total HS GPA Academic HS GPA SAT 

HS GPA (total) 0.52 

Academic GPA 0.57 0.85 

SAT 0.44 0.43 0.41 

HS rank* -0.54 -0.68 -0.77 -0.37 

*Highest rank is 1 

Answer 

Table 1 shows that the single variable having the highest correlation with freshman col
lege CPA is the high school CPA based on academic courses only (0.57). The next highest 
correlation (-0.54) is between rank in high school class and freshman CPA. The correla
tion between total high school CPA and college freshman grades (0.52) is just slightly 
lower. SAT scores have a lower correlation with college CPA than do the other high 
school measures. 
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Appendices 
The appendices contain pertinent materials that are not important enough to include in 
the body of the report but may be of interest to some readers. Such materials may include 
complete copies of locally devised tests or questionnaires together with the instructions and 
scoring keys for such instruments, item analysis data for measurements used, verbatim in
structions to subjects, and tables that are very long or of only minor importance to the study. 

Vita 
The authors of research reports are sometimes asked to include brief accounts of their 
training, experience, professional memberships, and previous contributions. 

14-4 The Journal Article 
We suggest that graduate students submit reports of their research to professional jour
nals for publication. The first task would be to select the appropriate periodical. There 
are specialized journals in reading, math, social studies, special education, and so on, 
and also more generalized journals such as the journal of Educational Research, the Amer
ican Educational Research journal, and the journal of Educational Psychology. Some jour
nals publish quantitative research, some qualitative; others accept both. A good first 
step is to look at your bibliography to determine which journal has published the 
greatest amount of work in your area of interest. 

Information concerning the procedure for submission of manuscripts is usually on 
the inside of a journal's front cover or can be found on its website. Journals request 
electronic submissions. Most journals specify the style manual to be used (e.g., the 
Publication Manual of the American Psychological Association, 6th Edition). If a manual is 
not specified, you can determine the preferred style, method of referencing, and so on 
from looking at the articles included in a recent issue of the journal. 

THINK ABOUT IT 14.2 I 
I 

Critique the titles of the following quantitative research articles taken from professional 
journals: 

1. "Persuasion as a Dynamic, Multidimensional Process: An Investigation of Individual and Intra
Individual Differences" 

2. "Are We Creating Separate and Unequal Tracks of Teachers? The Effects of State Policy, Local 
Conditions, and Teacher Characteristics on New Teacher Socialization" 

3. "Can Anything Good Come from Nazareth? Race, Class, and African American Schooling and 
Community in the Urban South and Midwest" 

4. "The Alchemy of the Mathematics Curriculum: Inscription and the Fabrication of the Child" 
5. "The Chilly Climate: Fact or Artifact?" 

Answers 
1. The title is too vague to convey clearly what the study is about. What individual and intra-indi

vidual differences are being investigated? 
2. The title is a little long; its first part seems overloaded and could be eliminated. It would be 

better to start with "The Effects of .... " 
3. The first part of the title seems irrelevant and could be eliminated without sacrificing clarity. 
4. The title is vague and a bit flowery. We may know that the study has to do with mathematics, 

but we do not know the variables being investigated. 
5. The title is entirely too brief. One would have no idea what the study is about or what popula

tion was involved. 
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A research article submitted to a journal follows the same general outline as a dis
sertation but must be much shorter. Brevity is essential if you hope to get the article 
accepted for publication. A thesis or dissertation functions to demonstrate a student's 
competence and requires a full setting forth of the research question, related literature, 
methodology, results, and reflective elaboration. The journal article, in contrast, re

quires mainly communication of the author's contribution to knowledge. For the sake 
of economy of journal space and readers' time, the article must be concise. 

The journal article consists of the same sections as a dissertation: abstract, introduc
tion, methods, results, discussion, references, and tables and figures (see Exhibit 14.2). 
The abstract ( 100-150 words) summarizes briefly the purpose, methods, participants, 
findings, and conclusions of the study. Do not exceed the word limit specified by the 
journal to which you submit your report. Although brief, the abstract is very important 
because it is the first thing most people see in an article, and they often decide based 
on the abstract whether to read the entire article. The other sections contain basically 
the same content as the sections in the dissertation, except that only essential material 
is included. The results section is probably of greatest interest to the reader and thus 
represents a greater proportion of the article than it would in a dissertation. You might 
finish with recommendations for further research. 

The main text is followed by a list of references actually cited in the journal article. 
You also provide any tables and figures on separate pages at the end of the article and 
indicate where they should be placed in the text. 

A brief cover letter should accompany the manuscript. The editor usually acknowl
edges receipt of the manuscript and distributes copies of it to the appropriate members 
of the editorial board for review. From this point, considerable time usually elapses be
fore the author is informed whether the article has been accepted ( 6 weeks is probably 
typical). After an article is accepted, it is usually many months ( 6-12 months) before 
it appears in print. When a manuscript is rejected by a journal, the rejection notice is 
usually accompanied by a statement of the reasons for rejection. 

A rejection by one journal does not necessarily mean that the article is unworthy of 
publication. A number of factors-such as competition for space, changes in editorial 
policy, or bias of reviewers-can influence the decision on publication. An article that 
has been rejected by one journal may be revised and submitted to another. It is wise to 
make use of the reviewers' comments in the revision. Many articles make the rounds of 
several journals before finding a home. It is not ethical, however, to submit an article to 
more than one journal at a time. 

The journal of Educational Psychology (Graham, 2015) provides a list of the compo
nents that are always evaluated in any article submitted for publication to that journal. 
Some of these are shown in Exhibit 14.3. The journal stated that satisfying these require
ments would increase the likelihood of receiving a favorable review. 

Exhibit 14.2 Common Components of a Journal Article 

1. Abstract 
2. Introduction 
3. Methods 
4. Results 
5. Discussion 
6. References 
7. Tables and figures 
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Exhibit 14.3 Evaluating an Article for Publication 

1. An adequate description of the participants and the setting in which the research occurred. 
2. Adequate evidence that measures are valid and reliable. Some measures like grades and GPAs are 

based on undefined and different procedures that vary by the classes students completed. 
3. Information on the intervention and evidence that it was done properly (as intended). 
4. Resolve any issues about statistical analysis before the paper is sent out for review. 
5. Report of effect sizes, means, standard deviations, and confidence intervals for the variables. 
6. A survey study must provide information on the sampling technique. Surveys based on convenience 

or unrepresentative sampling of respondents will not be published. 
7. A study that involves a replication must report new findings that expand our understanding of the 

phenomenon under investigation. Studies that are simply replications of a previously published 
investigation will not be published in The journal of Educational Psychology. 

Source: From Inaugural Editorial for the journal of Educational Psychology by S. Graham, 2015, journal of Educational Psychology, 1 07( 1 ), 1-2. 

14-5 The Professional Conference Paper 
Because of the great lapse of time between submitting a journal article and its appear
ance in print, many researchers like to present their research at a professional confer
ence before submitting it to a journal. It is often easier to get a paper accepted for a 
conference than it is to get it published in a journal. Your professor could give sugges
tions about upcoming conferences in your field. For example, the American Educa
tional Research Association and the National Council on Measurement in Education 
have a joint conference each spring in a major U.S. city. 

You will need to find out the requirements for submitting a presentation proposal. 
This information is usually included in the association's journal well in advance of the 
conference. You most likely will submit your proposal online. You will find that some 
organizations only accept online proposals. 

Papers presented ("read") at professional meetings are prepared in much the same 
manner as journal articles. They are not necessarily always reports of completed re
search but may be progress reports of ongoing projects. Although at some conferences 
papers are read, we believe it is much more effective to present the paper from notes 
rather than to read the content word for word. It is more interesting, and the audience 
generally reacts more positively to a paper that is presented by the author than to one 
that is read to them. If the audience has a copy of the paper in hand, they can read 
the paper silently more rapidly than the author can read it aloud; thus, there may be a 
gap in attention. It is common now for presenters to use PowerPoint presentations at 
conferences. 

A conference paper is less formal than a journal article and can usually be more 
precisely geared to its audience. The audience can generally be expected to be familiar 
with details of related research and methods of measurement. A conference paper is 
frequently organized as shown in Exhibit 14.4. 

The time allowed for presenting a paper is usually quite brief, frequently less than 30 
minutes. Therefore, the paper should focus on the most important aspects of the study. 

Many attendees will want the presented paper for later reference. Rather than taking 
hard copies of the paper to distribute, as was done in the past, presenters now simply 
provide a Web address where attendees can download the paper if they wish. 
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Exhibit 14.4 Common Components of a Conference Paper 

1. Title 
Abstract 2. 

3. Direct statement of the hypothesis 
4. 
5. 

Brief description of the procedures 
Findings, conclusions, and implications 

14-5a Poster Session Presentations 
Professional conventions often include poster sessions. Poster presenters are assigned a 
bulletin board (typically 4 X 8 feet) in a designated room and a designated time frame, 
typically 1 to 11/2 hours. The author mounts the presentation on the bulletin board 
and stands by it during the designated time. Those interested in the presentation will 
inspect it and may ask the presenter about it. Only a brief review of the study can fit 
onto the bulletin board, so only the abstract and highlights can be presented in this 
format. The presenter should have available the details needed to answer any questions 
that may be asked. Some people in the audience may want to read the complete report. 
In this case, presenters use laptop displays, distribute DVDs or CDs with their informa
tion, or provide cards with URLs to access. 

14-6 Checklist for Evaluating Quantitative Research Reports 
Use the checklist in Exhibit 14.5 to evaluate your quantitative research reports and 
the reports of others. It brings together many of the topics presented in this text. 
Refer to Mitchell and Jolley (2013) for a helpful checklist for the evaluation of re
search articles. 

Exhibit 14.5 Evaluating Quantitative Research Reports 

Title 
• Is the title brief but informative? 
• Does the title make clear the population of interest and the major variables? 
• Have vague, ambiguous, and emotion-laden terms been avoided? 

Statement of the Problem 
• Have the variables of interest been identified? 
• Has the theoretical foundation for the study been developed? 
• Is the problem clearly stated? 
• Is there a justification or rationale for the study? 

Related Literature 
• Is the related literature relevant and sufficient? 
• Are the connections between the present study and the previous research and 

theory made clear? 

Hypotheses 
• Are the hypotheses explicit? 
• Do the hypotheses follow logically from the statement of the problem? 
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Participants 
• Is the population of interest defined? 
• Is the method for selecting the sample explicit? 
• Does the sampling allow for generalization to the population of interest? 

Procedures 
• Are the procedures described well enough to allow replication of the study? 
• Do the procedures include appropriate operational definitions of the independent and dependent 

variables? 
• Do the procedures provide sufficient control for internal validity? 
• Do the procedures provide sufficient control for external validity? 

Instruments 
• Are the instruments adequately described? 
• Is information on the validity and reliability of the instruments provided? 
• Are the instruments appropriate operational definitions of the dependent variables? 

Analysis of the Data 
• Are the descriptive statistics used appropriate for summarizing the data? 
• Are the inferential statistics used appropriate for testing the hypotheses? 
• Are the statistics appropriate for the level of measurement of the data? 

Results 
• Are the results of all hypothesis tests presented? 
• Have effect sizes been reported? 
• Are the results clearly presented? 
• Are tables and figures used appropriately? 

Discussion 
• Is there a clear interpretation of the results? 
• Does the author present implications of the study results? 
• Are the implications presented based on the results of the study, not on what the author hoped or 

expected to be true? 
• Are appropriate applications discussed? 
• Do the applications follow logically from the results of the study? 
• Are the connections between the results and theory and existing literature shown? 
• Are there suggestions for future research? 

Conclusions 
• Are the conclusions clearly presented? 
• Do the conclusions follow logically from the results of the study? 
• Has the author avoided reaching conclusions that are not directly supported by the outcomes of the study? 

Summary 
• Is the summary clear, concise, and sufficiently complete? 

Professional Resource Download 

14-7 Style Manuals 
The following widely used manuals detail general form and style for theses and 
dissertations: 
Amato, C. J. (2009). The world's easiest guide to using the APA: A user-friendly manual for 

formatting research papers according to the American Psychological Association Style 
Guide (4th ed.). Corona, CA: Stargazer. 

American Psychological Association. ( 2009). Mastering APA style: Student workbook and 
training guide (6th ed.). Washington, DC: Author. 

American Psychological Association. (2010). Publication manual of the American 
Psychological Association (6th ed.). Washington, DC: Author. 
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I 

Modem Language Association. (2009). MLA handbook for writers of research papers (7th ed.). 
New York: Author. 

Slade, C., & Perrin, R. (2010). Form and style: Research papers, reports, theses (13th ed.). 
Belmont, CA: Wadsworth/Cengage Learning. 

Strunk, W., Jr., and White, E. B. (2008). The elements of style: Fiftieth anniversary edition. 
New York: Penguin. 

Turabian, K. L. ( 2013). A manual for writers of research papers, theses, and dissertations: 
Chicago Style for students and researchers (8th ed.). Chicago: University of Chicago Press. 

University of Chicago Press. (2010). The Chicago manual of style (16th ed.) Chicago: Author. 

RESEARCH IN THE PUBLIC EYE 

In September 2014, Jacoba Urist published an article in The Atlantic that discussed a famous re
search study known as the "Marshmallow Test." This test was conducted by Walter Mischel in 
the 1960s with a goal to better understand willpower, self-control, and delayed gratification in 
children, the results of which have also been extended to adults. Using the Marshmallow Test, 
the researchers identified a group of preschoolers as either "instant gratifiers" or "high delayers" 
and then correlated these with their SAT scores and body mass index (BMI) 30 years later. Mischel 
found that the high delayers fared better in life than the instant gratifiers. 

Urist noted that one of the critiques of Mischel's findings is that his data samples were too small 
and too homogenous to generalize the findings to a broader population. Another criticism of the 
findings is an inaccurate interpretation of the results (i.e., the test really measures trust in authority 
and not the intentional act of delayed gratification). According to Urist, Mischel argues that the 
test is not about trust in authority or about level of motivation for treats but about what influ
ences a child to reach his or her choice (i.e., an achievement situation). He notes that Mischel has 
repeated the test in demographic groups very different from the original group and has achieved 
similar findings. Mischel concludes that the ability to delay gratification is like a muscle and one 
can choose to improve this ability by regularly practicing it. 

• What is the importance of sampling (i.e., size, representativeness) in drawing generalized 
conclusions? 

• What other factors (variables) may have influenced whether or not the children in the 
study grew up to "fare better in life"? 

• What additional critiques might you make about the Marshmallow Test? 

Summary 
Researchers communicate the results of their investigations in written reports. They 
communicate what question was investigated, why and how it was investigated, and 
what was found. The research report may take the form of a thesis or dissertation, jour
nal article, or presentation at a professional meeting. 

The main text of a report of quantitative research includes introduction, methods, re
sults, discussion, and conclusions/summary. Following the text is a list of references that 
indicates all the sources cited in the report and only those sources. The researcher follows 
standard guidelines for writing each of these sections. Probably the most difficult section to 
write is the discussion because here the researcher must explain the findings. Interpreting 
the results of a study is a straightforward task i£ in the proposal, the researcher has laid a 
proper foundation for the research. The following cautions should be kept in mind: 

1. Interpretation should be strictly based on the data derived from the study. 

2. Internal and external validity problems and other limitations of the study should 
be considered. 

3. Conclusions must be presented as probability statements rather than as facts. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or dupl icated, in whole or in pmt. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial rev iew has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 14 INTERPRETING AND REPORTING RESULTS OF QUANTITATIVE RESEARCH 369 

Negative results deserve the same respect and interpretation as do positive results. 
A retained null hypothesis is interpreted as indication of insufficient evidence and no 
more. Unhypothesized results deserve attention as sources of future hypotheses. 

Formal procedures have been developed for preparing dissertations, journal articles, 
and papers. Researchers need to familiarize themselves with the style manual required at a 
university or a journal and follow it in the preparation of the final manuscript. The most 
widely used format for educational research reports is the APA's Publication Manual (2010). 

Key Concepts 

interpreting a retained null hypothesis 
interpreting expected results 

practical and statistical significance 
serendipitous discoveries 

unhypothesized relationships 

negative results style manual 

Exercises 

1. Indicate in which section of a journal article reporting 
quantitative research (introduction, methods, results, 
or discussion) the following statements would belong: 
a. "Participants were first-grade students in three 

schools located in the same rural district of a state 
in the Far West. Students were predominantly 
lower- to lower-middle-class Anglo Americans, 
with a few Hispanics." 

b. "The purpose of this research is to examine the 
effects of implementing two reading programs in 
comparable first-grade classes during one school 
year." 

c. "All first-graders were pretested on the Peabody 
Picture Vocabulary Test and the Woodcock Read
ing Mastery Test." 

d. "Students using program A tended to perform 
least well relative to program B students on 
Passage Comprehension, while surpassing them 
on Word Attack. One possible explanation lies in 
the students' previous experiences with the tasks 
required by the different reading comprehension 
testing formats." 

e. "Results of the ANOVA performed on the overall 
sample (n = 184) were significant, F (4, 176) = 
5.89, p < 0.001." 

f. "There is a need to continue this study over time, 
replicate it elsewhere, and experiment with com
binations of the two reading programs and other 
strategies." 

2. Indicate whether the format of the following state
ments written for a quantitative journal article is 
correct or incorrect. If incorrect, tell why and rewrite 
the statement using acceptable format. 
a. "I administered a pretest to both groups of 

subjects." 
b. "The means of the pretest and posttest for the two 

groups are summarized in the following table, 
and the interaction is shown in the graph below." 

c. "The experimental group will be shown a series 
of films designed to change attitudes toward 
smoking." 

d. "Recently, a study at Indiana State evaluated the 
Reading Recovery Program in comparison to 
three alternative programs in four Indiana school 
districts." 

e. "Groups of mothers were randomly assigned 
to one of four interview discussion groups 
( n = 5) held in a quiet setting within the school." 

3. What is the difference between results and 
conclusions? 

4. Explain the difference between statistical significance 
of the results and the significance of the study. 

5. What states of affairs can lead to a retained null 
hypothesis in a quantitative study? 

6. Decide whether each of the following titles is accept
able or unacceptable for quantitative research and 
give reasons for your choices: 
a. Grade-Point Average and Driver Education 
b. The Effects of Individualized Tutoring by Sixth

Grade Students Three Times a Week on Reading Per
formance of Below-Average Second-Grade Readers 

c. Children Should Be Taught through Discovery 
Learning! 

d. Relationship between Personality Characteristics 
and Attitudes toward Achievement of Good and 
Poor Readers 

7. What are the differences in format for research re
ported in dissertation form, in journal form, and in 
a paper to be read at a conference? 

8. Should one discuss research results that do not agree 
with one's hypothesis? 

9. For the following situations, indicate whether you 
would report your research in a journal article or in a 
paper at a professional meeting: 
a. You present a progress report of an incomplete 

but ongoing research project. 
b. Your goal is to communicate to the widest possi

ble audience in the field. 
c. You wish to avoid the time lag in communicating 

results. 
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370 PART TWO QUANTITATIVE RESEARCH 

10. A researcher reported the following: "Achievement 
test scores for 36 subjects working under tangible 
incentives were mean= 72.0 and standard devia
tion= 10.9 on test 1 and mean= 76.0 with an SD 
= 9.7 on test 2. Combined average= 74.0, SD = 
0.3. Scores for 34 subjects working under intangible 
incentives were mean = 68.0 with SD = 8.5 on test 
1 and mean = 70.0 with SD = 10.2 on test 2. Com
bined average for intangible incentive group = 69.0 
with SD = 9.3. II Show how the researcher could use 
a table to present these findings so that they could 
be more readily comprehended by readers. 

11. Select a journal to which you might want to submit an 
article and describe its requirements for submission. 

12. In the results chapter of a dissertation, the writer 
presents 
a. summary of data collected. 
b. statistical analyses. 
c. interpretation of findings. 
d. all of the above. 
e. both a and b. 

13. In a dissertation, the abstract follows the 
a. title page. 
b. appendix. 
c. summary/conclusions. 
d. references 

14. In which chapter of a dissertation would you point out 
any limitations of your research study's methodology? 
a. Introduction 
b. Procedures 

Answers 

1. a. Methods 
b. Introduction 
c. Methods 
d. Discussion 
e. Findings 
f. Discussion 

2. a. Incorrect; personal pronouns are not used in quan
titative research reports: "A pretest was adminis
tered to both groups of subjects. II 

b. Incorrect; tables and figures are always referred to 
by number: "The means of the pre- and posttests 
for the two groups are summarized in Table 1, and 
the interaction is shown in Figure 1. II 

c. Incorrect; use past tense when writing the methods sec
tion: 'The experimental group was shown a series of 
films designed to change attitudes toward smoking. II 

d. Incorrect; no name or date is given for the refer
ence to the research reported: "Smith and Green 
(1999) evaluated the Reading Recovery Program in 
comparison to three alternative programs in four 
Indiana school districts. II 

e. Correct 

c. Results 
d. Discussion 
e. Summary 

15. Considering the true state of affairs, indicate 
whether the researcher was correct or incorrect in 
the following interpretations of the data: 
a. The data analysis showed that the results were 

statistically significant (p < 0.01 ). The researcher 
rejected the null hypothesis and accepted the al
ternative. (In reality, there is a genuine difference 
between the groups.) 

b. The results were statistically significant (p < 
0.001 ). The researcher rejected the null hypothe
sis and accepted the alternative. (In reality, there 
is no difference.) 

c. The results were not statistically significant. The 
researcher retained the null hypothesis. (In real
ity, there is no difference between the groups.) 

d. The results were not statistically significant, and 
the researcher failed to reject the null hypothe
sis. (In reality, there is a difference between the 
groups.) 

16. Which of the following sections is proportionately 
longer in a journal article than in a dissertation? 
a. Introduction 
b. Methods 
c. Results 
d. Discussion 

3. A result is a direct observation. A conclusion is an 
inference based on results. 

4. Statistical significance means only that the results are 
not likely to be a function of chance; the significance 
of the study is determined by the importance of the 
findings in regard to theory testing or practical impli
cations. 

5. A retained null hypothesis could result from the null 
hypothesis actually being true in nature. It could also 
result from contamination by internal validity prob
lems that obscure treatment effects, from lack of statis
tical power of the design used in the study, or from an 
inability of the instruments to measure accurately the 
effects of treatment on the dependent variable. 

6. a. Unacceptable; no statement of relationship is given 
b. Unacceptable; too wordy 
c. Unacceptable; emotion-laden titles are not appro

priate for research articles 
d. Acceptable; meets criteria for title 

7. Dissertation form is the most formal and detailed in 
presentation; it follows the specifics of a particular 
style manual. The journal article is a more concise 
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presentation with a brief statement of the prob-
lem, related literature, and methodology; a greater 
proportion of the article is devoted to major results 
and a discussion of their significance. A paper that 
is to be read at a conference is the most informal; 
geared to its audience, it states the hypothesis, briefly 
describes the procedure, and emphasizes the most 
important findings. 

8. Yes. Results contrary to one's expectations are as 
legitimate as any other results and should be inter
preted as such. 

9. a. Paper at a professional meeting 
b. Journal article 
c. Paper at a professional meeting 

10. Answers will vary. The following is simply a 
suggestion. 

Test 

Incentive 1 2 Combined 

Tangible (n = 36) 
M 
SD 

Intangible ( n = 34) 

72.0 
10.9 

M 68.0 
SD 8.5 

References 

76.0 
9.7 

70.0 
10.2 

74.0 
10.3 

69.0 
9.3 

American Psychological Association. (2010). Publication manual 
of the American Psychological Association (6th ed.). 
Washington, DC: Author. 

Graham, S. (2015). Inaugural editorial for the Journal of 
Educational Psychology. Journal of Educational Psychology, 
107(1), 1-2. 

McMillan,]., & Schumacher, S. (2010). Research in education: 
Evidence-based inquiry. Boston: Pearson. 

Mitchell, M. L., & Jolley,]. M. (2013). Research design explained 
(8th ed.). Belmont, CA: WadsworthfCengage Learning. 

Nicol, A. A.M., & Pexrnan, P. M. (2010a). Presenting your find
ings: A practical guide for creating tables. Washington, DC: 
American Psychological Association. 

11. Answers will vary. 

12. e 
13. a 
14. d 
15. a. Correct decision (rejected a false null hypothesis) 

b. Type I error (rejected a true null hypothesis) 
c. Correct decision 
d. Type II error (retained a false null hypothesis) 

16. c 

Nicol, A. A.M., & Pexrnan, P.M. (2010b ). Displaying your find
ings: A practical guide for presenting figures, posters, and presen
tations. Washington, DC: American Psychological 
Association. 

Springer, S., Pugalee, D., & Algozzine, B. (2007). Improving 
mathematics skills of high school students. The Clearing 
House: A Journal of Educational Strategies, Issues and Ideas, 
81 ( 1 ), 3 7-44. 

Urist, J. (2014, September 24). What the Marshmallow Test 
really teaches about self-control. The Atlantic. Retrieved 
from https:/ fwww. theatlantic.comfhealth/ archive/2014/09 
/what-the-marshmallow-test-really-teaches-about-self 
-control/380673/ 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

15-1 Define qualitative research and identify the 
critical aspects of this methodology. 

15-2 Distinguish between quantitative and qualitative 
research approaches and research questions. 

15-3 Explain different approaches to selecting sites 
or participants for a qualitative study. 

372 

Defining and 
Designing 
Qualitative 
Research 

The research methods we 

choose say something about our 

views on what qualifies as valuable 

knowledge and our perspective on 

the nature of reality. 

Glesne and Peshkin (1992) 

he research methods described in earlier 

chapters primarily use numeric data to answer 

questions. Such procedures are classified as quan

titative research because they employ such quanti

tative measures as frequencies, means, correlations, 

and statistical tests. In contrast, qualitative research 

employs words, images and other nonnumeric data 

to answer questions. Qualitative researchers are in

terested in understanding human behavior and the 

reasons behind it. They are interested in the why and 

how, not just the what, where, and when . 
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CHAPTER 15 DEFINING AND DESIGNING QUALITATIVE RESEARCH 373 

Consequently, the two approaches (quantitative and qualitative) to research differ in the type of data 

collected and reported and in what the researcher believes warrants the claims that are made. One 

form of research is not superior to the other. They are designed to answer different questions, have dif

ferent assumptions, and have different ways of inquiring into realities. Qualitative research investigates 

the quality of relationships, activities, situations, and materials. It focuses on understanding the context 

and attempts to explain the intentionality of behaviors. Qualitative research is a generic term for a wide 

array of approaches to research including such things as ethnography, case study, narrative, phenom

enology, and more that themselves differ in key ways that are described in Chapter 16. This chapter 

focuses on defining qualitative research broadly and distinguishing it from quantitative approaches. 

15-1 Distinguishing Qualitative Research 
from Quantitative Research 

qualitative research A generic 
term for a variety of research 

approaches that generally 
gather nonnumeric data to 
study phenomena, without 
predetermined hypothesis. 

quantitative research 
Research that gathers numeric 

data through controlled 
procedures and analyses 
to answer predetermined 

questions or test hypotheses. 

Qualitative research is a generic term for an array of educational research approaches 
such as ethnography, naturalistic inquiry, narrative research, case studies, interpretive 
research, fieldwork, field studies, participant observation, and others. These approaches 
use different methodologies, but certain features are typical of qualitative research. These 
characteristics set qualitative research apart from the quantitative approach to educational 
research. Both qualitative and quantitative researchers approach their studies by stating 
a purpose, posing a problem or question, defining a research population, collecting and 
analyzing data, and presenting results. Both use theories and both are concerned with 
the rigor of their inquiry. They differ in their views about the nature of reality, their 
assumptions about the role of the researcher, and in their definition of knowledge. 

15-1 a Approach 
The quantitative approach to the study of social and behavioral phenomena holds that 
the aim and methods of the social sciences are, at least in principle, the same as the aim 
and methods of the natural or physical sciences. Quantitative research strives for testable 
and confirmable theories that explain phenomena by showing how they are derived from 
theoretical assumptions. It seeks scientific explanation that includes the discovery of laws 
governing not only the behavior of the physical world but also human behavior. 

Qualitative inquiry begins from a different assumption, namely that the subject 
matter of the social or human sciences differs fundamentally from the subject matter of 
the physical or natural sciences and therefore requires a different goal for inquiry and 
a different set of methods for investigation. Qualitative inquirers argue that human 
behavior is always bound to the context in which it occurs, that social reality cannot 
be reduced to variables in the same manner as physical reality, and that what is most 
important in the social disciplines is understanding and portraying the meaning that is 
constructed by the participants involved in particular social settings or events. 

Qualitative inquiry seeks to understand and interpret human and social behavior as 
it is lived by participants in a particular social setting. It is an intensely personal kind 
of research, one that freely acknowledges and admits the subjective perceptions and 
biases of both participants and researcher. Defenders of qualitative approaches argue 
that, in contrast, quantitative inquiry is principally concerned with the discovery of" so
cial facts" devoid of subjective perceptions of intentions and divorced from particular 
social and historical contexts. 
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15-1 b Explanation 
Quantitative approaches in the human sciences rely on a hypothetico-deductive model 
of explanation. Inquiry begins with a theory of the phenomenon to be investigated. 
From that theory, any number of hypotheses are deduced that, in turn, are tested using a 
predetermined procedure such as an experimental, ex post facto/causal comparative, or 
correlational design. The ultimate goal of researchers using this hypothetico-deductive 
model is to revise and support theories, or law-like statements, of social and behav
ioral phenomena based on the results of hypothesis testing. Theories are refined and 
extended (and sometimes abandoned) to account for the results of testing their impli
cations or instances (deductions). One goal of quantitative approaches is to generalize 
findings from a randomized sample to a larger population. 

Qualitative inquiry relies on a different model of explanation and argues for a dif
ferent goal of inquiry. In general, its practitioners hold that the search for generaliza
tions is misguided. Human behavior is always bound to a particular historical, social, 
temporal, and cultural context. Qualitative inquirers seek to interpret human actions, 
institutions, events, customs, and the like, and in so doing they construct a "reading," 
or portrayal, of what is being studied. The ultimate goal of this kind of inquiry is to 
portray the complex pattern of what is being studied in sufficient depth and detail so 
that someone who has not experienced it can understand it. When qualitative inquirers 
interpret or explain the meaning of events, actions, and so forth, they generally use one 
of the following types of interpretation: ( 1) construction of patterns through analysis 
and re-synthesis of constituent parts, ( 2) interpretation of the social meaning of events, 
or (3) analysis of relationships between events and external factors. These interpreta
tions may lead to the generation of theories, be guided by existing theories or concept 
maps, or seek to further explicate or expound upon a theory. 

15-1 c Methods 
Quantitative methods use empirical approaches, descriptive and experimental designs, 
and often statistical testing as compared to the more naturalistic, emergent, and field
based methods typical of qualitative research. The primary instrument used for data 
collection in qualitative research is the researcher, often collecting data through di
rect observation or interviews. Quantitative research typically relies on measurement 
tools such as scales, tests, observation checklists, and questionnaires. The selection of 
subjects for study also differs. The ideal selection in quantitative research is random 
sampling, which allows for control of variables that may influence findings. Qualitative 
studies typically use nonrandom or purposive selection techniques based on particular 
criteria. These purposive sampling techniques are described later in this text. 

15-1d Values 
Quantitative inquirers admit that the inquirer's values may play a role in deciding what 
topic or problem to investigate but maintain that the actual investigation should aim 
to be as value free as possible; that is, the inquirer must follow procedures specifically 
designed to isolate and remove subjective elements to the extent possible. The goal is 
to control or remove personal value from the inquiry situation so that what remains 
are just the "objective facts." For example, imagine an experimental study involving 
two different classes of third-graders in which one third-grade class is the experimental 
group and the other is the control group. Imagine further that observers are placed 
in each classroom to record interactions between teachers and students. Quantitative 
inquirers prefer that the observers be unaware of whether they are observing the experi
mental or the control group, that they be unaware of subject characteristics (their social 
class, IQ, previous academic achievement, etc.), and that they use highly structured 
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observational protocols that require only low-level inferences and as little interpre
tation as possible about what is happening in the interactions between teacher and 
students. These procedures are used in quantitative inquiry to ensure that the observers' 
values and beliefs will minimally influence or contaminate the observations that he or 
she makes. By following these procedures for making observations, the quantitative 
inquirer provides strong assurance that the inquiry is value free. 

In contrast, the qualitative approach suggests that inquiry is always value bound; 
it can never be considered value free, and inquirers must be explicit about the roles 
that values play in any given study. Qualitative inquirers argue that inquiry is value 
bound in the choice of a problem to investigate, in the choice of whether to adopt a 
quantitative or qualitative approach to the problem, in the choice of methods used to 
investigate that problem, in the choice of a way to interpret results or findings, and by 
the values inherent in the context where the study takes place. Qualitative inquirers be
lieve that it is impossible to develop a meaningful understanding of human experience 
without taking into account the interplay of the context and both the inquirers' and the 
participants' values and beliefs. They believe that rather than try to eliminate bias, it is 
important to identify and monitor biases and how they may affect data collection and 
interpretation. Furthermore, qualitative inquirers argue that human inquiry requires 
frequent, continuing, and meaningful interaction between inquirers and their respon
dents (subjects), and that inquiry must maximize rather than minimize this kind of 
contact. 

Corbin and Strauss (2008) make the argument that in contrast to the objectivity 
valued in quantitative research, sensitivity in qualitative research requires being tuned 
in to what is happening and being able to present the world as seen by the participants. 
Sensitivity may come naturally to some researchers, but it also can be developed with 
training. The researcher must understand that findings and interpretations are both the 
result of the data and the experiences, beliefs, and values the researcher brings to the 
task, and that his or her background and knowledge also contribute to the ability to see 
connections between concepts. 

Table 15.1 summarizes key differences between quantitative and qualitative inquiry. 
The contrasting approach in the table is not always as clear in the actual conduct of 
research but is designed to give the reader a simple base from which to compare the 
two approaches. 

THINK ABOUT IT 15.1 . 

Indicate whether each of the following statements is descriptive of qualitative (QL) or quan
titative ( QT) research. Which method 

1. relies more on the inductive approach? 
2. is more likely to use random sampling? 
3. relies more on the deductive approach? 
4. is more likely to use purposive sampling? 
5. is more likely to include a statistical report? 
6. is more likely to include extensive quotations? 
7. is more interested in generalizing? 
8. is more likely to include intense interactions between the researcher and the subject? 
9. is more likely to allow the researcher to modify, delete, or add interview questions during the 

interview? 
10. is more likely to investigate a topic about which little is known? 

Answers 
1. QL; 2. QT; 3. QT; 4. QL; 5. QT; 6. QL; 7. QT; 8. QL; 9. QL; 10. QL 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or dupl icated, in whole or in pmt. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial rev iew has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



376 PART THREE QUALITATIVE RESEARCH 

Table 15.1 Comparison of Quantitative Inquiry and Qualitative Inquiry 

Quantitative Inquiry 

Philosophical Roots 

Positivism, logical empiricism 

Purpose/Goal 

To generalize findings 

To predict behavior 

To provide causal explanations 

To describe numerically 

To confirm, test or validate a theory 

Approach 

Uses theory to ground the study 

Uses manipulation and control of variables 

Deductive then inductive 

Seeks to analyze discrete components 

Looks for the norm 

Reduces data to numbers 

Reports written in precise abstract language 

Process 

Focused process 

Variables are known 

Established guidelines 

Static designs 

Context free 

Objective 

Assumptions 

There is an objective reality 

The world is stable 

Variables can be identified and measured 

Is rooted in logical empiricism 

Role of Researcher 

Detached and impartial 

Objective portrayal 

Inquiry should be as value free as possible 

Form of Reasoning 

Deductive analysis 

From general case (theory) to specific situations 

Methods 

Focused on quantity (how much, how many) 

Experimental, empirical, statistical focus 

Predetermined, structured methods, precise 

Random sampling is the ideal 

Large, representative samples ideal 

Uses inanimate instruments (scales, tests, questionnaires, 
observation checklists, etc.) 

Qualitative Inquiry 

Phenomenology, symbolic interaction 

To contextualize findings 

To explore and interpret behavior 

To understand perspectives 

To richly describe and explain 

To build theory 

May create theory grounded in the findings 

Portrays the natural context 

Inductive then deductive 

Searches for larger patterns 

Looks for complexity 

Relies on words and only minor use of numbers 

Reports written in holistic language 

Holistic processes 

Variables are unknown 

Flexible guidelines 

Emergent designs 

Context bound 

Subjective 

Reality is socially constructed 

The world is not stable 

Complex variables are difficult to measure 

Is rooted in symbolic interactionism 

Personally involved 

Empathic understanding 

Inquiry is always value bound 

Inductive analysis 

From specific situation to general case 

Focused on quality (nature, essence) 

Fieldwork, ethnographic, naturalistic focus 

Flexible, evolving, emergent methods 

Typically uses purposive sampling 

Small, theoretical samples 

Researcher as the primary instrument (observations, inter
views, document analysis) 

(continued) 
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Table 15.1 Comparison of Quantitative Inquiry and Qualitative Inquiry (continued) 

Quantitative Inquiry 

Reporting 

Numeric data 

Statistics 

Graphs and charts 

Formal and scientific style 

Qualitative Inquiry 

Narrative description 

Words, quotes 

Visuals, artifacts 

Personal voice, literary style 

Source: From Becoming Qualitative Researchers: lntro (1st ed.), by C. Glesne and A. Peshkin, © 1992, Upper Saddle, NJ: Pearson Education, Inc. 
Adapted by permission. 

15-2 Major Characteristics of Qualitative Research 

positivism A philosophy of 
research characterized by 

objective inquiry based on 
measurable variables, believ

ing that science should be 
primarily concerned with the 

explanation and the prediction 
of observable events. It under

lies quantitative research. 

concern for context and 
meaning The assumption 

that human behavior is 
context bound-that human 

experience takes its meaning 
from, and therefore is 

inseparable from, social, 
historical, political, and 

cultural influences. 

context stripping Isolating 
human behavior from its 

context. 

human as instrument The 
investigator as the means of 
data gathering in qualitative 

. . 
rnqurry. 

Although qualitative inquirers work in many different ways, their studies have certain 
characteristics in common that set this approach apart from quantitative research. 
Some of the more important aspects of qualitative research are discussed next. 

15-2a Concern for Context and Meaning 
Qualitative inquiry shows concern for context and meaning. It assumes that human be
havior is context bound-that human experience takes its meaning from, and therefore 
is inseparable from, social, historical, political, and cultural influences. Thus, inquiry 
is always bounded by a particular context or setting. Qualitative researchers focus on 
how people make sense of or interpret their experience. Qualitative inquiry aims to 
understand intention. There is no attempt to predict what will happen in the future but 
rather to understand a unique and particular context. Proponents of qualitative inquiry 
argue that the quantitative approach to the study of human experience seeks to isolate 
human behavior from its context; it engages in context stripping. 

15-2b Naturally Occurring Settings 
Qualitative research most often studies behavior as it occurs naturally in a classroom, 
an entire school, a playground, or in an organization or community. Qualitative 
inquiry takes place in the field, in settings as they are found. The setting is not contrived 
specifically for research, and there is no attempt to manipulate behavior. The researcher 
acknowledges that where the research is conducted-its setting-influences the findings. 
While the researchers historically traveled to the individual, the group, the setting, or 
the institution to observe behavior or interview individuals or groups, virtual presence is 
possible with newer technologies, and the use of these technologies is expanding. In ad
dition, qualitative inquiry places no prior constraints on what is to be studied. It does not 
identify, define, investigate, or test the relationship between independent and dependent 
variables in a particular setting; rather, it studies human experience holistically, taking 
into account a broad range of factors and influences in a given situation. 

15-2c Human as Instrument 
One distinguishing characteristic of qualitative research is the method used to collect and 
analyze data. In qualitative studies, the human investigator is the primary instrument 
for gathering and analyzing data. Lincoln and Guba (1985) introduced the concept of 
human as instrument to emphasize the unique role that qualitative researchers play in 
their inquiry. Because qualitative research studies human experiences and situations, 
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emergent design A design 
typical of qualitative research 

in which an initial problem 
or sampling strategy is 

changed or refined as data are 
collected and analyzed. 

inductive data analysis Pro
ceeding from data to theory or 

interpretation. 

researchers need an instrument flexible enough to capture the complexity of the hu
man experience, an instrument capable of adapting and responding to the environ
ment. It is believed that only a human instrument is capable of this task. He or she 
talks with people in the setting, observes their activities, reads their documents and 
written records, examines their artifacts, and records this information in field notes 
and journals or using technology. Qualitative inquiry relies on fieldwork methods (in
terviewing, observation, and document and artifact analysis) as the principal means of 
collecting data, avoiding the use of tests, checklists, mechanical instruments, and highly 
structured observational protocols. 

15-2d Descriptive Data 
The qualitative inquirer deals with data that are in the form of words or pictures or other 
visuals and artifacts rather than numbers and statistics. Data in the form of quotes from 
documents, field notes, and interviews or excerpts from videotapes, audiotapes, visuals, 
online materials, or electronic communications are used to present the findings of the 
study. The data collected are the participant experiences and perspectives; the quali
tative researcher attempts to arrive at a rich description of the people, objects, events, 
places, conversations, and so on. Occasionally, some numeric data may be collected. 
Managing the large volume of descriptive data generated from interviews, observations, 
the collection of documents, and the review of other materials both electronic and 
other forms is an important consideration in qualitative studies. Qualitative investi
gators also typically keep a personal or reflexive log or journal in which they record 
accounts of their thoughts, feelings, assumptions, motives, and rationale for decisions 
made. This is one way that the qualitative inquirer addresses the issue of the inquiry 
being value bound. 

15-2e Emergent Design 
In quantitative studies, researchers carefully design all aspects of a study before they 
actually collect any data; they specify variables, measures for those variables, statistics 
to be used to analyze data, and so forth. In contrast, while qualitative inquirers broadly 
specify aspects of a design before beginning a study, the design continues to emerge as 
the study unfolds-hence the term emergent design. They adjust their methods and 
way of proceeding (design) to the subject matter at hand. This is necessary because the 
qualitative inquirer is never quite sure just what will be learned in a particular setting: 
that will depend on the nature and types of interactions between the inquirer, the 
people, and the setting. Those interactions are not fully predictable, and, furthermore, 
important features in need of investigation cannot always be known until they are 
actually witnessed by the investigator. 

15-2f Inductive Analysis 
In most qualitative studies, data collection and data analysis take place simultaneously. 
In other words, the inquirer does not wait until all the data are "in" before beginning 
to interpret them. From the outset of the first interview or observation, the qualitative 
inquirer is reflecting on the meaning of what he or she has heard and seen, developing 
hunches (working hypotheses) about what it means, and seeking to confirm or discon
firm those hunches in subsequent interviews or observations. It is a process of inductive 

data analysis; it proceeds from data to theory or interpretation. As the inquirer reduces 
and reconstructs the data through the processes of coding and categorization, he or she 
aims to interpret the phenomena being observed. 

Maxwell (2012) discusses researcher goals for which he believes qualitative stud
ies are especially suited: understanding meaning for the participants, understanding 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 15 DEFINING AND DESIGNING QUALITATIVE RESEARCH 379 

THINK ABOUT IT 15.2 
I 

For each research question listed below, indicate whether you would choose a qualitative 
(QL) or quantitative (QT) research approach. (Note: In some cases, the question could 
be answered using more than one approach. Select the one you believe would be most 
appropriate.) 

1. How do the social relations of adolescents who use illicit drugs differ from those who do 
not use them? 

2. How do school attendance and grades earned in school differ between adolescents who 
graduate and those who drop out of school? 

3. To what extent does family income predict whether a student will choose to attend a 
commuter or residential campus? 

4. How do English Language Learners (ELLs) experience their first year in an urban high 
school? 

5. Do students who have high scores on reading tests also have high scores on writing tests? 
6. How do middle school students of differing ability levels approach interacting with 

technology? 
7. What are the characteristics of mathematics lessons in Japanese and U.S. middle school 

textbooks? 
8. How do U.S. middle school students compare to middle school students in other industri

alized countries in performance on standardized mathematics examinations? 
9. Do students in mathematics classes using project-based methods differ in their performance 

from those not exposed to project-based methods? 
10. What are the problem-solving behaviors exhibited by students involved in project-based team 

assignments? 
11. What are the personal and educational interactions in a group of teachers developing liter

acy lessons tied to the Common Core standards? 
12. How do school board members in unionized and nonunionized districts approach decision 

making related to teacher evaluations? 

Answers 

1. QL; 2. QT; 3. QT; 4. QL; 5. QT; 6. QL; 7. QL; 8. QT; 9. QT; 10. QL; 11. QL; 12. QL 

a particular context, identifying unanticipated phenomena and influences through 
which new theories may be generated, understanding process, and developing 
causal explanations (though he recognizes the dispute inherent when consider
ing the more traditionalist research views). He contends that the qualitative focus 
on understanding process rather than regularities is aligned with current science 
philosophies. 

15-2g Advantages and Disadvantages of Quantitative 
and Qualitative Research 

No research approach is perfect. There are advantages and disadvantages to both 
quantitative and qualitative research. There are a number of advantages of qualita
tive research. Such research provides for in-depth examination of issues, contexts, 
and problems using detailed and rich data. Qualitative research is not limited to 
rigidly defined variables and provides more freedom for a study to unfold more nat
urally. This flexibility is useful in examining complex questions not possible using 
quantitative approaches and in exploring new areas of research and developing new 
theories. 
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15-3 Designing Qualitative Research 

research problem The 
problem chosen for investiga

tion. It is the first step in the 
research study. 

focus of inquiry In qualita
tive research, the initial topic 

(problem) that a researcher 
pursues. It may be presented 

in the form of a question 
or a statement. 

The research design is the researcher's plan for how to proceed to gain an understanding 
of some group or some phenomenon in its context. Individuals, families, and a variety 
of groups, organizations, industries, and the like, as well as materials and artifacts created 
by these, can be examined using qualitative research. The qualitative researcher begins 
from a conceptual framework-a "system of concepts, assumptions, expectations, beliefs, 
and theories" (Maxwell, 2012) that informs the design. The design begins with a general 
statement of a research problem or topic. This initial topic that a qualitative researcher 
chooses for investigation is referred to as the focus of inquiry. To develop the focus of 
inquiry, the beginning researcher needs to think about some topic in which he or she has 
an interest and wants to investigate. The research question may come from the investiga
tor's knowledge, observations and experiences with particular topics, settings, or groups 
or from the review of the literature. Qualitative problems examine the context of events, 
real-world settings, subjects' perspectives, unfolding and uncontrolled events, reasons for 
the events, and phenomena needing exploration and explanation. 

Topics that are often investigated through qualitative methods include those that 
defy quantification, those that are best understood within a setting, those that involve 
studies of group activities over time, those that involve the study of roles and behaviors, 
those that involve studying an organization in its entirety, those about which little is 
known, and those that involve closed cultures. Types of questions asked in qualitative 
studies include the following: 

What is happening? 

What does something mean? 

How are events organized or related? 

What are the perspectives of the participants? 

How do participants interact? 

What are the relationships among structure, events, and participants? 

Answering qualitative questions can help to illuminate everyday life, provide 
specific details to help understand a particular setting, examine interpretations of 
local meanings, and illuminate differences across settings. For example, qualitative 
researchers may ask the following questions: 

How do special education teachers cope with job stress? 

How do rural public universities react to the growth of online for-profit colleges? 

How do chronically ill children deal with pain? 

What are the interactions with and understandings of schools among indigenous 
communities? 

What is the mentoring relationship like for a beginning teacher? 

What is the first-year college experience like for students who have been home 
schooled? 

How do students interact in virtual worlds? 

How do media representations of teachers impact how teachers see themselves? 

15-3a Choosing a Problem 
The following are practical suggestions for choosing a qualitative research problem. 
Choose a problem that is (1) interesting to you, (2) will contribute to the literature or 
to solving some educational problem, (3) reasonable in size and complexity, and, if 
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particularizing questions 
Questions asking about 

a specific context. 

generic questions Asking 
samples about broader 

population. More typically 
used in qualitative research. 

process questions Questions 
asking about how things 

happen. 

variance questions Questions 
that ask to what extent or 

about differences. 

instrumentalist 
questions Questions 

formulated in terms of 
observable, measurable data. 

realist questions Questions 
asked about unobserved 

phenomena that are treated 
as real. 

sampling The process used 
to select a suitable sample 

to study from a larger 
population. 
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possible, ( 4) one in which you are not directly involved. It is more difficult, though not 
impossible, to assume the role of researcher in contexts in which you are directly involved. 
Studying your own context increases the possibility of biases influencing data collection 
and interpretation of findings that may weaken the trustworthiness of the study. 

A review of the relevant literature at this step will help familiarize you with theory 
in the area and with previous research designs and findings related to the problem. It 
will be most useful if you find related research that is qualitative. Although quantitative 
studies may provide background information on the topic, beginning qualitative re
searchers especially need to see how the qualitative paradigm has been used in research 
on relevant topics. 

Framing the research question is crucial because the question-what you really want to 
understand-determines the design. Maxwell ( 2012) describes types of research questions 
posed in qualitative research. Particularizing questions ask about a specific context
what is happening in this particular school-and are less concerned about generalizing 
than about developing rich descriptions and interpretations. Case studies typically use 
particularizing questions, justifying the case selection in terms of goals and existing theory. 
Generic questions about a broad population are typically used in quantitative research 
with samples selected as representative in an attempt to generalize. Generic questions 
can be used in qualitative research, such as with multisite studies, but used with caution. 
Process questions examine how things happen-the process by which a phenomenon 
takes place. Questions asking about meaning, influences, and context are process oriented. 
Variance questions, which ask to what extent or about differences, are best answered by 
quantitative studies rather than by qualitative studies. Instrumentalist questions, formu
lated in terms of observable measurable data, are the norm in quantitative studies. Realist 

questions treat unobserved phenomena (feelings, beliefs, intentions, etc.) as real and are 
common in qualitative studies. The difference (although perhaps subtle) between these 
might be seen in a study involving interviews in which the research question posed is 
"When a student is the victim of gang violence, how does that influence the behaviors and 
feelings of classmates?" (a realist question) or "What effects do students self-report when 
a classmate is a victim of gang violence?" (an instrumentalist approach). 

Qualitative researchers do not begin a study with no questions; they begin with 
a base of experience, theoretical knowledge, and certain goals that drive provisional 
questions that may evolve with time. If the initial research questions are too diffuse, the 
researcher may have difficulty in the design phase or in connecting to research goals. 
If the research questions are too focused, it may create "tunnel vision." If unexamined 
assumptions are imposed through the research question, it may impose later inter
pretations that do not fit reality. An example is asking the question "Why do students 
prefer face-to-face classes to online classes?" which assumes that they do indeed prefer 
one over the other. The research question must be answerable through the type of study 
the researcher has chosen to conduct. 

After deciding on the problem and questions, and determining that qualitative 
methodology is indeed appropriate, you need to make decisions about the particular 
qualitative approach, the main data collection tools, the setting for the study, the par
ticipants, the size of sample, and the behaviors to study. A qualitative design, however, 
is flexible and may be changed as the researcher gets into the setting. We discuss dif
ferent qualitative approaches in the next chapter, followed by a chapter that explores 
the main data collection tools used in qualitative research. Here we discuss sampling 
in qualitative studies. 

15-3b Sampling 
Sampling, or selection of participants or sites, is as important in qualitative research as 
it is in quantitative research. Qualitative researchers cannot observe everything about 
the group or site that might be relevant to the research problem. They may try to obtain 
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purposive samples Subjects 
chosen using nonprobability 

techniques because the 
researcher deems them 

representative of the 
population or because the 

researcher believes they can 
provide relevant information. 

data saturation In qualitative 
research, the point at which 

no new information is 
forthcoming from additional 

participants or settings. 

comprehensive sampling A 
form of qualitative sampling 

in which every unit of interest 
is included. 

critical case sampling Select
ing a single unit that provides 

a crucial test of a theory or a 
program. 

maximum variation 
sampling Including units that 
will maximize differences on 

specific characteristics. 

a sample of observations believed to be representative of everything they could observe, 
but typically it is not a random sample. 

Qualitative researchers select purposive samples believed to be sufficient to provide 
maximum insight and understanding about that which they are studying. They use 
their experience and knowledge to select a sample of participants that they believe can 
provide the relevant information about the topic or setting. In a classic work, Guba and 
Lincoln (1981) wrote, "Sampling is almost never representative or random but purpo
sive, intended to exploit competing views and fresh perspectives as fully as possible" 
(p. 276). There is increasing recognition that when the number of participants is small, 
even though selected to be representative, the process may not reflect the substantial 
diversity that occurs in a setting or group, leading to concerns about whether the result
ing data are valid. 

The qualitative researcher should first decide what in the situation is essential to a 
study of the problem. Let us say a qualitative study focuses on bullying in a school. 
In this case, the researcher decides what personnel to interview (principals, assistant 
principals, teachers, coaches, or students) and what settings (classroom, hallways, play
ground, or cafeteria) to observe. The researcher must develop a plan to sample person
nel and settings that in his or her judgment will provide an accurate picture of actions, 
perceptions, and attitudes in the school relative to bullying. 

Because of the depth and extent of the information sought in qualitative studies, 
purposive samples are typically small. However, there is no general rule about the num
ber of participants to include in a qualitative study. Of course, practical considerations 
such as time, money, and availability of participants or settings influence the size of 
the sample. However, the primary criterion of sample size is redundancy of information. 
Sampling should be terminated when no new information is forthcoming from new 
units. A unit is an individual participant, group, organization, event, setting, document, 
or artifact selected as part of the qualitative study. This point where no new information 
is emerging is referred to as data saturation. 

Several variations on purposive sampling are used in qualitative research, as de
scribed in Miles and Huberman (1994) and in Marshall and Rossman (2010). These 
strategies can be combined, or mixed within studies as well, to meet multiple needs or 
to provide triangulation. 

1. Comprehensive sampling. In comprehensive sampling, every unit is included in 
the sample. For example, a study of English-language learners in an elementary 
school would include all such students in the school. Comprehensive sampling is 
used when the number of total units is small. 

2. Critical case sampling. Critical case sampling involves the selection of a single unit 
that provides a crucial test of a theory or program. An example is selecting a sin
gle school that has decided to adopt a specific anti-bullying program in order to 
change the culture of the school and conducting observations during a year-long 
implementation to determine the program's impact on student behaviors and in
teractions. Examination of critical cases can enhance the ability to generalize or 
apply findings to other cases. 

3. Maximum variation sampling. In maximum variation sampling, units are included 
that maximize differences on specified characteristics. For example, a study of U.S. 
teacher induction programs might include schools that differ in location, teacher 
characteristics, union involvement, and other factors. This type of sampling reveals 
differences but may also identify commonalities across the units. To examine per
ceptions of university students about learning using competency-based online in
structional modules, you might want to include students at all levels of university 
classifications and across programs. 
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extreme sampling Selecting 
an atypical or unusual unit for 

qualitative study. Also called 
deviant sampling or unique 

case sampling. 

typical case sampling 
Selecting units that are 

considered typical in terms of 
the phenomenon of interest. 

negative case sampling 
Selecting units that are 

examples of exceptions to 
expectations. Can be used to 

control researcher bias. 

discrepant case sampling The 
selection of something to 

study that is different from the 
norm or what would usually 

be expected. 

homogeneous sampling 
Selecting subsets of units 

for qualitative study because 
they are similar in the 

phenomenon of interest. 

snowball sampling A sampling 
procedure used in qualitative 

researdl that occurs when the 
initially selected subjects suggest 
the names of others who would 

be appropriate for the sample, 
the latter suggest others, and so 

on. Also called chain sampling or 
network sampling. 

intensity sampling Selecting 
units for qualitative study 

because they exhibit different 
levels of a phenomenon of 

interest. 

stratified purposeful sampling 
A form of stratified sampling 

that ensures that all 
subgroups are represented. 

random purposeful sampling 
Randomly selecting a sample 

from a previously selected 
larger group. 

theoretical sampling 
A qualitative sampling 
strategy that involves 

continuing to select new cases 
as the research unfolds, based 

on any emerging theories 
developed from the data. 
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4. Extreme sampling, deviant sampling, or unique case sampling. Extreme case 
sampling selects units that are atypical, special, or unusual. They stand out in 
some way. For example, you might choose to study the only high-poverty, rural 
elementary school in a school district that has achieved exemplary reading and 
mathematics test scores. Such a study might identify practices, teaching methods, 
and student characteristics that may be relevant to superior performance in such 
schools. Or one might study why only one child growing up with 10 siblings in 
a remote rural area decided to leave the local community and explore the world. 

5. Typical case sampling. Typical case sampling selects units that are considered typ
ical of the phenomenon to be studied. In a study of an elementary school, you 
would select a school considered typical rather than a very high-achieving school 
or a very low-achieving school. This approach highlights what is normal or average. 

6. Negative case sampling or discrepant case sampling. This method of sampling se
lects units that are exceptions to expectations. The researcher would intentionally 
look for examples that appear not to confirm the theory being developed or are the 
opposite of expectations. This strategy is also called confirming and disconfirming 
sampling. For example, when one participant's views are different from those of all 
other participants, you might search for another case whose views are different to 
try and explain the discrepancy. 

7. Homogeneous sampling. Homogeneous sampling selects a subgroup that is con
sidered homogeneous in attitudes, experiences, and so on. For example, you might 
choose only a sample of special education teachers from a population of teachers. 
Or you may choose university students to interview who are all community college 
transfers. This approach also may be used with focus group interviewing. 

B. Snowball sampling, chain sampling, or network sampling. Snowball, chain, or 
network sampling occurs when the initially selected subjects suggest the names of 
others who would be appropriate for the sample. These next subjects might then 
suggest others, and so on. For example, a researcher might ask an outstanding 
physics teacher to name another physics educator whom he or she considers 
exemplary. 

9. Intensity sampling. Intensity sampling involves selecting participants who exhibit 
different levels of the phenomenon of interest to the researcher. The researcher 
would select several cases at each of several levels of variation of the phenomenon. 
For example, the researcher may select some high-achieving, average-achieving, 
and low-achieving students, or in a study of bullying may select students who have 
different levels of aggressive tendencies. 

10. Stratified purposeful sampling. Stratified purposeful sampling attempts to ensure 
that subgroups are represented so that comparisons can be facilitated. For exam
ple, in a study of teaching practices, experienced and inexperienced teachers would 
be proportionally included for observation. 

11. Random purposeful sampling. When the potential purposeful sample is too large (e.g., 
when resources are limited), the credibility of the study can be enhanced by randomly 
selecting participants or sites from the larger group; for example, randomly selecting 10 

of the 115 research universities to examine the faculty culture of research universities. 

12. Theoretical sampling. In theoretical (or theory-based) sampling, the researcher be
gins by selecting a person or site that exemplifies the theoretical construct and 
continues to select new cases that reflect the developing theory to include as the 
research unfolds and the theory emerges. A researcher might study children who 
have a history of abuse and have authority issues at school to develop a theory of 
the relationship between the two. 
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criterion sampling A form 
of sampling in which the 

researcher sets a criterion and 
includes all cases that meet 

the criterion. 

opportunistic sampling A 
type of sampling used in 

qualitative research that takes 
advantage of all new leads or 

opportunities. 

convenience sampling 
Choosing a sample based on 
availability, time, location, or 

ease of access. 

13. Criterion sampling. In this type of sampling, the researcher sets the criterion 
and includes all cases that meet that criterion. For example, if you wanted 
to examine practices of new teachers in an urban school district, you could 
interview or observe all teachers who were in their first year of teaching. Are
searcher interested in ways highly anxious children experience first grade might 
include only those who scored above a certain level on a standardized measure 
of anxiety. 

14. Opportunistic sampling. Opportunistic sampling takes advantage of new leads 
or unexpected opportunities. For example, you are interested in why local early 
childhood providers make choices to become nationally certified. By virtue of your 
service on the state board of a professional group representing early childhood 
interests in the state, you have access to a list of certified state early childhood 
providers, though none are known by you. 

15. Convenience sampling. Convenience sampling is choosing a sample based on 
availability, time, location, or ease of access. Convenience sampling is not rec
ommended because it may produce evidence that is not credible. Studies of 
your children, your students, or your workplace are examples of convenience 
sampling. 

r 

RESEARCH IN THE PUBLIC EYE I 

In January 2016, Elizabeth Martin and Susan Peterson published an article in The Washing
ton Post that discussed a project aimed at bringing more rigor and transparency to scientific 
research. The project was called Data Access and Research Transparency (DART), and its pur
pose was to establish guidelines and requirements for researchers to help ensure that data 
cited in publications are freely available via a central repository. The establishment of the 
data repository is in response to publicized ethical breaches in research as well as the well
publicized "failure to replicate" problem. DART is another step to bring about a more ethical 
approach to designing research, especially qualitative research, which often relies on inter
viewing humans. 

However, because of ethical research requirements (e.g., confidentiality and anonymity), Martin 
and Peterson contend that researchers doing this type of human research are unable to release the 
names of the research participants, making it impossible for other researchers to exactly reproduce 
the interviews and therefore impossible to replicate the research. The authors note that this could 
deter qualitative researchers from publishing their research. Martin and Peterson further explain 
that this highlights one of the fundamental differences between quantitative data and qualitative 
data. The article also discusses the findings of a survey of international relations researchers that 
found that those researchers are less likely to share their qualitative data than their quantitative 
data, which further highlights the potential difficulty in applying the same transparency standards 
to all types of research. 

• What are some of the differences between qualitative and quantitative data, and how do 
these differences impact the idea of transparency in research? 

• If you were asked to make recommendations on increasing transparency in qualitative 
research findings, what would you recommend? 

• How would you handle the tradeoff between transparency and confidentiality? 
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Qualitative studies are a distinctive type of research in education and the social 
sciences that can produce vivid, richly detailed accounts of human experience. 
These studies are based on a fundamentally different approach to the study of social 
reality from that which underlies the standard quantitative approach to the study of 
education. One chooses a qualitative design because it is the appropriate method for 
investigating the problem. Qualitative inquiries demand a set of skills that are not 
readily learned by examining textbook accounts of methods. Becoming proficient in 
this approach to inquiry requires fieldwork experience in negotiating access to a site, 
developing a researcher role, establishing and maintaining trust with participants 
in the study, conducting and recording interviews and observations, managing data, 
and performing data analysis. Qualitative research requires a great deal of time and 
effort. Technology presents new possibilities for gathering qualitative data but also 
introduces challenges. 

comprehensive sampling 
concern for context and meaning 
context stripping 

generic questions 
homogeneous sampling 
human as instrument 
inductive data analysis 
instrumentalist questions 
intensity sampling 

purposive samples 
qualitative research 
quantitative research 
random purposeful sampling 
realist questions convenience sampling 

criterion sampling research problem 
critical case sampling 
data saturation 
deviant sampling 
discrepant case sampling 
emergent design 
extreme sampling 

maximum variation sampling 
negative case sampling 
network sampling 
opportunistic sampling 
particularizing questions 
positivism 

sampling 
snowball sampling 
stratified purposeful sampling 
theoretical sampling 
typical case sampling 
unique case sampling 
variance questions focus of inquiry process questions 

Exercises 

1. List four characteristics of qualitative research that 
distinguish it from quantitative research. 

2. How does the role of the researcher differ in 
qualitative and quantitative research? 

3. Explain the use of theory in qualitative and 
quantitative studies. 

4. How are participants selected for a qualitative study? 
5. Compare the role of the hypothesis in qualitative and 

quantitative research. 
6. What is the main difference between the interpreta

tion of qualitative data and quantitative data? 

7. Determine whether each of the following questions 
would best be answered using quantitative or 
qualitative research methods: 
a. What goes on in an elementary school classroom 

during an average week, and how do observed 

practices relate to the teacher's espoused teaching 
beliefs? 

b. What is the relationship between education level 
and volume of reading done in various content 
areas? 

c. How does team teaching influence classroom 
interactions? 

d. How can a principal develop good teacher 
men to ring skills? 

e. What is the impact of AIDS on the U.S. economy? 
f. What is the emotional impact of AIDS on at-risk 

health care workers? 
g. Are the descriptions of people in the social studies 

textbooks multiculturally inclusive? 
h. What is the relationship between years of teaching 

experience and job satisfaction? 
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386 PART THREE QUALITATIVE RESEARCH 

Answers 

1. a. The nature of the data used; qualitative research 
uses nonnumeric data. 

b. Qualitative research design evolves as research gets 
under way; no a priori hypotheses are used. 

c. Type of data analysis used. 
d. Human instrument; the researcher is a participant 

in the study. 
2. In quantitative studies, the researcher is expected to 

be detached and impartial and provide an objective 
portrayal. In qualitative studies, the researcher is 
often personally involved, and it is understood that 
subjectivity may influence the research. 

3. Quantitative research is conducted to test theory, 
whereas qualitative research is more likely to be fo
cused on developing theory. 

4. Qualitative research uses purposive samples; subjects 
are selected because they can provide relevant infor
mation about the topic and setting being investigated. 
A number of different strategies are used to get the 
sample of participants. 

5. Qualitative researchers do not typically formulate 
hypotheses before the research and then proceed to 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

16-1 
16-2 

16-3 

16-4 

16-5 

16-6 

16-7 

16-8 

16-9 

16-10 

Identify the six major genres of qualitative research. 
Describe the differences between arts-based 
research and arts-informed research. 
Explain the types of questions asked in basic 
interpretive research. 
Give an example of a bounded system 
appropriate for a case study. 
Define qualitative content or document 
analysis and give an example of its use in 
educational research. 
Define ernie and etic perspectives and explain 
their role in ethnographic research. 
Understand the differences in Glaserian and Straus
sian approaches to grounded theory research. 
Distinguish between primary and secondary 
sources in historical research. 
Discuss the ethical principles important in 
indigenous research. 
Describe the steps in narrative research and 
the concept of re-storying. 
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What is the use of a book, thought 

Alice, without pictures 
• or conversation. 

Lewis Carroll 

n Chapter 15, we discussed how qualitative re

search differs from quantitative research. In this 

chapter, we focus on some frequently used types of 

qualitative research and touch briefly on other types. 

~ 16-11 Explain the concept of bracketing in 
phenomenological research. 

Denzin and Lincoln (2008) in the introduction to 

thei r book, Strategies of Qualitative Inquiry, pres

ent a description of the qualitative researcher 

as a bricoleur, a maker of quilts. They describe 

many kind s of bricoleurs who use different tech

niques, methods, tools, and interpretive ap

proaches to understand quite different and quite 
-c: 

"' ~ 
>

.D 

~ 16-12 Identify emerging types of qualitative research and 
how they are similar to and differ from the longer
standing approaches to qualitative research. 

complex phenomena. 

The bricoleur produces 
bricoleur A maker of quilts. 

.D 

"' B 
0 

~ 
a bricolage, wh ich can 

bricolage A puzzle t hat con
nects the parts to the whole. 

387 
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388 PART THREE QUALITATIVE RESEARCH 

be thought of as a quilt or montage or a puzzle that connects parts to make a whole. In this chapter, 

we present different approaches to qualitative research. As the field grows, new approaches continue 

to emerge as the bricoleurs refine their craft. 

16-1 Qualitative Taxonomies 
Different authors have produced various taxonomies for qualitative research. Creswell 
and Poth ( 201 7) describe five approaches (narrative research, phenomenology, 
grounded theory, ethnography, and case study). Denzin and Lincoln, in The Sage Hand
book of Qualitative Research (2005), discuss a variety of approaches, including case study, 
ethnography, critical ethnography, performance ethnography, grounded theory, testi
monio, life history, narrative inquiry, participatory action research, clinical research, 
interpretive study, arts-based inquiry, autoethnography, and phenomenology. Marshall 
and Rossman (2015) provide a helpful history of the different typologies used to or
ganize qualitative research approaches and consolidate them into six major genres: 
( 1) ethnographic approaches that focus on culture and society and examine group 
actions and interactions; ( 2) phenomenological and narrative approaches that focus 
on individual lived experiences and expressions of self; (3) sociolinguistic approaches 
that focus on communicative behavior such as talk and text; ( 4) grounded theory 
approaches with a focus on generating theories that explain interactions or settings; 
( 5) case studies that focus on interactions in a specific context over time with a defined 
unit of analysis; and (6) arts-informed approaches, a recently growing area, wherein 
arts processes are integrated into the development, data collection, analysis, or report
ing phases of the research; and multimodal inquiry, which challenges the idea of neu
trality and argues that all research is interpretive and involves issues of power that had 
silenced marginalized groups. We would add to this list indigenous inquiry, which is 
place based and attends to worldviews and cultural values. 

We have elected to focus on 10 qualitative approaches to research. (We have opted to 
dedicate an entire chapter to action research as a separate topic.) Table 16.1 provides, in 
alphabetic order, a brief review of the 10 types of qualitative research discussed in this 
chapter. It is important to remember that although the qualitative research approaches 
described here differ in context and participants, they overlap in many aspects. They 
all share the general characteristics described in Chapter 15. Also, remember that there 
is an increasing variety of approaches to qualitative study, and students are encour
aged to review more detailed texts for more thorough discussion of these and other 
qualitative approaches. 

Table 16.1 Characteristics of Qualitative Research Types 
Type of Qualitative Research Key Characteristics 

Arts-based research 

"How can an experience be 
explored and presented through 
the arts?" 

Basic qualitative/interpretive 
research 

"How are events, processes, 
and activities perceived by 
participants?" 

• Has roots in art-therapy, psychology, and arts 

• Uses arts methods in data collections, analysis, interpretation and presenting findings 

• Seeks to enhance understanding through alternative representations and to make 
research accessible to wider audiences 

• Has its roots in the social sciences 

• Describes and interprets a phenomenon or process 

• Seeks to understand participants' point of view 

• Identifies recurrent patterns or themes 

• Can be based on a variety of disciplinary lenses 

• May use a variety of data-collection techniques 
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Table 16.1 Characteristics of Qualitative Research Types (continued) 

Type of Qualitative Research Key Characteristics 

Case study research 

"What are the characteris
tics of this particular entity, 
phenomenon, person, 
or setting?" 

Content analysis 

"What meaning is reflected in 
these materials?" 

Ethnographic research 

"What are the cultural patterns 
and perspectives of this group 
in its natural setting?" 

Grounded theory research 

"How is an inductively derived 
theory about a phenomenon 
grounded in the data in a 
particular setting?" 

Historical research 

"How can historical events and 
reports be interpreted?" 

Indigenous research 

"What are the views from an 
indigenous perspective?" 

Narrative research 

"What is the story and its 
meaning as told through this 
person's experience?" 

Phenomenological research 

"What is the experience of an 
activity or a concept from the 
perspective of these particular 
participants?" 

• Has multidisciplinary roots (business, law, medicine) 

• Focuses on a single unit 

• Produces an in-depth description 

• Is anchored in real life 

• Uses multiple data-collection techniques 

• Provides a rich holistic description of context, issue 

• Time spent examining the "unit" is important 

• Has its roots in communication studies 

• Uses analysis of written or visual materials 

• Describes the characteristics of the materials 

• Can be quantitative and qualitative 

• Has its roots in anthropology 

• Studies the naturally occurring behavior of a group 

• Focuses on culture and societal behavior 

• Describes beliefs, values, and attitudes of a group 

• Observation is the primary data-collection tool 

• Immersion in the site is important 

• Provides a holistic description of context and cultural themes 

• Has its roots in sociology 

• Its goal is to inductively build a theory about a practice or phenomenon 

• Is "grounded" in the real world 

• Is a cyclical process of building a tentative theory and testing it against the data 

• Interviews and observation are the primary data-collection tools 

• Typically involves observations and interviews with multiple participants or settings 

• Uses a coding process that ends in description and presentation of theory and propositions 

• Has its roots in the study of history 

• Focuses on the past 

• Written documents and artifacts are the primary data sources 

• Seeks to authenticate sources and determine their consistency with other artifacts 
and documents 

• Has its roots in indigenous knowledge 

• Focuses on understanding from a cultural perspective 

• Uses data-collection methods that are culturally appropriate 

• Emphasizes shared knowledge and non-Western ways of knowing 

• Has its roots in various humanities disciplines 

• Focuses on stories about their lives told by individuals 

• Stories may be spoken or written 

• Emphasizes sequence and chronology 

• Emphasizes the collaborative re-storying process 

• Seeks to understand the lived experience of an individual or small group 

• Has its roots in philosophy 

• Is concerned with the essence of a phenomenon 

• Interprets the meaning of the participants' experience 

• Includes investigator's firsthand experiences 

• Interview is the primary data-collection tool 

• Typically interviews multiple subjects 

• Attempts to determine the meaning of statements 

• Provides a rich description of invariant structures (common characteristics or essences) 
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390 PART THREE QUALITATIVE RESEARCH 

16-2 Arts-Based Research 
arts-based research The use 

of various art forms to present 
findings from research. 

Arts-based research has recently emerged as a research method in education. Whereas 
some consider arts-based research within the qualitative research family (Smithbell, 
2010), others disagree and consider it its own paradigm (Rolling, 2010). Emerging from 
the work of art therapists in psychology as a way of expressing ideas not conveyable in 
words (McNiff, 2008), arts-based research began to be explored in other fields, includ
ing education. Early arts-based education research tended to focus on literary forms 
such as novels; however, it has expanded to include visual and performance art, and 
new technologies continue to expand the possibilities. 

Some have used the terms arts-based research, and arts-informed research interchange
ably (Ewing & Hughes, 2008), whereas others differentiate these terms. Rolling (2010) 
distinguishes arts-based research as immersed in the arts practice and arts-informed 
research as using arts as either a data source or as a presentation form. The former is 
based in the arts and the latter is influenced by the arts (Eaves, 2014). 

McNiff (2008) offers a definition for arts-based research as" ... systematic use of the 
artistic process, the actual making of artistic expressions in all of the different forms of 
the arts, as a primary way of understanding and examining experience by both research
ers and the people that they involve in their studies" (p. 29). Arts-based research uses 
expressive and aesthetic forms to promote empathy and engage the audience, aiming to 
expand the audience's access to the findings. According to Ewing and Hughes (2008), 
although there is no single accepted definition of arts-based or arts-based inquiry, the 
following elements are included: use of expressive and contextualized language as ap
propriate, promotion of empathy or engagement with the audience, the presence of an 
aesthetic form at one or more stages of the research (data collection, analysis, repre
sentation), integrity in the relationship between the research issue and its form, explo
ration of multiple perspectives, and reflexivity of the researcher. 

We view arts-based research as an extension of qualitative research using repre
sentational forms such as narratives, novels, poems, collages, paintings, films, music, 
performance scripts, theater performances, dances, photoblogs, video diaries, docu
mentaries, songs, and more to report the findings of research. It is claimed that such 
representations are more effective than words in conveying the emotional aspects of 
social life or in bringing to life experiences associated with differences or diversity. Arts
based research may use artistic processes or forms in data collection, analysis, interpre
tation, or reporting phases of the research. Rather than numbers or words, arts-based 
researchers use stories, images, sounds, scenes, and other sensory approaches to present 
the research data. But just as other forms of research, arts-based research is planned and 
systematic in its approach. 

Leavy, in her 2009 work, describes various approaches to arts-based research and 
explains how it differs from other quantitative and qualitative methods. Leavy dis
cusses several arts-based methods such as fiction-based approaches, poetry, perfor
mance research including ethnodrama and ethnotheater, musical portraiture, dance 
narratives, and visual arts as well as technology-based visual arts. Leavy's book in
cludes excellent examples of various forms of presentation to help the reader see how 
data can be presented in these ways. More examples can be found in Cahnmann
Taylor and Siegesmund's (2007) text. A more recent example of arts-based research in 
education is a study conducted by Natalie LeBlanc (2014) to investigate school clo
sures. She spent four years conducting fieldwork, photographing the interiors of closed 
schools and interviewing those who had experienced the school closure, including 
students, principals, teachers, and board and community members. She produced a 
photographic archive and then conducted an exhibition where the photographs were 
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portraiture A form of qualitat
ive research whose goal is to 

paint a vivid story that reflects 
the perspectives of both 

the researcher and 
the participants. 

CHAPTER 16 TYPES OF QUALITATIVE RESEARCH 391 

projected onto the exterior of a closed school and invited those who had experienced 
the closure to be part of an immersive experience in which participants shared their 
reactions to the work. 

Portraiture has been also described as a form of qualitative research that seeks to 
join science and art in an attempt to describe complex human experiences within an 
organizational culture. The "portrait," shaped by the dialogue between the researcher 
(portraitist) and the subject, attempts to reveal the "essence" of the subject and tell the 
"central story." As Lawrence-Lightfoot and Davis (1997) explain: 

Portraiture is a method framed by the traditions and values of the phenomenological 
paradigm, sharing many of the techniques, standards, and goals of ethnography. But it 
pushes against the constraints of those traditions and practices in its explicit effort to 
combine empirical and aesthetic description, in its focus on the convergence of narrative 
and analysis, in its goal of speaking to broader audiences beyond the academy .... (p. 13) 

The goal of portraiture is a vivid portrayal that reflects meaning from the per-
spectives of both the participants and the researcher. Data can be collected using in
depth interviews and observations over a period of time, which typically results in a 
personal relationship between the researcher and participants. We suggest you read 
Lawrence-Lightfoot and Davis' 2002 edition for more information on portraiture. 

For more details on arts-based research, examine Barone and Eisner (2011 ), 

Cahnmann-Taylor and Siegesmund (2007), Knowles and Cole (2008), or Leavy (2015). 

16-3 Basic Qualitative Research 
basic qualitative research A 
form of qualitative research 
that provides a descriptive 
account targeted to under

standing a phenomenon using 
data that may be collected in 
a variety of ways. Also called 

basic interpretative study. 

descriptive accounts 
A narrative or presentation 

that describes something 
or someone based on obser

vation or experience. 

Basic qualitative research, also called basic interpretative research, provides rich 
descriptive accounts targeted to understanding a phenomenon, a process, or a partic
ular point of view from the perspective of those involved. The central purpose of these 
studies is to understand the world of another. The underlying question the researcher 
asks is "How are events, processes, and activities perceived by participants?" With roots 
in the social sciences, these basic studies may use a variety of techniques for collecting 
data with analysis focused on identifying recurrent themes or patterns. 

Basic interpretive studies are somewhat simplistic compared to other qualitative ap
proaches. They are not restricted to a particular phenomenon as in case studies. They do 
not seek to explain sociocultural aspects as in ethnography. They do not seek to enter 
the subject's conceptual world to explain the "essence" as in phenomenology. They do 
not seek to define theory as in grounded theory research. They do not convey life sto
ries through narrative analysis, delve into history, or focus on analyzing content. They 
do not incorporate the arts nor indigenous perspectives. These studies are, as the name 
implies, basic. They describe and attempt to interpret perceptions of others. 

They are the most common qualitative studies, used in a variety of disciplines in
cluding education. They may use a variety of data-collection techniques, including 
interviews and observations as well as document reviews, and they may draw from 
diverse theoretical orientations. Data analysis typically involves categorization and de
velopment of patterns or themes, interpreted by the researcher through his or her own 
disciplinary lens. Often, these studies may be shorter in duration than some of the 
other qualitative forms with the researcher not as fully involved in the context. 

Many beginning qualitative researchers conduct basic interpretive studies. Such 
questions as "How did teachers feel about the new curriculum?" or "What instructional 
strategies do students think are engaging and why?" or "How do college students per
ceive an online competency-based course?" might be answered in a basic qualitative 
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study using interviewing or focus group techniques. For example, a researcher might 
interview students at various high school grade levels about their experiences in 
the classroom to try and understand their perceptions on instructional techniques. 
By searching for themes and patterns in the data, the researcher could attempt to 
answer the question about which strategies appear to engage the students. Or the 
researcher could videotape or conduct in-person observations of high school class
rooms to answer this question. 

Basic studies use the two most common analysis techniques in qualitative re
search: coding and looking for recurring themes. Other qualitative approaches are 
rooted in specific traditions that influence the questions asked, the data-collec
tion process, the analysis approach, and how data are interpreted. Maxwell (2013), 
Merriam and Tisdell (2015), and Stake (2010) are good resources on qualitative 
research design. More detail is provided about some of these specific approaches to 
qualitative research in the rest of this chapter. 

16-4 Case Studies 
case study A qualitative 
examination of a single 

individual, group, event, or 
institution. 

unit A single occurrence, 
group, or individual that the 

researcher is interested in 
examining in a case study. 

bounded system The unit in 
a case study defined within 

specific boundaries or within 
a specific context. 

Emerging from approaches in business, law, and medicine, a case study focuses on 
a single unit to produce an in-depth description that is rich and holistic. The un
derlying question is "What are the characteristics of this particular entity, phenom
enon, person, or setting?" Case studies typically include multiple sources of data 
collected over time. 

As indicated, case studies provide an in-depth description of a single unit. The 
"unit" can be an individual, a group, a site, a class, a policy, a program, a process, 
an institution, or a community. It is a single occurrence of something that the re
searcher is interested in examining. The unit of analysis determines whether the 
study is a case study or a different form of qualitative research. Case studies can 
answer descriptive questions (what happened) or attempt to explain why some
thing happened by looking at a process. They are particularistic (focused on a par
ticular phenomenon, a situation, or an event), descriptive (providing as an end 
result a thick rich description), and heuristic (focused on providing new insights). 
The researcher believes that something can be learned in this specific case. 

A specific unit may be selected because it is unique or typical or for a variety 
of other reasons. The unit is defined within specific boundaries, referred to as a 
"bounded system." To be bounded, the phenomenon must be identifiable within a 
specific context; if it is not, case study may not be the best approach. In some ways, 
case study is not so much about how the phenomenon is studied, but rather about 
the choice of what to study. The end result of the research also is called a case study. 

In comparing a case study with single-subject experiments (see Chapter 10), 
both may study a single individual. However, single-subject experiments focus on a 
single behavior or a very limited number of behaviors, whereas case studies attempt 
to describe the subject's entire range of behaviors and the relationship of these be
haviors to the subject's history and environment. In a case study, the investigator 
attempts to examine an individual or unit in depth. The emphasis is on under
standing why the individual does what he or she does and how behavior changes 
as the individual responds to the environment. This requires detailed study for a 
considerable period of time; that is, it is a longitudinal approach. The investigator 
gathers data about the subject's present state, past experiences, and environment 
and how these factors relate to one another. 

The greatest advantage of a case study is the possibility of depth; it seeks to un
derstand the whole case in the totality of the environment. Not only the present 
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intrinsic case study A case 
study conducted to under

stand a particular case. 

instrumental case study A 
case selected because it can 

help provide insight into 
some other issue under 

investigation. 

collective case study A study 
using several cases selected 

to further understand and in
vestigate a phenomenon. Also 

called multiple case study. 

foreshadowed problems 
Problems that emerge from 

the general area of a particular 
concern or topic. 

holistic analysis Examination 
of the entire case, the whole, 
rather than individual parts. 

embedded analysis Selection 
of particular aspects of a case 
study to examine rather than 

looking at the whole. 

ernie perspective The per
spective of individuals who 

are part of a case study. 

etic perspective The 
interpretations made by 

the researcher. 
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actions of an individual but also his or her past, environment, emotions, and thoughts 
can be probed. The researcher tries to determine why an individual behaves as he or she 
does and not merely to record behavior. Case studies often provide an opportunity for 
an investigator to develop insight into basic aspects of human behavior. The intensive 
probing characteristic of this technique may lead to the discovery of previously unsus
pected relationships. 

However, case studies need not be limited to the study of individuals. Case stud
ies are made of communities, institutions, and groups of individuals. A classic case 
study of a community was Lynd and Lynd's Middletown (1929), which described life in 
Muncie, Indiana, a typical average-size Midwestern city. This first study was followed 
by Middletown in Transition in 1937. Another classic was Hollingshead's Elmtown's Youth 
(1949), which studied the life of adolescents in a small Illinois community. Other case 
studies have focused on communities ranging from the isolated mountain villages of 
Appalachia to life among ethnic and minority groups in inner sections of large cities. 
A community case study by Matthew Corrigan (2007) examined race, religion, and 
economic change in the Republican South by focusing on one southern city. 

Institutions such as schools, churches, colleges, fraternal organizations, and 
businesses have been the focus of case studies. Case studies have been made of groups 
of individuals such as gays, drug addicts, delinquents, street gangs, migratory work
ers, CEOs, medical students, teachers, and many others. Members of religious groups 
such as the Amish, the Shakers, and various other denominations have been studied. 
In her dissertation, Suzan Reiko Kobashigawa (2005) studied native Hawaiian literacy 
through a case study of three generations of one native Hawaiian family. 

Three types of case studies have been described. The intrinsic case study is conducted 
to understand a particular case that may be unusual or unique. It does not necessarily 
represent other cases or a broader trait or problem for investigation. The case in and of 
itself is of interest to the researcher. In an instrumental case study, the researcher selects 
the case because it represents some other issue under investigation and the researcher 
believes that this particular case can help provide insights into that issue. The case 
is illustrative of something under investigation. The collective case study or multiple 
case study uses several cases selected to further understand and investigate a phenom
enon, population, or general condition. The researcher believes that the phenomenon 
is not idiosyncratic to a single unit and that studying multiple units can provide better 
illumination. 

Case studies are anchored in real life and can provide rich detailed accounts of phe
nomena. The case study permits an in-depth examination of factors that explain the 
present status and that may influence change over time. Case studies may employ mul
tiple methods of data collection and do not rely on a single technique. Testing, surveys, 
interviewing, observation, review of documents and artifacts, and other methods may 
be used. The distinction is that whatever techniques are used, all are focused on a sin
gle phenomenon or entity (the case) and attempt to collect information that can help 
understand or interpret the focus of the study. 

The case study researcher starts with a particular concern or topic, and from that gen
eral area emerge foreshadowed problems. A purposeful choice is made of the bounded 
system to be studied, and then data are collected from multiple sources and analyzed. 
Two kinds of analysis appropriate for case studies have been described: holistic analysis 

of the entire case and embedded analysis, which focuses on specific aspects of the case. 
Multiple case studies require analysis across sites. 

Researchers conducting case studies provide a detailed report that may build on 
narratives, vignettes, tables, charts, figures, visual displays, text, and more. Typically, 
the report is written to provide both an emic perspective (the II insider" perspective of 
the individuals who are part of the case) as well as an etic perspective (the II outsider" 
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-

THINK ABOUT IT 16.1 

Read a case study (reported either in a journal article or in a book). Describe in your own words 
the bounded case and explain whether it was an intrinsic, an instrumental, or a collective case. 

interpretations of the researcher). Assertions are made about the interpretations or 
meanings of the case. 

A dissertation study by McKenzie (2008) provides an example of a case study. The 
researcher wanted to understand what made certain student support services programs 
successful in motivating students to persist. To understand the characteristics of suc
cessful programs, he selected one program that had a higher rate of persistence among 
students who had participated compared to other programs. Through document anal
ysis, on-site observations, and interviews with both graduates and staff members, the 
researcher found four key factors he referred to as FIRE: ( 1) financial support, focused 
on providing students with financial advice and assistance; (2) integration, focused on 
guiding students into the academic and social aspects of the institution; (3) relation
ships, focused on developing bonds between students and advisors/faculty and students 
and peers; and ( 4) enlightenment, defined as providing students with opportunities to 
see a broader world and to better understand themselves. These were suggested as com
ponents for other programs to consider in designing support services in this instrumen
tal approach to a case study. 

The case study has its weaknesses. Although it can have depth, it inevitably lacks 
breadth. The dynamics of one individual or one social unit may bear little relationship 
to the dynamics of others. Some argue, however, that what we learn in a particular case 
can be transferred to similar situations with the reader, rather than the researcher, de
termining what might apply to his or her context. The opportunities for insights in a 
case study are also opportunities for subjectivity or even prejudice. The preconceptions 
of an investigator can determine which behaviors are observed and which are ignored 
as well as the way in which the observations are interpreted. 

The novice researcher should develop a deeper understanding of case study research 
before attempting to conduct one. Hamilton and Corbett-Whittier (2012), Hancock 
and Algozzine (2011 ), Merriam (2009), Stake (1995, 2005), and Yin (2013) all discuss 
the use of case study as a research approach. 

16-5 Content Analysis 

content analysis A research 
method applied to written or 

visual materials to analyze 
characteristics of the material. 

With roots in communication studies, content analysis focuses on the characteristics of 
materials and asks "What meaning is reflected in these?" Content analysis is a research 
method applied to written or visual materials for the purpose of identifying specified 
characteristics of the material or meaning inferred from the material. The materials 
analyzed can be textbooks, newspapers, web pages, social network sites, twitter feeds, 
blogs, virtual worlds, speeches, television programs, advertisements, musical composi
tions, or any of a host of other types of documentation. 

Content analysis has been described as both a qualitative approach and a quan
titative one, although Krippendorf ( 2012) argues that the distinction is meaningless 
because all reading of texts is qualitative, even if you convert it to numbers and count 
it. In the quantitative approach to content analysis, the research is approached deduc
tively, decomposing the text and assigning numeric values often using predetermined 
coding schemes. Qualitative content analysis takes an inductive approach, summariz
ing and categorizing text to arrive at meaning and is more flexible and not limited 
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emergent design A design 
typical of qualitative research 
in which an initial problem or 
sampling strategy is changed 
or refined as data are collec

ted and analyzed. 
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by frequency counts. In addition, whereas quantitative content analysis is focused 
on manifest meaning, qualitative content analysis is focused on latent and context
dependent meaning (Schreier, 2012). Quantitative content analysis emerged primarily 
from mass communications; qualitative content analysis emerged primarily from 
anthropology, sociology, and psychology (Zhang & Wildemuth, 2005). 

Content analysis is widely used in education. The following are some of the pur
poses of content analysis in educational research: 

1. To identify bias, prejudice, or propaganda in textbooks. For example, a researcher might 
analyze high school history texts in a particular school district to determine how 
often women are mentioned, how much discussion is given in each mention, or 
how women are portrayed. 

2. To discover the relative importance of, or interest in, certain topics. For example, you 
might examine Twitter feeds to assess college student interest in current issues. 

3. To describe prevailing practices. For example, you could identify how universities use 
social media to recruit students. 

As noted earlier, content analyses may be done in an emergent design framework, or 
they may be done in a quantitative research framework with variables that are specified 
a priori and numbers that are generated to enable the researcher to draw conclusions 
about these specified variables. An emergent design framework approaches content 
analysis in a less linear fashion, and analysis may evolve depending on what is learned. 

For one example of content analysis, Allen, Allen, and Sigler (1993) investigated 
gender role stereotyping in children's books that had won the Caldecott Medal award. 
The purpose of the analysis was to determine if these books presented stereotypical or 
gender-dependent role behaviors to children through the characters in their text and 
pictures. They compared books from 1938 to 1940 and from 1986 to 1988 on 11 cat
egories in which gender role stereotyping could occur, including the characters in text 
and pictures, the occupation of the main characters, whether the characters were active 
or passive, indoor or outdoor, in traditional or nontraditional roles, and so on. They 
found a weak trend toward equal representation in 7 of the 11 categories, although 
males still comprised the majority of the characters in each category. Males were char
acterized as active, outdoors, nontraditional, and in diverse occupations more often 
than were females in both time periods. The researchers concluded that gender role 
stereotyping had decreased, but it remained prevalent in each category of investigation. 
Imagine that the researchers had found some unexpected categories during their early 
analysis. The emergent design would allow for adaptation of the analysis to incorporate 
the new findings. 

The preceding study illustrates the basic steps involved in a content analysis: 

1. Specifying the phenomenon to be investigated (gender role stereotyping). 

2. Selecting the media from which the observations are to be made (the Caldecott Medal 
books for specified time periods). 

3. Formulating coding categories so that the verbal or symbolic content can be counted 
(the categories in which gender role stereotyping could occur). 

4. Deciding on the sampling plan to be used in order to obtain a representative sample of 
the documents (the sample consisting of all the Caldecott winners for two 2-year 
periods). 

5. Training the coders so that they can consistently apply the coding scheme that has 
been developed and thus contribute to the reliability of the content analysis. Some 
coding is less straightforward and requires inferences about whether a minority 
group, for example, is being portrayed positively or negatively. Several coders 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



396 PART THREE QUALITATIVE RESEARCH 

should be able to code the documents using the scheme and obtain consistent re
sults. If interrater reliability is satisfactory, you can proceed to the next step. If it is 
less than satisfactory, the coders may be useful in revising the category definitions 
to make them clearer and more complete. 

6. Analyzing the data, which may involve frequencies and percentages in the various 
categories, or more descriptive accounts. 

Schreier (2012) identifies steps specifically for qualitative content analysis. As in the 
previous example, beginning steps are deciding on the research problem and selecting 
the material to be studied. The steps then diverge with Schreier focusing on building 
a qualitative coding frame that includes at least one main category (aspects of the ma
terial about which the researcher wants to learn more) and mutually exclusive subcate
gories that are iteratively developed. Once the coding frame is developed, the next step 
is segmentation (using criteria to divide a subset of the material into units that can be 
meaningfully interpreted) followed by trial coding as part of a pilot phase where the 
coding frame is applied to the segmented units during two rounds of coding either by 
two coders or using a code-recode strategy. Once the pilot phase is complete, the coding 
frame is evaluated and modified and then used for the main analysis in which all the 
material is evaluated. Mayring ( 2000) visualized this process (Figure 16.1). 

An example of qualitative content analysis is a study done by Azari and Vaughn 
(2014) examining the presidential communications of Barack Obama. Tremayne 
( 2007) edited a volume that presents results of content analysis of blogs, including a 
longitudinal analysis ofblogs over a period of time. Doctoral studentAkshay Java's dis
sertation (2008) studied how social media changed the way people share information 
and communicate by examining "user generated content" including blogs, Twitter, and 
YouTube. Java described the use of the BlogVox opinion retrieval system, an indexing 
and content analysis engine that, when given a query term, retrieves and ranks blog 
posts that express sentiment (positive or negative) toward the query term. As technology 

Research question, Object ~ 

Determination of category definition (criterion for 
selection) and levels of abstraction for inductive ~ 

categories 

" 

Step-by-step formulation of inductive categories 
out of the material, regarding category definition 
and level of abstraction 
Subsumption of old categories or formulating 
new categories 

" 
Revision of categories after 1 0-50% 

" Formative check of 
of the material 

, 
reliability 

Final working through the texts 
Summative check 
of reliability 

" 
Interpretation of results, ev. quantitative steps - of analysis (e.g., frequencies) 

Figure 16.1 Coding Process for Content Analysis 
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THINK ABOUT IT 16.2 

As a way to examine changing language, find three Twitter feeds written in the past year and 
examine how these "tweets" communicate given Twitter's character limitations. 

unobtrusiveness A research 
setting characterized by the 

fact that the actions observed 
are not influenced by the 

presence of the researcher. 

changes and online communication becomes more prevalent, opportunities arise for 
content analysis to play a role in understanding changing communication patterns. 

Content analysis can be laborious and time consuming. Fortunately, computers can 
now carry out content analysis quickly and accurately. Most universities have image 
scanners that read printed pages and transfer the text to electronic files. Then a com
puter program searches the scanned text to find words or phrases that meet specified 
criteria. You can obtain a listing of specified words, for example, and the frequency with 
which they appear in the printed documents. 

An advantage of content analysis is its unobtrusiveness. The presence of the observer 
does not influence what is being observed. You do not need to enlist the cooperation of 
subjects or get permission to do the study. Another advantage of content analyses is that 
they are easily replicated and, compared to other forms of research, are very practical to 
complete. Disadvantages include the difficulty of assessing validity and the limitations 
of subjective opinion in coding. In addition, you are limited to content that is recorded, 
and not everything is recorded. Readers interested in content analysis should read Krip
pendorf ( 2012) and Schreier ( 2012). 

16-6 Ethnographic Studies 

ethnography A form of 
qualitative research that aims 

for a holistic picture of a 
cultural group; it uses in-depth 

interviewing and prolonged 
participant observation. 

cultural portraits Incorporat
ing the views of both parti

cipants and researchers in an 
ethnographic study. 

extended observation Long
term observation carried out 

during an ethnographic study 
by a researcher immersed 

in the lives of the group 
being studied. 

informants The term used 
in ethnographical studies in 

preference to participants. 

"What are the cultural patterns and perspectives of this group in its natural setting?" is 
the underlying question addressed in ethnography. With its roots in anthropology and 
an emphasis on culture, group behavior is examined focusing on beliefs, attitudes, and 
values. Typically, observation is the primary data-collection tool, although interviews 
are also used. 

Ethnography is the in-depth study of naturally occurring behavior within a culture or 
entire social group. It seeks to understand the relationship between culture and behav
ior, with culture referring to the shared beliefs, values, concepts, practices, and attitudes 
of a specific group of people. It examines what people do and interprets why they do 
it. What are the meanings of these human actions and interactions within this context? 
Ethnographers typically describe, analyze, and interpret culture over time using obser
vations and fieldwork as the primary data-collecting strategies. The final product is a 
cultural portrait that incorporates the views of participants (ernie perspective) as well as 
views of the researcher ( etic perspective). Ethnographic studies consider where people 
are situated and how they go about daily activities as well as cultural beliefs. 

The ethnographic research method was developed by anthropologists such as 
Margaret Mead as a way of studying and describing human cultures. In her classic study, 
Coming of Age in Samoa (1928), Mead studied adolescent girls in Samoa and analyzed 
the differences in development between Samoan and American girls. Anthropologists 
immerse themselves in the lives of the people they study, using primarily extended 

observation (participant and nonparticipant) and, occasionally, in-depth interview
ing to gain clarification and more detailed information. The ethnographer undertakes 
the study without any a priori hypotheses to avoid predetermining what is observed 
or what information is elicited from informants. The ethnographer explores and tests 
hypotheses, but the hypotheses evolve out of the fieldwork. Ethnographers refer to the 
people from whom they gather information as "informants" rather than participants, 
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realist ethnography Providing 
an objective account of 

a situation. 

critical ethnography When 
the researcher is acting as 
an advocate for the group 

being studied. 

advocacy perspective A 
way of presenting research 

that promotes the values 
of the participants. 

and they study "sites" rather than individuals. The success of a researcher in conducting 
ethnography depends on the skill with which the researcher builds rapport and exhibits 
appropriate behaviors in the setting. The researcher must build a level of acceptance 
and trust with the informants. 

The term ethnography refers to both the work of studying a culture and the end prod
uct of the research. Ethnography has moved from anthropology to other disciplines, 
including education, where it has become a valuable tool in understanding the process 
of schooling. Ethnographic research on immigrant children and other minority popu
lations in U.S. schools, for example, has helped educators understand these students' 
cultural backgrounds and the discontinuity that may exist between family and school 
culture, which affects the success or failure of these diverse students in schools. Spindler 
and Hammond (2000) write that ethnography "can help teachers separate their per
sonal cultural values from those of their students in order to see both themselves and 
their students more clearly" and to understand the voices of the "other" (p. 44). 

Creswell (2007) describes two approaches to ethnography. In realist ethnography, 
the more traditional approach, the researcher tries to provide an objective account of 
the situation, typically from a third-person point of view. Standard categories are used, 
and factual information and closely edited quotes are presented as data. The research
er's interpretation occurs at the end. In critical ethnography, the researcher takes an 
advocacy perspective and has a value-laden orientation. The researcher is advocating 
for a marginalized group, challenging the status quo, or attempting to empower the 
group by giving it voice. 

Ethnographic research has advantages and disadvantages. The main advantage is its 
observation of behavior in a real-life setting, the assumption being that human behav
ior can be fully understood only by knowing the setting in which it occurs. The main 
limitation is that the findings depend heavily on the particular researcher's observations 
and interpretations of the data. For example, researchers now suggest that Margaret 
Mead's interpretations of the data collected on the Samoan culture were completely 
wrong. Later Freeman (1983) criticized Meade for spending too little time in Samoa, 
seeing only what she wanted to see, and accepting the responses of a few young girls 
at face value without corroboration from other sources. However, Shankman ( 2009) 
revisited the controversy and found that Meade had been a careful, though not perfect, 
scholar, redeeming her reputation. Later in this text, we discuss some strategies for en
hancing the validity of interpretations made of qualitative data. Other issues that can 
arise in ethnography are related to confidentiality, anonymity, reciprocity, and owner
ship of the data. 

Ethnographers typically spend a long time observing participants and collect large 
volumes of material (notes, artifacts, audio and video, etc.). An example of ethnographic 
research in education is Peshkin's 1991 work, The Color of Strangers, the Color of Friends. 
Peshkin presented a year-long, in-depth study of Riverview High School. He used par
ticipant observation and interviews to explore the role of ethnicity in this multiethnic 
school. In another ethnographic study, The Imperfect Union: School Consolidation and 
Community Conflict, Peshkin ( 19 82) focused on a Midwestern rural school district that 
was resisting state-mandated consolidation. After thorough study of the school district 
and its history, Peshkin illustrated how, when viewed through the eyes of the people in 
the district, their behavior was quite reasonable and not at all "irrational," as had been 
suggested. This is what ethnographic research attempts to do-build a complete under
standing of a group from the perspectives of the members of that group. Other ethno
graphic research has provided insights on immigrant children and ethnic minorities in 
schools, children with special needs in schools, and teacher-pupil relationships. 

As in case studies, a variety of data-collection techniques may be used in the 
ethnographic study. Observation is the primary data-collection tool in ethnography, 
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THINK ABOUT IT 16.3 

Select and read one ethnography related to education. Determine whether it fits one of the 
definitions of a specialized form of ethnography as described previously. Try to identify one 
educational or social policy or practice recommendation based on the findings of the study. 

but other common means of collecting data include interviewing, document anal
ysis, and researcher diaries. It is not the data-collection techniques that determine 
whether a study is an ethnography, but rather the "sociocultural interpretation" that 
sets it apart from other forms of qualitative inquiry. "Ethnography is not defined 
by how data are collected, but rather by the lens through which the data are inter
preted" (Merriam & Associates, 2002, p. 9). Ethnography can help educators and 
policymakers understand social and cultural issues that need to be addressed and 
provide insights into strategies that might be appropriate in a given culture or with 
particular marginalized groups. An example is Orellana's (2015) study titled Immi
grant Children in Transcultural Spaces: Language, Learning, and Love that examined the 
experiences of immigrant children in an urban after-school program. Imagine the 
insights that could be gained from examining ethnographies such as the following: 
( 1) Othering America: An Ethnography of US "Drop Outs" in Hawaii (Pickering, 2007); 
Digital Drama: Teaching and Learning Art and Media in Tanzania (Uimonen, 2012); 
Racism, Public Schooling, and the Entrenchment of White Supremacy: A Critical Race 
Ethnography (Vaught, 2011 ); Recess Battles: Playing, Fighting, and Storytelling (Beresin & 
Sutton-Smith, 2010); or Culturally Responsive Pedagogy in the Early Childhood Classroom: 
An Ethnography (Moyo, 2009). It is recommended that students read several ethnog
raphies to get a sense of how they are written. 

There are many types of ethnographic research called by many names, all with 
the characteristics described previously but with different nuances. Among them are 
autoethnography (a self-examination within a cultural context), ethnographic case 
studies (a case study within a cultural perspective), critical ethnography (a study of 
a marginalized group), feminist ethnography (the study of women and cultural prac
tices), and postmodern ethnography (a study of particular challenges or problems of 
society). More recently, we have seen references to confessional ethnography, visual 
ethnography, and online ethnography. 

The student interested in conducting ethnographic research may find useful texts 
by Fetterman (2009), LeCompte and Schensul (2010), Madden (2010), Madison 
(2005), O'Reilly (2012), Schensul (2011 ), and Van Maanan (2011 ). Kozinets (2015) and 
Boellstorff, Nardi, Pearce, and Taylor (2012) discuss approaches to online ethnography. 

16-7 Grounded Theory Studies 
grounded theory Theory 

derived inductively from the 
data collected rather than 

from a priori ideas 
or theories. 

Grounded theory has its roots in sociology. Its goal is to inductively build a theory 
about a practice or phenomenon using interviews and observation as the primary 
data-collection tools. This emphasis on theory distinguishes it from other qualita
tive approaches. Glaser and Strauss (1967) developed grounded theory as a way of 
formalizing the operations needed to develop theory from empirical data. However, 
the two eventually disagreed and founded two fundamentally different approaches to 
grounded theory: Glaser's version and the Strauss and Corbin version. Jones and Alony 
(2011) compare the two approaches (Table 16.2). 

Charmaz (2014) added a constructivist approach to grounded theory that has its 
own approach to coding that is discussed later in this chapter. 
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Table 16.2 Comparison of Two Approaches to Grounded Theory 
"G laserian" "Straussian" 

Beginning with general wonderment (an empty mind). 

Emerging theory with neutral questions. 

Having a general idea of where to begin. 

Forcing the theory with structured questions. 

Contextual description (descriptions of situations). 

Theoretical sensitivity comes from methods and tools. 

Development of a conceptual theory. 

Theoretical sensitivity (the ability to perceive variables and 
relationships) comes from immersion in the data. 

The theory is grounded in the data. 

The credibility of the theory, or verification, is derived from 
its grounding in the data. 

A basic social process should be identified. 

The researcher is passive exhibiting disciplined restraint. 

Data reveal the theory. 

Coding is less rigorous, a constant comparison of incident 
to incident with neutral questions, categories, and proper
ties evolving. Take care not to over conceptualize; identify 
key points. 

Two coding phases or types: simple (fracture the data 
then conceptually group them) and substantive (open or 
selective to produce categories or properties). 

Regarded by some as the only true grounded 
theory method. 

The theory is interpreted by an observer. 

The credibility of the theory comes from the rigor 
of the method. 

Basic social processes need not be identified. 

The researcher is active. 

Data are structured to reveal the theory. 

Coding is more rigorous and defined by technique. The 
nature of making comparisons varies with the coding 
technique. Labels are carefully crafted at the time. Codes 
are derived from microanalysis, which consists of analysis 
of data word by word. 

Three types of coding: open (identifying, naming, catego
rizing, and describing phenomena), axial (the process of 
relating codes to each other), and selective (choosing a 
core category and relating other categories to that). 

Regarded by some as a form of qualitative data analysis 
(QDA). 

Regardless of the specific approach, grounded theory research focuses on gathering 
data about peoples' experiences in a particular context and then inductively building a 
theory "from the bottom up." The theory is grounded in the data and is "conceptually 
dense"; that is, it presents many conceptual relationships that are stated as propositions 
pertaining to a particular context, a situation, or an experience. Grounded theory moves 
beyond description to generate or discover a theory that emerges from the data and 
provides an explanation of a process, an action, or an interaction. 

Grounded theory studies of a sociological nature have focused on victims of Alzhei
mer's disease and how families accommodate to the different stages, drug addiction in 
women, chronic illness, alcoholism, eating disorders, pain management, how families 
make decisions about placing members in a nursing home, and so on. A grounded 
theory study in education might focus on mainstreaming, mentoring new teachers, 
learning with video games, classroom discipline, and many other topics. An example 
of a grounded study is Tina Johnston's (2008) Pushing for Privileged Passage: A Grounded 
Theory of Guardians of Middle Level Mathematicians. Interested in conflicts over place
ment into high-ability mathematics classes, Johnston collected data from parents and 
educators and proposed a theory called "pushing for privileged passage." Following 
a breakdown of trust between parents and educators about school facets and student 
ability grouping in mathematics, pushing occurs. Parents try to circumvent the system 
using investing strategies to try to ensure their child's future success and pressuring tech
niques on decision makers to gain access to the advanced mathematics classes. The 
researcher says that those who push use strategic lobbying for program changes. 

A brief look at some grounded research studies will give the reader a sense of one 
of the most used approaches to qualitative research, popular in the nursing, medi
cal, information technology, and business worlds as well as education. Pace ( 2004) 
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data saturation In qua I it
ative research, the point at 

which no new information is 
forthcoming from additional 

participants or settings. 

extant text Information that 
the researcher did not shape. 

elicited text Information ob
tained by the researcher. 

theoretical saturation The 
process of testing the explan
atory adequacy of theoretical 

constructs until it no longer 
contributes anything new. 

constant comparative 
method A method of ana
lyzing qualitative data that 

combines inductive category 
coding and simultaneous 
comparison of such units 

of meaning. Similar 
units of meaning are 

grouped together. 

systematic approach When 
the constant-comparative 

method is the primary 
analysis technique. 

open coding The process of 
breaking down and categor

izing qualitative data into 
manageable segments. 

axial coding The process of 
making connections between 

and across categories in 
qualitative data analysis. 

selective coding The process 
of systematically reviewing 

qualitative data to look for a 
specific category or theme. 
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developed a grounded theory of the "flow" experiences of web users engaged in infor
mation-seeking activities. Data were gathered through semi-structured interviews with 
informants of varying gender, age, educational attainment, occupations, and web expe
rience. "Flow" explained how users refocused on an enjoyable activity that is challeng
ing. In another example, Drury, Francis, and Chapman (2008) used grounded theory 
to propose a three-phase theory of disengagement for mature-aged students in their 
university journey. Data were gathered using interviews and focus groups with mature 
students. Feeler (2012) conducted a grounded theory study of student perceptions of 
instructor presence in online courses and developed the Theory of Establishing and 
Sustaining Instructor Presence to Enable Student Learning. 

In the role as the primary data-gathering instrument, the researcher asks questions 
about some event, experience, or social phenomenon. He or she collects data through 
interviews and observations. The personal open-ended interview is the primary method 
of data collection in grounded theory studies. The interviewer asks questions about 
what happened to individuals, why it happened, and what it means to them. He or 
she chooses a sample where each individual has had the experience and can contribute 
to theory development. The study may include as many as 20 to 25 subjects who are 
interviewed on the topic until no new information is forthcoming (data saturation). 

To confirm or refute the theory that has developed, researchers sometimes interview 
another group that has had different experiences. 

Documentary materials (letters, speeches, etc.) and literature are also potential data 
sources. In reviewing text materials, it is important to identify whether the text is extant 

(those the researcher did not shape, such as letters or diaries) or elicited (those in which 
the researcher involved participants in writing, such as through an Internet survey). Text 
used in the study must be situated in the context. The researcher must consider who 
produced it, how it was produced, its purpose, its structure, its language, embedded 
meanings, and more. Data are analyzed by searching for similarities and differences 
among the participants' responses about the experience. 

After forming categories with similar units of meaning, the researcher seeks under
lying themes and relationships among the categories. This data analysis results in in
sights, conditional propositions, and questions that are pursued through further data 
collection. The researcher constructs tentative theoretical statements about the rela
tionships among constructs, explores these theoretical propositions through further 
data collection, and so on. This cyclical process of testing the explanatory adequacy 
of the theoretical constructs by comparing with additional empirical data continues 
until the comparative analysis no longer contributes any new information (theoretical 
saturation). Thus, through induction and verification techniques, the researcher pro
gressively elaborates a general theoretical statement well-grounded in the data. 

In the constant comparative method of analysis used in grounded theory the re
searcher compares units of data with each other to generate tentative categories, even
tually reducing these to conceptual categories that evolve into an overall framework or 
theory. Generating the theory is not easy; it requires insight and understanding and, as 
indicated, many reviews of the data. 

There has been some debate among qualitative researchers about the approach 
to coding data and analysis in grounded theory. Strauss and Corbin (1998) present 
a systematic approach that is different from the constructivist approach adopted by 
Charmaz (2006). In the systematic approach, the constant comparative method is the 
primary analysis technique. Open coding is used to develop major or core categories 
with axial coding used to develop categories around the core. Think of a wheel with 
spokes extending from its hub. The spokes are all related to the central category. A 
visual model is developed called an axial coding paradigm. Selective coding is then 
used to develop propositions or hypotheses based on the model, showing how the 
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memoing The process by 
which the researcher writes 

down his or her ideas during 
the coding process. 

sensitizing concepts General 
concepts that provide 

a place to begin discussion 
of a grounded theory 

research study. 

in vivo codes Codes named 
from the actual words 

of respondents. 

initial coding Sorting 
data by attaching labels to 

segments. The first step 
in coding. 

initial memo Preliminary 
analytic notes. 

focused coding Sorting 
codes to faci I itate syn

thesizing and integrating 
theoretical ideas. 

Table 16.3 Description of Coding Types Used in Grounded Theory Studies 
Coding Purpose 

Open coding 

Axial coding 

Selective coding 

• It deals with labeling and categorizing phenomenon in the data. 

• It uses the comparative method. 

• Data are broken down by asking what, where, how, when, how 
much, and so on. 

• Similar incidents are grouped together and given the same 
conceptual label. 

• Concepts are grouped together into categories. 

• The purpose is to develop core concepts, categories, 
and properties. 

• It is designed to put data back together that were broken apart 
in open coding. 

• It develops connections between a category and its subcatego-
ries (not between discrete categories). 

• Its purpose is to develop main categories and subcategories. 

• It shows the connections between the discrete categories. 

• Categories that have been developed to build the theoretical 
framework are integrated. 

• Its purpose is to bring the categories together into an overall 
theory. 

categories are related. The resulting theory can take the form of a narrative statement, 
a picture, or a series of hypotheses. Table 16.3 summarizes the differences between the 
three types of coding in grounded theory as developed by Strauss and Corbin. 

Charmaz (2006) takes a more constructivist approach, which emphasizes diverse 
local worlds and multiple realities and recognizes that the theory developed depends 
on the researcher's view. Her work places emphasis on making visible hierarchies of 
power, communication, and opportunity. A key part of analysis is memoing, a pro
cess by which the researcher writes down his or her ideas about the evolving theory 
throughout the coding process. Memo writing is an intermediate step between coding 
and writing used to capture thoughts and perceived connections. 

Charmaz (2006) describes the grounded theory research process as follows. The 
researcher begins with certain research interests and general concepts, referred to as 
sensitizing concepts, that provide a place to start. Data are collected through obser
vations that focus on process and through intensive interviewing using broad open
ended questions followed by focused questions that elicit details. She warns of the 
potential impact of age, race, gender, and ideology on the interview process and cau
tions researchers to consider this during analysis. She also advises the researcher to at
tend to the nuances of language. During analysis, special terms used by participants are 
identified as in vivo codes. These could be general terms that flag significant meanings, 
innovative terms, or words that reflect insider shorthand. These terms are characteristic 
of the social world being examined. 

The researcher examines the early data and begins initial coding, sorting data by 
attaching labels to segments. There are no preconceived categories, and the researcher 
is open to all theoretical directions. Preliminary analytic notes, called initial memos, 

are written about the codes and include comparisons and ideas. The researcher 
defines the ideas that best fit and interpret the data and uses these as tentative 
analytic categories. These early memos help direct and focus further data collection. 
Additional data are gathered and analysis enters a focused coding phase. Significant 
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-

THINK ABOUT IT 16.4 

Using the keyword or descriptor "grounded theory," search for an article that used this 
approach in qualitative research (educational research, if possible). Why do you think (or 
not) that grounded theory was the appropriate method to investigate this problem? 

advanced memo A process 
of refining conceptual 

categories. 

theoretical coding The stage 
in coding in which relation

ships among categories 
are posited. 

theoretical concept A 
complex idea resulting 

from the synthesis 
of simpler ideas. 

diagramming A visual rep
resentation of a theory using 

boxes and circles to represent 
concepts within the theory 

and lines and arrows to show 
relationships between 

the concepts. 

or frequent initial codes are used as a basis for further sorting, focusing on ideas that 
reflect these codes. At this point, the researcher begins to synthesize and integrate 
theoretical ideas in an interactive process. Advanced memos are written to refine 
the conceptual categories and help build and clarify the research. Theoretical coding 

follows focused coding as relationships among categories are posited. Certain catego
ries are adopted as theoretical concepts. Further memos are written, and the sorting 
of memos and integrating of concepts lead to diagramming . A literature review is 
conducted after analysis in order to avoid seeing the world exclusively through the 
researcher's existing ideas. 

Charmaz (2006, pp. 18-19) suggests that the grounded theory researcher ask him
or herself the following questions as he or she immerses in the task of developing 
a theory: 

• Have I collected enough background data about persons, processes, and settings 
to have ready recall and to understand and portray the full range of contexts of 
the study? 

• Have I gained detailed descriptions of a range of participants' views and actions? 

• Do the data reveal what lies beneath the surface? 

• Are the data sufficient to reveal changes over time? 

• Have I gained multiple views of the participants' range of actions? 

• Have I gathered data that enable me to develop analytic categories? 

• What kind of comparisons can I make between data? How do these comparisons 
generate and inform my ideas? 

In summary, grounded theory research is the study of a central phenomenon that 
addresses a process, which contains a sequence of activities including actions and in
teractions among people, which the grounded theorist understands by developing 
categories, relating the categories, and developing a theory that explains the phenom
enon. Because of the complexity of grounded theory research, readers are directed to 
resources that provide further explanation, such as Birks and Mills (2015), Bryant and 
Charmaz (2010), Corbin and Strauss (2014), Dey (1999), and Urquhart (2012). 

16-8 Historical Studies 

historical research A system
atic attempt to establish facts 

and arrive at conclusions 
about the past. 

Historical studies are oriented to the past rather than to the present and thus use differ
ent data-collection methods from those used in other qualitative approaches. Historical 

research is included in qualitative research because of its emphasis on interpretation 
and its use of nonnumeric data. Historical research is the attempt to establish facts and 
arrive at conclusions concerning the past. The historian systematically locates, evalu
ates, and interprets evidence from which people can learn about the past. Based on this 
evidence, conclusions are drawn regarding the past so as to increase knowledge of how 
and why past events occurred and the process whereby the past became the present. 
The desired result is increased understanding of the present and a more rational basis 
for making choices. 
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primary sources Original 
documents, relics, remains, or 

the records of an eyewitness 
used in historical research. 

secondary sources Second
hand information, such as 

a description of a historical 
event written by someone 
other than an eyewitness. 

external criticism Evaluation 
of the authenticity of a docu
ment or other concrete evid-

ence in historical research. 

internal criticism Evaluation 
of the truthfulness of a docu

ment in historical research. 

The historian operates under different handicaps from those of researchers in other 
fields. Control over treatment, measurement, and sampling is limited, and there is no 
opportunity for replication. Although historians have no choice concerning what doc
uments, relics, records, and artifacts survive the passage of time, they do have some 
limited control over the questions they will ask of these sources and the measures they 
will apply to them. They can measure only those things that witnesses remember or the 
record contains. In descriptive and experimental research, investigators can attempt to 
control sampling; that is, they can decide for themselves whom they are going to study. 
Historians can study only those people whose records and artifacts survive. If newspa
pers ignore a particular segment of a community and no other sources for that com
munity exist, the historian cannot directly assess the contributions of that particular 
population to that particular community. Another limitation impinging on historical 
researchers is that no assumption about the past can be made merely because no record 
can be found; nor can it be assumed, on the contrary, that a conspiracy of silence has 
distorted the historical record. 

16-Ba Primary and Secondary Sources 
The historian classifies materials as primary and secondary sources. Primary sources are 
original documents (correspondence, diaries, reports, etc.), relics, remains, or artifacts. 
Historians seek to employ primary sources whenever possible. These are the direct out
comes of events or the records of participants. Examples are the minutes of a school 
board meeting, an unedited videotape of a basketball game, or a collection of the art
work completed by a third-grade class. In the electronic world, these could include such 
things as blogs. Relics, remains, and artifacts are direct outcomes of events. Records of 
eyewitnesses are also classified as primary sources. If only the mind of an eyewitness 
comes between the event and the source of information about the event, it is still classi
fied as a primary source. For example, an eyewitness or participant decided what would 
or would not be recorded in the school board minutes, and someone decided when the 
camera would be on or off and where it would be focused during the basketball game. 

With secondary sources, the mind of a nonobserver comes between the event and 
the user of the record. If a newspaper reporter has been present at a school board meet
ing, his or her published report is a primary source. If the reporter relies on the minutes 
of the meeting or an interview with a participant to prepare the report, then the pub
lished report is a secondary source. Common examples of secondary sources are history 
books, articles in encyclopedias, and reviews of research. 

16-Bb External and Internal Criticism 
Two ideas that have proved useful in evaluating historical sources are the concepts 
of external (or lower) criticism and internal (or higher) criticism. Basically, external 
criticism asks if the evidence under consideration is authentic and, depending on 
the nature of the study, may involve such techniques as authentication of signatures, 
chemical analysis of paint, or carbon dating of artifacts. Suppose a historian has a letter 
describing Massachusetts schools that is believed to have been written by Horace Mann. 
Using external criticism, the investigator would ask questions such as "Is the paper of 
the correct age?," "Is the handwriting Mann's?," and "Are the point of view and the 
writing style consistent with Mann's other writings?" 

After the authenticity of a piece of evidence has been established, the historical 
investigator proceeds to internal criticism, which requires evaluating the worth of 
the evidence-for instance, whether a document provides a true report of an event. 
Such a question can best be answered by comparing it with other sources that throw 
light on the event or provide further information about the people or circumstances 
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surrounding it. In the example, the investigator would ask "Is Mann's description of 
the schools unbiased?" and "Does it agree with other contemporary descriptions of 
the schools?" 

Because historical research does have limitations, you could very well ask why it 
should be attempted. The fundamental reason is that there is no other way to investi
gate many questions. How else might you attempt to assess the effect of the Kent State 
shootings and other campus disorders in the spring of 1970? An advantage of historical 
research, and sometimes a reason for using this approach, is that it is unobtrusive. The 
researcher is not physically involved in the situation studied. There is no danger of ex
perimenter-subject interaction, nor is there any need to get the permission of school 
authorities for the research. The historian locates appropriate documents, gathers suit
able data, and draws conclusions at a distance from the situation being studied. In 
addition, historical research may provide new perspectives to a crisis situation. 

The uninvolved nature of historical research may make it acceptable in an emotion
ally charged situation in which other types of research would be impossible. Because of 
its limitations, however, caution must be exercised in generalizing the results of histor
ical research. Students who plan to do historical study should consult appropriate bib
liographies and sources on historical methodology, such as Brundage (2013), Howell 
and Prevenier (2001), Lange (2012), Salevouris and Furay (2015), and Storey (2004). 

16-9 Indigenous Research 
indigenous research The 

study of a unique culture or a 
unique local phenomenon. 

Indigenous research methods are also gaining in acceptance and use in educa
tion, although there are calls to refer instead to "indigenous strategies of inquiry" 
(Wilson, 2008). Traditional indigenous research emphasizes learning by watching 
and doing. Indigenous methods are driven by tribal knowledge, not Western knowl
edge, and hence are grounded in different philosophical roots and different episte
mologies or ways of thinking and knowing. An indigenous perspective is grounded in 
the belief that all things are connected and knowledge is shared by all, not owned by 
some. Indigenous knowledge is manifested in the distinctive structure of indigenous 
languages, thus creating issues with interpretation. There is a holistic orientation to 
indigenous research and an understanding of the role of language in shaping thought 
and culture. 

Lavallee ( 2009) describes three types of indigenous knowledge. The first is em

pirical knowledge, not in the tradition of quantitative research, but converging per
spectives grounded in real life; for example, understandings of medicinal properties 
of plants. Traditional knowledge is passed down by traditional teachings through the 
generations. "Knowledge acquired through revelation, such as dreams, visions, and 
intuition, is sometimes regarded as spiritual knowledge, which is understood to come 
from the spirit world and the ancestors" (p. 22, emphasis added). All three are con
sidered valid ways of knowing. Lavallee (2009) also notes that indigenous cultures 
accept that both the physical and nonphysical realms are reality and all living things 
are connected, so those being studied are connected to the researcher and all are con
nected to all living things. 

There are many different approaches to indigenous research, including a more re
ciprocal process for deciding who participates, the importance of cultural protocols, 
and the use of ceremony and stories to name a few. A key difference that has been 
difficult to understand from a Western perspective that values individual knowledge 
is the indigenous paradigm that knowledge is relational and shared with all creation. 
The community collectively owns cultural knowledge or data, so community consent is 
necessary to use its knowledge. 
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Wilson (2008) cites principles first outlined by Judy Atkinson (1998) to follow in 
conducting indigenous research including: the people themselves must approve the 
research and its methods; the community and the uniqueness of each individual within 
it must be considered; ways of acting must encompass an understanding of reciprocity 
and responsibility to the community; listening and hearing with more than ears; non
judgmental reflection; and acknowledgment of the subjective self. 

Data-collection methods in indigenous research should be consistent with the cul
tural norms and core values of the group being studied. Lavallee ( 2009) discusses two 
methods of collecting data used in indigenous studies, sharing circles and Anishnaabe 
symbol-based reflection. She describes sharing circles as similar to focus groups and 
Anishnaabe symbol-based reflection as an arts-based method. She explains that sharing 
circles differ from focus groups in the sacred meaning they hold in indigenous cultures 
and in which all participants, including the researcher, "are viewed as equal and infor
mation, spirituality, and emotionality are shared" (p. 29). Anishnaabe symbol-based 
reflection is described as influenced by the participatory action research method called 
photovoice where participants take pictures to represent their story, but rather than tak
ing pictures, "participants use other kinds of symbols (e.g., paintings, drawings, sculp
tures, crafts, songs, teachings, and stories)" (p. 30). 

Conducting research in indigenous contexts can create unique ethical challenges. 
The Australian Institute of Aboriginal and Torres Strait Islander Studies has published 
a set of ethical guidelines for conducting such research (2012). These guidelines are 
listed here: 

Principle 1: Recognition of the diversity and uniqueness of peoples, as well as of 
individuals, is essential. 

Principle 2: The rights of indigenous peoples to self-determination must be 
recognized. 

Principle 3: The rights in indigenous peoples to their intangible heritage must be 
recognized. 

Principle 4: Rights in the traditional knowledge and traditional cultural 
expressions of indigenous peoples must be respected, protected, 
and maintained. 

Principle 5: Indigenous knowledge, practices, and innovations must be respected, 
protected, and maintained. 

Principle 6: Consultation, negotiation and free, prior and informed consent are 
the foundations for research with or about indigenous peoples. 

Principle 7: Responsibility for consultation and negotiation is ongoing. 

Principle 8: Consultation and negotiation should achieve mutual understanding 
about the proposed research. 

Principle 9: Negotiation should result in a formal agreement for the conduct of 
the research project. 

Principle 10: Indigenous people have the right to full participation appropriate to 
their skills and experiences in research projects and processes. 

Principle 11: Indigenous people involved in research, or who may be affected by re
search, should benefit from, and not be disadvantaged by, the research 
project. 

Principle 12: Research outcomes should include specific results that respond to the 
needs and interests of indigenous people. 

Principle 13: Plans should be agreed for managing use of, and access to, 
research results. 
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Principle 14: Research projects should include appropriate mechanisms and 
procedures for reporting on ethical aspects of the research and com
plying with these guidelines. 

To learn more about indigenous research methodologies, examine Chilisa (2011 ), 
Kovach (2010), and Wilson (2008). 

16-10 Narrative Research 

re-storying Retelling 
a participant's story. 

lived experience The per
spectives of an individual 

influenced by past 
expenence. 

Narrative research has its roots in the humanities disciplines and focuses on stories 
(spoken or written) told by individuals about their lives. The researcher emphasizes 
sequence and chronology and a collaborative re-storying process. The key question 
is "What is the story and its meaning as told through this person's experience?" The 
researcher seeks to understand the lived experience of an individual or small group. 
In narrative research, the researcher describes the lives of individuals-they tell their 
stories. Typically, there is a focus on a single person, gathering data through collecting 
stories about the individual's experiences and reporting the meaning of those experi
ences for the individual. 

A narrative can be any text or discourse. Narrative research provides accounts of 
human experiences by collecting and analyzing stories about lives. The stories are ac
counts of events and actions chronologically connected. Narrative research evolved 
from diverse disciplines in the humanities such as literature, art, and film as well as 
from disciplines such as psychology and sociology. The narrative can be a first-per
son account or a collaboratively constructed narrative. Narrative studies use documents 
and other sources of personal information to illuminate a person's life. Written in a 
story format, these studies attempt to communicate the meaning of an experience and 
have become increasingly popular. Recently, educational trends in terms of promoting 
teacher self-reflection and an emphasis on giving teachers voice have been influencing 
narrative research. 

Narrative research is not designed to be an historical record, but rather to understand 
the perspective of the storyteller in the context of his or her life. Narrative analysis is cate
gorized based on authorship, the perspective presented, whether there is one narrative or 
more, the scope of the narrative (one or more episodes versus an entire life), and the con
ceptual framework of the researcher. How these characteristics play out help us to iden
tify the narrative analysis as an autobiography, a biography, a personal narrative, a life 
story, a life narrative, a testimonio, or an oral history. An autobiography is written by the 
individual. In a biographical study, the researcher writes and records the experiences of 
another. A life history, life story, or life narrative is the portrayal of an entire life, whereas 
a personal experience story focuses on a single episode or multiple episodes. An oral his
tory recounts personal reflections of events and their causes and effects. Testimonio is a 
form of testimonial narrative that has roots in Latin American perspectives. Denzin and 
Lincoln (2005) describe testimonio as "a first-person political text told by a narrator who 
is the protagonist, or witness to the events that are being reported" (p. 383). 

Narrative analysis may be approached through a biographical lens, a psychological 
lens, or a linguistic lens. The narrative typically tells the story of an individual in the 
chronology of experience; is set within a personal, social, and historical context; and 
includes important themes in the lived experience (Creswell, 2007, p. 57). Data in 
narrative research may come from primary sources (direct participant recollection) or 
secondary sources (documents written by the participant). Data may be gathered via 
interviews with the individual or family members of close friends; or from records such 
as diaries, journals, letters, blogs, created artifacts, email, memos, photographs, mem
ory boxes, audio recordings, story writing; or other personal, family, or social artifacts. 
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Andrews, Squire, and Tamboukou (2008) discuss the difficulties in conducting nar
rative research: It is not simply content based; it does not lend itself to the thematic 
approach; it does not focus on the analysis of elements of language; and there are no 
clear rules on analysis as there are in grounded theory or phenomenology. Narrative 
analysis attempts to capture individual representations of phenomena that are event 
and experience based. There are questions as to whether the stories represent internal 
individual states or external social circumstances. There are questions about whether 
the stories as told are adapted to the audience, or whether the stories are shaped by the 
listener. Challenges are presented when the storyteller is asked to recall or reconstruct 
events from memory. Recollection changes over time, and although narratives can help 
organize memory, they may not be accurate representations of facts. We create our own 
stories, which help us see ourselves and our world and to make sense of self and expe
riences over time. 

Narrative research has been used extensively in the medical community as a means 
to better understand patient care and health care professionals' experiences, to improve 
care, and to change policy and practice. Narrative research has made it possible to 
hear the stories of those suffering from HIV/ AIDS and cancer; to listen to those going 
through the grief process, facing death, or recovering from severe burns; and to under
stand such choices as having an abortion or choosing particular medical treatments. 
It has been used to understand the views of those with disabilities and those suffering 
from mental illness. 

Narrative research can help in understanding change. It has been used to under
stand reconciliation and conflict. Also, it has been used to understand cultures and 
societies. In cultures that have oral traditions, narrative inquiry is more welcome than 
some other approaches. It has been used to understand Mrican American experiences. 
In education, narrative research has been used to examine the career trajectories of 
principals, life histories of girls who choose to take advanced mathematics classes, 
and adolescent culture. Visual narratives have combined oral stories with digital 
photographs that participants were asked to use to record their worlds. These visual 
narratives can be powerful in providing insights into lived experiences and shared 
understandings of a culture. 

Narrative research is reputed to be the best qualitative approach for capturing 
detailed stories of life experiences of single individuals and small groups. The re
searcher gathers information about the context of multiple stories in order to situate 
those stories within personal experiences (home, job, and school), within culture 
(ethnic and racial), and within history (time and place). The researcher then analyzes 
and reorganizes the data and shapes them into a framework with a chronological 
sequence. Narrative research typically has the basic elements found in novels. The 
story usually has a beginning, a middle, and an end. There is a conflict or struggle, a 
protagonist or main character, a sequence or plot, and some resolution. The setting 
influences the story. Within the stories may be epiphanies or turning points in the 
story line. In postmodern narratives, the researcher may deconstruct the stories to 
expose dichotomies or examine silences. 

The following are the basic steps in conducting narrative inquiry: 

Step 1: Identify a phenomenon that addresses a problem. 

Step 2: Select an individual from whom you can learn about the phenomenon (or 
use your own experience). 

Step 3: Collect stories from the individual that reflect personal experience. Records 
may also be collected. 

Step 4: Transcribe the stories, including the nuances noted by the researcher. Some
times it is not what is said but how it is said-or is not said. 
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THINK ABOUT IT 16.5 
I 

Interview a mathematics teacher about past experiences and "stories" concerning how he or 
she came to teach mathematics. Put the stories in chronological sequence. What key themes 
emerge from these stories? 

Step 5: Retranscribe the stories. 

Step 6: Analyze the stories: Look for elements of time, place, plot, and scene. 

Step 7: Build in past, present, and future; collect other field texts. 

Step 8: Look for themes. 

Step 9: Re-story or retell the story in chronological sequence, attending to setting, 
characters, actions, problems, and resolutions. 

Step 10: Write a coherent story in collaboration with the participant about the 
individual's personal and social experiences. 

Step 11: Validate the accuracy of the story with the individual. 

It is important for the researcher to collaborate with the participant throughout. The 
key distinguishing feature of the narrative analysis is the re-storying. Re-storying pro
vides the causal link among ideas. Analysis involves understanding the narratives as a 
series of answers to underlying questions. What is the story about? Who was involved? 
When and where did it happen? Then what happened? What did you do? What finally 
happened? The coda then returns the story to the present-story over. 

You must also be aware of how your own narrative might limit you in conducting 
narrative research. Our own lives influence what we hear, what we attend to, how we 
interpret things, what things we might miss, or our potential to ignore things that do 
not fit our frame of reference or worldview. The researcher's role is to listen, report, and 
interpret but also to recognize his or her role in the research process. 

Students interested in pursuing narrative inquiry should read more on the 
subject before attempting to conduct such a study. Andrews and Squire (2013), 
Clandinin (2013), Czarniawska (2004), Kim (2015), Riessman (2007), and Webster 
and Mertova (2007) are good places to start. It may also be helpful to read some 
narrative research. 

16-11 Phenomenological Research 
phenomenological studies 

Qualitative research that 
focuses on understanding the 

meaning events have for 
individuals in particular 

situations. 

essence A relational term 
referring to the intentionalities 

of our world. 

A phenomenological study is designed to describe and interpret an experience by 
determining the meaning of the experience as perceived by the people who have 
participated in it. The key question in phenomenology is "What is the experience 
of an activity or concept from the perspective of particular participants?" Rooted in 
philosophy and psychology, the assumption is that there are many ways of inter
preting the same experience, and that the meaning of the experience to each person 
is what constitutes reality. This belief is characteristic of all qualitative studies, but 
the element that distinguishes phenomenology from other qualitative approaches 
is that the subjective experience is at the center of the inquiry. It is different in that 
phenomenology makes a distinction between the appearance of something and its 
essence. The central research question aims to determine the essence of the experi
ence as "perceived by the participants." Phenomenology is focused on the subjective 
experience, the world as experienced by the individual. Phenomenology moves from 
individual experience to a universal essence and inquires into its nature or meaning. 
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phenomenology A type of 
qualitative research designed 

to gain an understanding of 
how participants experience 

and give meaning to an event, 
a concept, or a phenomenon. 

horizontalization Identify
ing significant statements 

or quotes in phenomenolo
gical research. 

textual description A descri p
tion illuminating what 

was observed. 

structural description Illu
minating the context that 

influenced the experience. 

composite description A 
description conveying the 

overall essence of a 
phenomenon. Also called 

essential structure or 
invariant structure. 

Interviewing multiple individuals, typically purposive samples of 3 to 10, is the typi
cal data-collection approach. 

As defined by Van Manen (2002), the term essence does not describe the "whatness" 
of a phenomenon, but rather the meaning of relations that we maintain with the 
world. Essence is a relational term that refers to ways of encountering and relating to the 
things of our world before and while we comprehend them in language and poetic and 
conceptual thought. 

Phenomenology addresses questions about common human experience. For ex
ample, a phenomenological researcher who was asked to study the integration of 
children with special needs into a regular classroom would focus on asking what this 
experience means to the parties involved: the children with special needs, other stu
dents, and the teacher. Whether or not the integration plan is working is not the im
portant issue; what matters is how the students and the teacher experience it. "In the 
same way that ethnography focuses on culture, a phenomenological study focuses on 
the essence or structure of an experience. Phenomenologists are interested in showing 
how complex meanings are built out of simple units of direct experience" (Merriam & 
Associates, 2002, p. 7). 

In the process of phenomenological research, the researcher must first identify a 
problem for which, in order to better understand its features or to develop better prac
tices or policies, an examination of shared experience is necessary. Broad philosophical 
assumptions must be specified and examined with a view to bracketing out personal 
experience. Some critics of phenomenology do not think you can both describe a 
unique experience and make generalizations about the experience. 

Interview data are typically collected from those who have experienced the phenom
enon, but other data sources may be used, including observations, art, poetry, music, 
journals, drama, films, social network sites, blogs, and novels. The key questions in
volve exploring what has been experienced in terms of the phenomenon and what 
contexts affected or influenced those experiences. Analysis is conducted by identifying 
significant statements or quotes (horizontalization) and from those quotes develop
ing clusters of meaning and themes. A textual description is used to illuminate what 
was experienced, whereas the structural description illuminates the context that influ
enced the experience, how it was experienced, and in what conditions and situations. 
After examining these descriptions and the researcher's own experiences, a composite 

description is written that conveys the overall essence of the phenomenon. This also is 
called the essential structure or invariant structure. 

The following are examples of topics that have been studied by phenomenological 
researchers: 

• The meaning of aging 

• Math anxiety 

• The experience of insomnia 

• Forgiveness and reconciliation 

• Shame 

• Chronic pain 

• Disappointment in teacher-student relationships 

• Daydreaming 

• Loneliness 

• The experience of studying a foreign language 

Eva Alerby ( 2000) examined the thinking of children and young people about the 
environment through drawings and interviews. Her article attempts to visualize the 
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bracketing When the re
searcher intentionally sets 

aside his or her own experi
ences or suspends his 

or her own beliefs. 
Also called epoche. 

reduction A phenomenolo
gical device aiming to bring 

aspects of meaning into focus. 

phenomenography An 
approach to research that 

qualitatively examines the 
different ways people exper

ience, perceive, and under
stand phenomena. 
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way in which children and young people think about the environment. Harrell ( 2008) 
studied the meaning and essence of creative writing from the perspectives of nine adult 
authors with results substantiating the tenets of adult learning theory and the detri
mental effects of extrinsic rewards on creativity. Anna Kirova-Petrova (2000) examined 
the experiences of loneliness among linguistically diverse students in order to address 
pedagological implications. 

The participants in a phenomenological study are chosen because they have been 
through the experience being investigated and can share their thoughts and feelings 
about it. The distinguishing data-collection method in a phenomenological study is 
the personal unstructured interview. The interview may be lengthy ( 1 or 2 hours), 
and there may be more than one interview with each participant. Individuals may 
come from a single site or different sites. Tape recording the interviews facilitates the 
subsequent analysis. 

Maykut and Morehouse (1994) write, "The human instrument is the only data col
lection instrument which is multifaceted enough and complex enough to capture the 
important elements of a human or human experience" (p. 27). Because of the impor
tance of the interview in this research, it is critical that the investigator be a skilled 
interviewer. Questions need to focus on meaning and be designed to elicit the "essence" 
of the experience from the participants' perspective. The interviewer must be able to lis
ten, prompt when necessary, and encourage subjects to expand and elaborate on their 
recollections of the experience. 

Phenomenological researchers also typically explore their own experiences re
lated to the topic of interest prior to conducting interviews in order to examine 
their own biases and assumptions. The concept of bracketing is used in phenom
enological research. Bracketing involves the researcher intentionally setting aside 
his or her own experiences and suspending his or her own beliefs in order to gain 
a fresh perspective based on data collected from persons who have experienced 
the phenomenon. The term was borrowed from mathematics and used by Husserl, 
the "father of phenomenology," who was a mathematician. The bracketing or sus
pension of one's own experience and belief and refraining from judgment is also 
referred to as epoche. 

From an analysis of the interview data, the researcher writes descriptions of the par
ticipants' experiences and how those experiences were perceived. From the analysis, 
the researcher derives an overall description of the general meaning of the experience 
through a process called reduction. Think of reduction as a way to reflect. It is a phe
nomenological device that aims to bring aspects of meaning into nearness or focus. It 
is not so much a procedure as a certain thoughtful attentiveness. 

Phenomenology is not the same as phenomenography, although the differences 
are difficult to grasp for novice researchers. Phenomenography has its roots in a set 
of studies of learning among university students in the 19 70s concerning why some 
students were better at learning than others (see Marton, 1994 ). Phenomenology is 
rooted in a philosophical method and involves the understanding of the essence of 
the phenomenon, whereas phenomenography has a distinct empirical orientation 
focused on investigating the experience of others and their subsequent perceptions of 
the phenomenon-their reflections on the phenomenon. Both approaches investigate 
the human experience. 

Hermeneutic phenomenology also has similarities with interpretive phenom
enology as described in this text; however, it focuses on a historically lived expe
rience with the belief that one's interpretation of an event is influenced by one's 
history or background and situation in the world. Another difference is that in 
hermeneutic phenomenology the researcher's beliefs are not bracketed but rather 
overtly named and considered part of the interpretive process and analysis is 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



412 PART THREE QUALITATIVE RESEARCH 

conducted through co-construction of meaning with the participant in a circular 
process. Laverty (2003) provides a much richer description of the differences be
tween the two. 

For more detailed information on phenomenology, readers should consult Dall'Alba 
(2009); Moustakas (1994); Roth (2012); Smith, Flowers, and Larkin (2009); and Van 
Manen (1990). Van Manen also has a website that readers might find useful. 

16-12 Other Types of Qualitative Research 

critical research A form of 
research that challenges 

the status quo. 

participatory research A 
collaborative approach to 

research that involves those 
being studied in the 

research process. 

semiotics A qualitative study 
of linguistic units to examine 

the relationship between 
words and their meanings. 

Also called discourse analysis. 

Although we have chosen to focus on just some types of qualitative research, we rec
ognize that there are others and that the variety of approaches seems to be expanding 
rapidly. Here we discuss a few of note. 

Critical research seeks to empower change through examining and critiquing as
sumptions. Questions focus on power relationships and the influence of race, class, 
and gender. Whereas other forms of qualitative research described in this text have as 
a key purpose the understanding of a phenomenon and the meanings people attach 
to events, the purpose of critical research is to critique and challenge the status quo. 
Critical research may analyze texts or artifacts (such as film) or other communication 
forms (such as drama or dance) to reveal underlying assumptions. Feminist research and 
participatory research are sometimes classified as critical research. Resources for more 
information on this approach include Carspecken's (1995) text on critical ethnogra
phy, Feminism and Method by Naples (2003), and Feminist Methodology by Ramazanoglu 
and Holland (2002). 

Semiotics and discourse analysis study linguistic units to examine the relationship 
between words and their meanings. There is no neutral text: the use of certain words 
excludes other choices. Texts or signs and their structural relationships are the subject 
of study for semiotics. These approaches stress the system of relations between words 
as a source of meaning and view language as a social construction. Words are viewed as 
signs that bring together a concept and an image, derive their meaning from their place 
within an articulated system, are arbitrary (e.g., different languages use different terms 
for the same concepts), and can be assembled in combinations and patterns. Questions 
investigated through discourse analysis focus on verbal interaction and dialogue, and 
data-collection strategies focus on recoded dialogue-in text form or audio/video. As 
Hogan, Dolan, and Donnelly (2009) note, in discourse analysis, language is under
stood as more than just a transparent description of reality. Language is seen as acting 
upon and creating what we take to be reality. 

Semiotics: The Basics (Chandler, 2001) provides an introduction to semiotics. Paul 
Gee (1999) provides an introduction to discourse analysis. 

THINK ABOUT IT 16.6 

For each description of a study below, determine which type of qualitative research 
is represented. 

1. A study of in-church and televised worship sought to understand the perspectives of 
worshippers and to interpret the experience of worship through firsthand descriptions 
captured through interview processes. 

2. A study to investigate identity development of minority teachers during their first 3 years 
of teaching. 

3. A study of how a particular school assimilated immigrant children and transmitted to them 
the values, beliefs, and customs of American society. 
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4. A study to understand the experience of taking a virtual tour of another culture. 
5. A study to understand the communities created and sustained in cyberspace. 
6. A study of a nursing student who changed her major to elementary education and how 

memories of childhood experiences framed her adult schooling. 
7. A study to examine the effect of an impoverished rural environment on the creativity of a 

gifted Hispanic child. 
8. A study of the extent to which discursive and nondiscursive elements of character education 

curricula reflected attention to multicultural aspects. 
9. A study to examine the construction of social identity among first graders by examining the 

use of linguistic devices and conversational features. 
10. A study about student perceptions of using augmented reality as part of instruction. 
11. A study of teacher reviews of mobile apps to determine pedagogical affordances of the apps. 
12. A study of the evolution of a teacher's ideas about teaching over a career. 

Answers 
1. Phenomenology 5. Ethnography 9. Discourse analysis/semiotics 
2. Grounded theory 6. Narrative study 10. Basic 
3. Case study 7. Case study 11. Content analysis 
4. Phenomenology 8. Content analysis 12. Narrative 

RESEARCH IN THE PUBLIC EYE 

In July 2016, Elaine Chen, contributing writer for The Huffington Post, published an article that dis
cussed the need to collect primary data and discussed different types of qualitative research meth
ods, including interviews and observation. The author explains that conducting interviews with 
people in your population is a good way to yield insightful information about your population. 
She also offers some important advice when conducting interviews: establish a rapport with the 
subject, don't ask leading questions, and observe body language. One type of interview the author 
discusses is the focus group but she explains that, due to the cost typically involved in conducting 
focus group interviews, it may not be suitable as a data-collection method. 

The article recommends the following steps when conducting interviews: define the hypotheses 
to be tested, define the attributes of the research subjects, identify and contact a sample of those 
subjects (i.e., the interviewees), meet with the subjects face-to-face, ask the questions to the sub
jects and collect data, interpret the results, and compare the results to the hypotheses. Although 
the author wrote this article within the context of market research for start-up companies, the steps 
and principles discussed have applicability to other areas of research where qualitative is useful. 

Summary 

• Drawing on the article, describe the difference between open-ended and dose-ended ques
tions for interviews. 

• Why does the author recommend using open-ended questions to collect data for this kind 
of research? 

The major types of qualitative studies discussed in this chapter include ethnography, 
basic studies, case studies, content analysis, phenomenological studies, grounded 
theory studies, narrative analysis, and historical research. The three most widely used 
qualitative data-collection methods are observation, interviews, and documents. The 
reader who is interested in conducting a qualitative research study or who wants 
more information on a specific approach is advised to consult relevant textbooks on 
qualitative methodology. 
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Key Concepts 

advanced memo 
advocacy perspective 
arts-based research 
axial coding 

ernie perspective 
epoche 
essence 
ethnography 
etic perspective 
extant text 

multiple case study 

basic qualitative research 
bounded system 
bracketing 
bricolage 
bricoleur 
case study 
collective case study 
composite description 
constant comparative method 

of analysis 
content analysis 
critical ethnography 
critical research 
cultural portraits 
data saturation 
descriptive accounts 
diagramming 
discourse analysis 
elicited text 
embedded analysis 
emergent design 

extended observation 
external criticism 
focused coding 
foreshadowed problems 
grounded theory 
historical research 
holistic analysis 
horizontalization 
indigenous research 
informants 

open coding 
participatory research 
phenomenography 
phenomenological study 
phenomenology 
portraiture 

• pnmary sources 
realist ethnography 
reduction 
re-storying 
secondary sources 
selective coding 
semiotics 
sensitizing concepts 
structural description 
systematic approach 
textual description 
theoretical coding 
theoretical concept 
theoretical saturation 
unit 

initial coding 
initial memo 
instrumental case study 
internal criticism 
intrinsic case study 
invariant structure 
in vivo codes 
lived experience 

• memo1ng 

Exercises 

1. How do case studies differ from single-subject 
experiments? 

2. An investigator has a letter describing education in 
Britain in 1985. It is supposed to have been written 
by Prime Minister Margaret Thatcher. 
a. What question would be asked in external 

criticism? 
b. What question would be asked in internal 

criticism? 

3. What are the advantages and disadvantages of 
historical research compared with other types of 
research? 

4. Suggest a research question that could be best an
swered by using each of the following methods: 
a. Case study 
b. Content analysis 
c. Ethnography 
d. Narrative 
e. Phenomenological study 

5. Assume you are going to prepare a qualitative re
search proposal for your research methods class or 
for a dissertation. Suggest a question that you would 
like to investigate and then the qualitative method 
that would be most appropriate to use. 

6. Describe the disciplinary roots of the various ap
proaches to qualitative research. How might these 
roots influence how studies using these methods 
are done? 

unobtrusiveness 

7. Explain what a unit is in case study research. Give a 
specific example of a unit you might be interested in 
studying. 

8. How is narrative research different from historical 
research? 

9. What are the different kinds of coding used in 
grounded theory research? 

10. Explain the concept of bracketing in phenomenol
ogy. What is it also called? 

11. Determine which kind of case study would be 
conducted in each of the following: 
a. A researcher wants to understand the dramatic 

decline in behavior problems in a school district 
after it developed and implemented its own char
acter development curriculum. 

b. A researcher wants to understand how elementary 
and secondary school principals in a large urban 
district use technology in their work. 

c. A researcher wants to understand the life of a 
home-schooled child. 

12. Describe the difference between realist and critical 
ethnography. Which is more appealing to you and 
why? 

13. For each research question, indicate the appropriate 
qualitative approach to use in its investigation. 
a. How does an urban middle school faculty adapt 

to a rapid shift in the ethnic composition of the 
student body? 
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b. How did open education resources evolve over 
time? 

c. What understanding of mainstreaming emerges 
based on studies in several elementary schools? 

d. How do high research oriented universities por
tray themselves on their websites? 

e. What is it the experience of using an iPhone for 
the first time for adults over the age of 70? 

Answers 

1. Single-subject experiments focus on a single behav
ior or a very limited set of behaviors. The investiga
tor introduces a specific treatment for the purpose of 
studying the effect of this treatment on the subject. 
A case study attempts to describe the subject's entire 
range of behavior as it occurs in a natural setting. 
The researcher observes the subject's behavior in 
relation to the influence of the physical, social, and 
psychological environment. 

2. a. Was the letter really written by Margaret Thatcher? 
b. Does it accurately describe education in Britain 

in 1985? 

3. One advantage of historical research is the unlike
lihood of researcher or experimental interaction 
effects confounding interpretation of findings. A 
historical perspective can deal with issues and past 
situations that cannot be handled experimentally. 
The main disadvantage is the lack of experimental 
control, which makes unequivocal interpretation of 
data and generalization difficult. There is also the 
possibility of gathering inadequate or inaccurate 
information that is not verifiable. 

4. Answers will vary. 

5. Answers will vary. 
6. Basic qualitative research-social sciences; case 

study-business, law, and medicine; content 
analysis-communication studies; ethnography
anthropology; grounded theory-sociology; 
historical-history; narrative analysis-humanities; 
and phenomenology-philosophy. Responses to 
how these roots influence the research will vary. 

References 

Alerby, E. (2000). A way of visualizing children's and young 
people's thoughts about the environment. Environmental 
Education Research, 6, 205-223. 

Allen, A.M., Allen, D. N., & Sigler, G. (1993). Changes in sex
role stereotyping in Caldecott Medal award picture books 
1938-1988. Journal of Research in Childhood Education, 7, 
67-73. 

Andrews, M., Squire, C., & Tamboukou, M. (Eds.). (2008). 
Doing narrative research. London: Sage. 

Andrews, M., & Squire, C. (2013). Doing narrative research 
(2nd ed.). London: Sage. 

Atkinson, R. (1998). The life story interview. Thousand Oaks, 
CA: Sage. 

CHAPTER 16 TYPES OF QUALITATIVE RESEARCH 415 

f. How does the gaming culture in a massive 
multi player online game influence interactions 
between male and female members? 

g. How have faculty members' understanding of 
online teaching evolved over time? 

14. Describe ways that presenting arts-based research 
and indigenous research might differ from present
ing other forms of qualitative research. 

7. A unit in case study research is a single instance or 
occurrence of something that has boundaries that 
define it clearly: an individual, a group, a commu
nity, an institution, a program, and so on. Examples 
will vary. 

8. Narrative research attempts to tell the story or "lived 
experience" of an individual or group from a partic
ular perspective, whereas historical research attempts 
to establish facts and arrive at conclusions concern
ing the past. 

9. The systematic approach uses open, axial, and 
selective coding processes. The constructivist 
approach uses initial, focused, and theoretical 
coding processes. 

10. Bracketing is a process used to help the researcher set 
aside his or her own experiences and beliefs in order 
to take a fresh perspective. It is also called epoche. 

11. a. Intrinsic case study of the program 
b. Collective case study of elementary and secondary 

principals 
c. Instrumental case study of a home-schooled child 

12. Realist ethnography attempts to provide an objective 
third-person account, whereas in critical ethnogra
phy the researcher takes an advocacy position based 
on values. Answers will vary on preferences and 
reasons why. 
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raphy, g. narrative 

14. Answers will vary. 
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Q.) 
t:: 
Q.) 

Data-Collection 
Tools in 
Qualitative 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

17-1 Describe ways qualitative researchers use to 
gather data. 

17-2 Distinguish between the different roles of 
observers in conducting observations, and 
distinguish between an observation and an 
inference. 

17-3 Understand the different approaches to 
interviewing and common issues that can occur. 

17-4 Identify types of documents and artifacts used 
in qualitative research. 

\ 

Q) 
I I 

...c 
() 

I don't talk a lot when I interview. My 
job is to get out of the way. 

Anna Deavere Smith 

There's only one interview 

technique that matters ... Do 
your homework so you can listen 
to the answers and react to them 

and ask follow-ups. Do your 
homework, prepare. 

Jim Lehrer 

nee you have determined the qualitative 

research approach to use, the next step 

is to choose your data-collection method(s). The 

most common data-collection methods used in 

qualitative research are (1) observation, (2) inter

viewing, and (3) document or artifact analysis. 

Artifacts may include audio and video recordings, 
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social networking sites web sites, social networking sites, photographs, games, artwork, or other 
Web-based services 

that allow users to interact, items that provide insight related to the context or participants. You may 
communicate, and/or share 

information. use one or more of these methods in a qualitative study. 

17-1 Qualitative Observation 
observation A qualitative 

data-gathering technique where 
data that can be recorded with 

the senses (see, hear, touch, 
taste, feel) are recorded. 

interaction analysis The study 
of the interface (gestures, 

nonverbal exchanges, use of 
space) between and among 

people. 

Observation, a basic method for obtaining data in qualitative research, is more than 
just "hanging out" and it is a more global type of observation than the systematic struc
tured observation used in quantitative research. The qualitative researcher's goal is a 
complete description of behavior in a specific setting rather than a numeric summary 
of occurrences or duration of observed behaviors. Qualitative observation usually takes 
place over a more extended period of time than quantitative observation. Also, quali
tative observation is more likely to proceed without any prior hypotheses. Quantitative 
observations often use checklists and behavior observation tools developed prior to the 
observation to record or document observed behaviors. Qualitative observations rely 
on narrative or words to describe the setting, the behaviors, and the interactions. The 
goal is to understand complex interactions in natural settings. Observation can provide 
insights into interactions, capture context and process, provide information about the 
influence of a physical environment, and provide a more holistic picture. 

There are specialized approaches to observation such as interaction analysis 

(sometimes used in small group or classroom settings) that looks at the interaction 
of humans with each other and objects or things in their environment. Two types of 
interaction analysis are kinesics (the study of body movements and how those motions 
communicate messages) and proxemics (the study of how people use space). In both 
kinesics and proxemics, there are limitations related to cultural awareness because 
gestures and nonverbal behaviors as well as use of space (e.g., interpersonal distance) 
have different meanings across cultures. 

Observations are useful when you want to collect direct information; when you 
want to understand a behavior, a process, a situation, or an event; or when other 
data-collection methods seem insufficient or inappropriate. There are benefits as well 
as drawbacks to the use of observation for data collection. Observation may allow 
the researcher to determine whether what is said actually matches actions or may 
illuminate subtleties that may be beyond the consciousness of the person or that 
the person cannot articulate. Observation can allow the researcher to see things in a 
natural context and can be done inconspicuously. You might learn things that people 
may be unwilling to talk about. However, observation approaches can be very time 
consuming or intrusive, and the researcher may infer meanings that are not those of 
the observed-a danger particularly present in cross-cultural studies. The observer's 
presence itself can create an artificial situation and there is potential for bias. In addi
tion, good observation skills take training and practice, and observation data can be 
difficult to analyze. 

17-1 a Choosing an Observation Site 
Guided by the research question, the qualitative investigator must select a site in which 
to observe. You must seek to gain access to a particular site or group of people in which 
the topic of interest can be studied and then negotiate entry by adopting a role as a full 
participant observer, just an observer, or some combination of the two. Some sites are 
very specific to the research question. For example, if you want to investigate college 
majors in indigenous studies and their participation in research activities, you must 
find universities that offer majors in indigenous studies. 
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In many cases, once the site is selected, the researcher has to get permission to conduct 
the study in that setting. It may take a long time from the first contact with a site until 
final approval is given. Most school systems, for instance, follow specific procedures 
before granting approval to researchers. There are concerns about disruptions in the 
school, loss of teaching time, who will have access to the findings, and how the school 
might benefit from its involvement. Negotiating entry, adopting a role, and developing 
and maintaining trust with the participants in a study are fairly complex topics about 
which much has been written. Some recent texts have begun addressing specific issues 
related to culture or to indigenous peoples in the selection of and entrance into settings 
for qualitative research. 

17-2 Determining Researcher Roles 

participant A person who is 
the focus of the research, the 
person from whom or about 

whom data are gathered. 

nonparticipant When the 
researcher conducts an 

observation without taking 
an active part in the situation 

being observed. 

complete participant A 
member of a group under 

study who gathers data on the 
natural activity of the group 
without informing the other 

group members that they are 
under study. Also called a 

covert participant. 

participant as observer The 
person observing actively 

participates in the activities of 
those being observed. 

observer as participant An 
observer who interacts with 

subjects enough to establish 
rapport but does not really 

become involved in the 
behavior or activities of the 

group. The person's status 
as an observer/researcher is 

known to the group. 

Marshall and Rossman ( 2011) provide advice to consider related to the researcher's 
role in a study. First is the amount of "participantness" or level of involvement of the 
researcher in the setting, from complete participant (ernie perspective) to complete 
observer ( etic perspective), as described later. Second is the extent of "revealedness" or 
how well the participants are informed about the study, which may range from full 
disclosure to complete secrecy. Third is "intensiveness" or "extensiveness," indicating the 
amount of time and duration of time spent in the setting. Fourth is study focus, ranging 
from the specific (with well-developed research questions and data identification needs) 
to the diffuse (with more exploratory questions and less well-defined data needs). 

As noted previously, the qualitative researcher may be a participant in the situation 
being observed or a nonparticipant. Five stances toward observation have been identi
fied: (1) complete participant, (2) participant as observer, (3) observer as participant, 
( 4) complete observer, and (5) collaborative partner. 

A complete participant, or sometimes called covert participant, is a member of the 
group or is active in the context under study and focuses on the natural activity of the 
group without informing the group that it is under study. Sociological researchers have 
pretended to join street gangs or pretended to be homeless in order to learn about such 
groups' feelings, relationships, and problems. 

Another example is a researcher who becomes a certified teacher and takes a position in 
a school for the purpose of conducting research without telling anyone. On the Internet, a 
researcher may join a listserve, chat room, virtual world, social networking site, or gaming 
community in order to examine the online life of a particular subgroup. The ethics of 
the covert approach, however, may be questionable. Before undertaking such a study, you 
must submit your plan to your institutional review board (IRB) for approval. 

In the participant as observer stance, the observer actively participates and becomes 
an insider in the event being observed so that he or she experiences events in the same 
way as the participants. However, unlike the complete participant, the researcher's role 
is known to the people being observed. Anthropologists often are participant observers 
when they conduct a study of a particular culture. In educational research, however, it 
may be difficult for the investigator to pretend to be a member of a group and play the 
same role as the subjects who are being studied. For example, it might be possible for a 
young researcher to be accepted in a group of college freshman in order to gather data 
on the freshman experience but not to become a participating member of a junior high 
school club. A researcher might be a participant as observer in a massively multiplayer 
online role playing game (MMORPG) as part of a study. 

In the observer as participant stance, researchers may interact with subjects to 
establish rapport but do not become involved in the behaviors and activities of the 
group. Their status as observer/researcher is known to those under study. Their role 
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complete observer A 
researcher who is hidden from 
the group under study or who 
observes public behavior in a 

public setting. 

naturalistic observation A 
qualitative research term that 
indicates that the researcher 

is not attempting to alter 
a situation in any way but 

is merely observing and 
recording events as they 

naturally occur. 

collaborative partner A qual
itative term, most often used 

in action or feminist research, 
that refers to the partnership 
between the researcher and 

the participant in the research 
process. 

observer effect The impact 
that the observer's presence 
has on a study's participants 

so that they behave differently 
from the way they normally 

would. 

observer expectation A 
tendency for an observer who 

knows the participants he 
or she is studying to expect 

certain behaviors and hence 
to see or interpret actions or 

events in a certain way. 

observer bias An effect that 
occurs when the observer's 

personal attitudes and values 
affect the observation and/ 
or the interpretation of the 

observation. 

field notes The researcher's 
reflections and the written 

records of observations and 
conversations made during a 

qualitative research project. 

is more peripheral rather than the active role played by the participant observer. For 
example, a researcher could focus on observing a vocational training class for welfare 
recipients or an organization such as an online course development group. 

The complete observer is typically hidden from the group or may be simply in a 
public setting observing public behavior. For example, in studies that involve the use 
of one-way mirrors or hidden cameras to observe preschool child behaviors, the re
searcher is a complete observer. On a public playground, the researcher could observe 
from some distance, so that his or her presence is not noticeable to the children. A 
study of greeting behaviors of travelers at an airport or a study of how people use 
technology while dining with others may be conducted as a complete observer. The 
qualitative researcher simply observes and records events as they occur. No attempt is 
made to alter the situation in any way. These are considered naturalistic observations. 

Simple naturalistic observation can take a great deal of time because you must wait 
for the behavior to occur naturally. For this reason, some researchers set up contrived 
naturalistic situations to elicit the behavior to be observed. Although the setup is con
trived, the researcher tries to maintain the naturalness of the situation and makes the 
observations in a way not noticeable to the subjects. Hartshorne and May (1928) used 
naturalistic contrived observation in their classic study of classroom cheating. 

The collaborative partner stance described in action research and feminist research 
has as a defining characteristic an equal partnership in the research process between 
the researcher and participants. Community research and indigenous research also use 
collaborative partners as an approach to observation. 

The degree of participation in an observation study is thus a continuum ranging 
from a complete participant at one end to a complete observer at the other. You must 
decide what degree of participation will provide the most appropriate data. It is easier 
to ask questions and record observations if members of the group know your purpose; 
furthermore, it may be more ethical to make people aware of what is going on. Being 
open, however, may present problems. Knowing they are being observed, group mem
bers may behave differently from the way they usually do, or they may not be truthful 
when answering questions. 

This impact of the observer on the participants being studied, called observer effect, 

can result in an inaccurate picture of the group and its interactions. There is a risk that 
the observer will destroy the very naturalness of the setting that he or she wants to ob
serve. Observer expectation may occur when the researcher knows that the participants 
are associated with certain characteristics and may expect certain behaviors. In other 
words, expectations may cause the researcher to see or interpret actions or events in a 
particular way. 

Another problem with observation as a data-gathering tool is the possible effect 
that the observer might have on the results. Observer bias occurs when the observ
er's personal attitudes and values affect the observation and/or the interpretation of 
the observation. In participant observation, the observer may become emotionally 
involved in the group and hence lose objectivity. The nonparticipant observer can 
be more objective and emotionally detached from the group. A major question with 
observation is the extent to which the observations of another researcher might be 
different. 

17-2a Observation Field Notes 
The most common method of recording the data collected during observation is field 

notes. The researcher makes brief notes during the observation, then later expands his or 
her account of the observation as field notes. Notes may supplement information from 
other sources, including documents and interviews, or they may comprise the main 
research data. Field notes contain what the researcher has seen and heard. They have 
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two components: ( 1) the descriptive part, which includes a complete description of the 
setting, the people and their reactions and interpersonal relationships, and accounts of 
events (who, when, and what was done); and (2) the reflective part, which includes the 
observer's personal feelings or impressions about the events, comments on the research 
method, decisions and problems, records of ethical issues, and speculations about data 
analysis. In the reflective portion, note how the observation might have influenced the 
observed or influenced you and consider the implications of your own perspective. One 
of the most difficult parts of qualitative observation is separating the description of the 
observation (what you can see, hear, taste, touch, and smell) from the interpretation of 
what was observed-the inferences made by the researcher. 

observer comments Notes 
made by researchers conduct
ing an observation about their 

interpretations or thoughts 
related to what they are 

observing. 

The researcher's reflections are identified as observer comments ( OCs) to 
distinguish them from the descriptive information. Some researchers organize field 
notes so as to have the descriptive information in one column and the observer 
comments in an adjoining column as shown in Exhibit 17 .1. In the two-column 
format, the descriptive column contains descriptions of the setting, the people in the 
setting, and interactions and events that occur (who, what, when, where). It can also 
include drawings, pictures, and so on, that represent what is observed. The reflective 
column includes observer comments and inferences, the researcher's impressions, 
reflections, interpretations, feelings, and speculations. It can also include comments 
about the research methods, decisions about the research procedures, problems en
countered, and ethical issues that might arise. 

Field notes present the data that will later be analyzed to provide an under
standing of the research setting and the behavior of people within that setting. The 
successful outcome of the study relies on detailed, accurate, and extensive field 

Exhibit 17.1 Observation Template 

Location: XXXXXXX 
Date: December 19, 2019 
Time: 6:00pm 
Research Question: How do people use technology at a public holiday event? 

Time 

5:54pm 

5:58pm 

Descriptive Notes 

Arrived at the site and a choir was already set up on the 
pavilion stage. Singing had begun. Conductor standing 
in front of the choir. The master of ceremony stood 
behind the podium. The choir was dressed in white 
with hints of red designs around their outfits. Several 
microphones were set up around the stage, including 
the podium where the master of ceremony stood. 

A cameraman from the local TV station stood to the 
right of the stage, pointing the TV camera straight 
toward the choir. A young woman with a gray shirt and 
black shorts holds a cell phone in front of her. 

Reflective Notes 

Although the choir is singing, it seems this is just 
to kill time before the program begins at 6:00 pm. 

The program does not seem to have started, 
and because it is a live event, the TV crew might 
be testing the cameras at the moment. 

Behind the cameraman stands a huge Christmas tree The woman with the gray shirt seems to be 
decorated with lights, balls, and garlands. recording the choir with her phone. 

Wires ran from the TV station van to the cameramen 
around the area. One cameraman stood on top of a 
platform that was about 5 feet high. The cameraman 
on the platform faced his camera straight to the stage 
where the choir was singing. 

It looks like the platform was premade in antici
pation for events such as this where the cam
eraman must be situated above the crowd for a 
better shot. 
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6:02 pm Behind the master of ceremony, there was a DJ with It seems they will be using prerecorded music. 
a DJ system being run off a laptop computer as well 
as DJ software shown on the screen of the laptop. 
The DJ system was comprised of many parts, 
including a stand and many wires that run toward 
different speakers on the stage. This was DJ X, 
a well-known DJ in XXXXX. He uses a MacBook 
laptop with DJ software and has places available for 
pianos/keyboards to hook up if needed. 

6:04 pm There was a woman on the side of the stage, not in 
any particular uniform, wearing a red printed shirt and 
black pants. She has a cell phone up to her ear. 

6:08 pm Around the vicinity, one woman wearing all white 
with a green garland wrapped around her neck as 
a scarf used her phone to take a photo of peo
ple wearing the same type of clothes as she was 
weanng. 

6:11 pm One group of performers brought in a keyboard, speak
ers, a mixer, an amp, and a stand for the keyboard. This 
particular group requested to push back the risers the 
choirs used to stand on to make room for their dancers. 
Much of their performance was done via their own DJ 
system rather than the one set up earlier. The final songs 
were done using their organ. 

6:13pm 

6:14pm 

6:16pm 

6:18pm 

There was a truck in the back of the spectator tents 
with a bucket lift in the back. Inside the bucket was an
other TV cameraman. The camera was faced toward 
the main stage. The camera is covered in a plastic 
wrapping, with a wire coming down from the bucket. 
The cameraman has a set of earphones on. 

A woman with a striped shirt sits in the spectator tent 
talking on her phone. 

The master of ceremony speaks at the podium, talk
ing into two microphones set up in front of him. The 
choir, holding white folders, is silent. 

A man in brown enters the spectator tent with a large 
camera, taking photos as he walks into the tent, and 
then finally settling into the front row of three rows of 
tables and chairs. 

6:23 pm A man with a blue shirt sits outside of the TV van and 
fiddles around with his phone. 

6:26pm More groups of people in uniform continue to make 
their way to the spectator tent, and continue to pose for 
photos taken with their cell phones. Different uniforms 
of different colors flood the tents and around the tents. 
There aren't enough chairs for the people, so they lean 
up against cars and take photos as groups. 

6:30 pm One person in a red T-shirt uses a device similar 
to a tablet (not sure of the brand) to capture video 
footage of the performance on the main stage at the 
moment. Video was taken from the beginning of the 
performance all the way to the end of the performance. 

I think she is using her phone to call someone. 
Sounded as if she was telling someone to hurry 
up because the program had started already. 

It appears this is a group of performers waiting to 
go up next immediately after the performers on 
the stage are done with their numbers. 

Not sure why this group didn't use the same 
system as the other groups. 

Seems like a truck that telephone pole or electric 
line workers would use. I think the plastic wrapping 
of the camera was to help protect the camera from 
the rain, because the evening started out rainy. 
But it didn't rain until later on toward the end of the 
program. 

Sounded as if she were speaking to her kids at 
home giving them direction as to what needs to 
be done in the home before she gets there. 

I think the white folders are actually the lyrics to 
all the songs that they are singing. 

It appears the tables and chairs are reserved for 
VIP officials. 

Looks as if he's playing a game on his phone or 
could be checking social media. 

Seems to be a popular event. Perhaps the 
organizers underestimated the number of 
attendees. 

Seems to be a family member of the second 
group to perform. 
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6:32 pm A woman with a flower in her hair used the light 
from her phone to shine onto a paper that she was 
holding. 

6:38 pm A group of people all in white uses a selfie stick to 
take a group photo using their phone. They took 
several pictures. 

6:41 pm Two members of a performance group take turns 
playing a game on a tablet. 

6:43 pm A group of performers dressed in white all have 
lighted pins that flash Christmas colors. As they 
were about to go on, you could hear one of the 
ladies from their group reminding all of them to turn 
on their lights. 

6:45 pm A man on the other side of the seating area asked a 
woman for the time; she looked at her phone and told 
him the time. Others in the area keep looking at their 
phones briefly. 

6:4 7 pm A group of women were taking selfies and then one 
woman said that she was going to post it on Face
book right now, as she continued to press her phone. 
You could hear the beep from the phone. 

6:50 pm As a group was preparing to enter the stage, more 
photos using cell phones were taken. These photos 
are being taken as the keyboard and other items 
from other performances are being removed from 
the stage. 

6:52 pm The group who is coming off the stage take their 
electric piano, speakers, and wires. 

6:53 pm The group who is ready to perform begins setting up 
their own organs and speakers, and pull wires toward 
these devices. 

6:54 pm One man next to me actually had a watch to check 
the time. 

THINK ABOUT IT 17.1 

The poor lighting in the spectator tent made 
reading the program difficult, so she used 
the light from her phone to help her read the 
program. 

Although selfie sticks are becoming less and 
less used nowadays, they had one. Again, they 
seem to all be in one performing group. 

As group members become restless waiting 
their turn, especially because some of the 
groups performing are using more than the 
10 minutes allotted to them, members of the 
waiting groups find ways to kill time by taking 
photos, playing games, or chatting with each 
other. 

It seems inexpensive LED light pins that flash 
were used with this particular group as a uniform 
for the entire group. Maybe they wanted to be 
especially noticed and remembered. 

Performers are getting restless, constantly 
checking the time to see if people were following 
the time guidelines of 10 minutes. 

The beep probably signifies a photo has been 
successfully uploaded to Facebook. 

Appears most groups want picture reminders of 
the event. I think many of them plan to post them 
on social media. 

It seems to take a lot of time to put up and take 
down equipment between performances. Not the 
most efficient process. 

Some folks are just old school. 

Select a setting that you frequent (e.g., office, classroom, or restaurant). Observe and take 
field notes for 15 minutes. What sort of activities does the physical setting encourage or 
discourage? How do people use the space? How do they interact and communicate with 
one another? How do people behave when they are on their own, in pairs, in groups? What 
themes, features, or patterns do you see in your field notes? 
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notes, also referred to as thick, rich description. Record everything you see, hear, 
or experience during the observation session. Think of observations as things in
volving your five senses-record what you can see, hear, taste, touch, smell. Things 
to note in an observation include descriptions of the physical setting, the activi
ties occurring, social interactions and verbal exchanges between people, nonverbal 
communication, and other behaviors. Also, note things you might have expected 
to observe but did not. 

Observation sessions typically should last no more than 1 to 2 hours at a time; 
otherwise, so much data accumulate that it is difficult to record them all and difficult 
to maintain attention. Make the field notes during and as soon as possible following 
the observation, while the experience is fresh in your mind. 

As mentioned earlier, one difficulty novice researchers have with observation is 
to differentiate the observation (what you can see, hear, taste, touch, or smell) from 
inferences about or interpretations of those observations. An inference is a mental judg
ment you make that cannot be actually observed. It is an interpretation of what is 
observable. For example, you might notice during an observation that the grass is wet
that is an observation. However, if you were to write in your field notes that "it rained," 
that is an inference, an interpretation of why the grass is wet. There are a number of 
other possible interpretations or inferences. Perhaps the sprinklers were on. Perhaps it 
was morning dew. Can you think of others? 

Although field notes are the most common data-collection technique used in 
observations, other techniques may include audio or video recordings or photographs. 
Digital pens can store handwritten notes or record audio. Computer technologies may 
allow a researcher to digitally record a chat room session or a virtual world interaction. 
A disadvantage of some recording methods is that participants may be conscious of 
the camera or other recording devices and behave differently or may try to avoid being 
filmed or photographed. 

17-3 Qualitative Interviews 
interview Oral questioning of 

a subject. 
The interview is one of the most widely used and basic methods for obtaining qualitative 
data. Interviews are used to gather data from people about knowledge, opinions, beliefs, 
experiences, sensory descriptions, and feelings about situations in their own words. 
They are used to help understand the experiences people have and the meanings they 
make of them rather than to test hypotheses. Interviews may provide information that 
cannot be obtained through observation, or they can be used to verify observations. For 
example, observing a teacher in a classroom tells us something about the behavior, but 
interviewing helps us to put the behavior in context and helps us understand actions 
and choices. 

An interview has the advantage of supplying large volumes of in-depth data rather 
quickly. Interviews provide insight on participants' perspectives, the meaning of 
events for the people involved, information about the site, and perhaps information 
on unanticipated issues. Interviews allow immediate follow-up and clarification 
of participants' responses. The interviewer can probe for complex answers, and it 
provides an opportunity to clarify information. One disadvantage of the interview as a 
data-gathering tool is that interviewees may not be willing to share information or may 
even offer false information. 

Interviews require a great deal of time to conduct and later to transcribe the 
audiotapes or other notes. Interviewers need skill and practice to carry out a successful 
interview: The demographic characteristics of the interviewer can influence the way 
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unstructured interview A 
conversation between the 

researcher and participant in 
which questions arise from 

the situation. 

structured interview Each re
search participant is asked the 

exact same set of questions. 

partially structured 
interview Where the 

interviewer formulates a set of 
questions prior to an interview 

but may adapt or modify 
them during the interview. 

Also called a semi-structured 
interview. 
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an interviewee responds, and an interviewer can bias responses through nonver
bal behaviors, tone, and the questions asked. Cultural aspects can also influence a 
person's willingness to participate in an interview or may influence how questions 
are interpreted. In some cultures, it would not be appropriate for a male researcher to 
interview a female participant. 

The qualitative interview is typically more probing and open ended and less 
structured than the interview used in quantitative research, but it varies considerably 
in the way it is conducted. The structure of the interview follows the extent to which 
the questions to be asked are developed prior to the interview. At one extreme is the 
unstructured interview, a conversational type of interview in which the questions arise 
from the situation. It is sometimes described as "a conversation with a purpose." The 
most data-dense interviews may be of this form. The interview is not planned in detail 
ahead of time; the researcher asks questions as the opportunity arises and then listens 
closely and uses the subjects' responses to decide on the next question. The subjects 
in the setting may not even realize they are being interviewed. Using the who, what, 
when, where, why, and how categories is generally enough guidance for the researcher 
to follow in asking questions. 

At the other end of the continuum lies the structured interview, scheduled for 
the specific purpose of getting certain information from the subjects. Each re
spondent is asked the same set of questions but with some latitude in the se
quence. Although the questions are structured, qualitative structured interviews 
differ from quantitative structured interviews. In the qualitative approach, the list 
of questions is generally more limited in length and most questions cannot be 
answered with yes-or-no or limited word responses. Quantitative researchers also 
use structured interviews. They are typically longer and ask respondents to select 
from a limited number of choices or perhaps respond with yes or no. You may 
have experienced such a quantitative structured interview when a marketing firm 
calls to ask questions. 

In between the unstructured and structured qualitative interview is the partially 

structured or semi-structured interview, in which the area of interest is chosen and 
questions are formulated but the interviewer may modify the format or questions dur
ing the interview process. One characteristic that all qualitative interview formats share 
is that the questions are typically open ended (cannot be answered with a yes or no or 
simple response) and are designed to reveal what is important to understand about the 
phenomenon under study. 

17-3a Preparing for the Interview 
The qualitative researcher prepares for the interview. The first step is deciding who will 
be interviewed, when, and where. Consider the research question and who might be 
interviewed to gather relevant information to help answer that question. 

The next step is developing an interview protocol or guide. The interview protocol 
has three parts, much like a story. It has a beginning, a middle, and an end. The 
beginning includes an introduction that lets the interviewee know who the interviewer 
is, the purpose of the interview, why the interviewee was asked to participate, informs 
the interviewee of his or her rights as a research participant, establishes any ground 
rules, requests permission to record the interview if the interviewer plans to record, 
and checks for understanding. This introductory part of the interview is where the 
interviewer tries to establish rapport and help the interviewee feel comfortable, so a 
few warm-up questions are generally planned. 

The middle section is considered the body of the interview. This is where the 
questions to be asked during the interview are determined. Before developing the 
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questions, you must consider the objectives of the interview. The interview questions 
must be aligned with the objectives of the research. In developing the questions, you 
must think about the level of detail needed, the types of questions to be asked (which 
is dependent on the objectives), as well as the order of the questions. Once you have 
determined the interview questions for each area, then consider the flow of the ques
tions. Although in an unstructured or semi-structured interview you may not follow 
the question order, it is useful to think about the logical flow. More about types of 
interview questions and tips for developing good interview questions are covered in 
a later section. 

The end is where the interviewer makes plans to wrap up the interview. Often some 
broad questions are asked such as "Is there anything else you would like to add?" 
or "Is there anything I should have asked that I didn't?" Thank the interviewee for 
participating, remind him or her of what you will do with the information, confirm 
that you will keep the information provided confidential, provide contact information 
in case the interviewee wishes to later withdraw or have questions about the interview 
or the study, and thank him or her again for participating. An example of an interview 
protocol can be seen in Exhibit 17.2. 

Thoughtful development of the interview questions is important. As mentioned ear
lier, the interview questions must be aligned with the objectives of the research. For 
example, if the researcher is trying to understand behaviors, questions will be designed 
to get the person to talk about what he or she has done or is doing. If you are interested 

Exhibit 17.2 Interview Protocol 

Name of study: _________________ _ 

Research question: 

INTRODUCTION (5 MINUTES) 

• Thank you for coming today 
• Introduction of facilitator (myself): 

• Name is 
• Currently I am a 
• In case of problems or concerns provide contact information 

• Purpose of the discussion: 

• The purpose of today' s discussion is to better understand your perceptions of .... 

• Informed consent: 

Key points: 

1. The purpose of the study is to .... 
2. This interview is designed to pose no risks to you. 
3. Your identity will not be linked to your responses. That is, I will not report any information that 

could potentially make you identifiable, like your name or personal characteristics. 
4. The data I collect will remain confidential. Only members involved directly with this research will 

have access. 
5. You have the right to review the interview transcript, the material that is collected, and the data that 

have been gathered as the result of this session. 
6. You have the right to withdraw from the study at any time without prejudice. You can choose to 

leave or not answer any questions asked should you feel uncomfortable at any time during our 
discussion of your experiences. 

7. The interview will not be disseminated and participants (me and you) will not be benefitting 
monetarily or otherwise from its completion. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in pmt. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial rev iew has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 17 DATA-COLLECTION TOOLS IN QUALITATIVE RESEARCH 429 

• Check for understanding and obtain consent: 

• Are there any questions about the informed consent information? 

• Do I have your consent to proceed with this interview? 

• Confirm permission to record the session: 

• To help me in my analysis I would like to interview our session. 

• Only the researcher will access audio recordings. Transcripts will only be available to members 
involved directly with the research. 

• Instead of names I will use descriptors in the transcripts. 

• As I reflect, summarize, and report on what we have discussed, I will never share information that 
would allow you to be identified. 

• Check for understanding and obtain consent: 

• Are there any questions about the intent to record our session? 

• Do I have your consent to record our session? 

• Ground rules: 

• There are no right or wrong answers-! am interested in your perceptions and experiences. 

• Please let me know if you wish to stop or take a break at any time. 

• Check for understanding: 

• Are there any questions regarding the ground rules that were just shared? 

QUESTIONS 

1. Question: 

Potential Probes: 
a. Can you tell me more about that? 
b. Can you give me an example? 

2. Question: 

Potential Probes: 
a. Why does that stand out in your memory? 
b. Why was that important to you? 

3. Question: What kinds of issues might be related to ... 

Potential Probes: 
a. What would that look like? 
b. Can you give me an example? 

4. Question: How important do you think it is it to ... 

Potential Probes: 
a. How have your thoughts changed over time? 

5. Question: Can you describe how you ... 

Potential Probes: 
a. Can you give an example of ... ? 
b. Are there examples of different ways you ... ? 

WRAP-UP (5 MINUTES) 

• Thank you for coming today. 

• Remember that the thoughts you shared with us today will be used to understand perceptions 
about plagiarism. 

• Remember that your identity will remain private. What was said during this interview will remain 
confidential. 

• Confirm contact information-for further contact, questions, and/or concerns. 
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in opinions, questions will focus on what the person thinks about something. If you 
are interested in beliefs, questions will focus on habits of mind and their convictions. 
Different types of interview questions are asked depending on whether your research 
question is about behavior, opinions, beliefs, feelings, experiences, knowledge, and so 
on. Table 17.1 shows how the focus of interview questions would change depending 
on the focus of the overarching research questions, even though the general topic area 
of interest is the same. 

As stated earlier, in developing the interview protocol, you start by writing down the 
research question. However, you never ask the interviewee the actual research question. 
That is like asking your interviewee to do your analysis for you. You are developing 
interview questions to try to get at the answer to the research question. Once you have 
written down the research question, outline the broad areas that need to be explored in 
order to answer that question. Then develop questions for each major area, adjusting 
the questions based on the nature of the person to be interviewed. For example, the 
language of a question might need to be adjusted for interviewing a young student 
versus an experienced teacher. Difficult or more personal questions should be left un
til near the end of the interview when, hopefully, rapport has been established. Gen
eral questions should be asked before specific ones, positive questions before negative 
questions, questions about behavior before those about attitudes, and questions about 
the past before the present. If you are trying to understand a process, ask "how" ques
tions rather than "why" questions to try and avoid socially acceptable responses. For 

Table 17.1 Alignment of Research and Interview Questions 

Research Question 

Why do teachers incorporate technology in the class
room? 

How has technology changed the way teachers teach? 

What are teacher perspectives about technology in the 
classroom? 

How do teachers use technology in the classroom? 

Focus of Interview Questions 
• Decision-making processes 

• Beliefs about technology 

• Purposes for using technology 

• Internal motivations 

• External motivations 

• How they taught before 

• How they teach now 

• Differences in tasks then and now 

• Differences in preparation then and now 

• Differences in what they ask students to do then and now 

• Differences in how time spent during school 

• What they think about technology generally 

• What they think about technology more specifically 

• Benefits of technology in the classroom 

• Challenges with technology in the classroom 

• Perceived effects on students 

• Perceived effects on teacher work 

• What technologies they use 

• For what purposes they use them 

• For themselves 

• For students 

• Processes followed 

• Specific implementation strategies 
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example, "How did you come to choose this graduate program?" rather than "Why did 
you choose this graduate program?" 

Better interview questions are open ended and cannot be answered with a simple 
yesjno or a word or short phrase. They are straightforward, clear, and nonthreatening. 
General suggestions for interviewing provide such advice as not asking leading ques
tions that suggest an answer (e.g., "Can you give me examples of how you use tech
nology to communicate, such as for texting and tweeting?"), avoiding double-barreled 
questions or two questions in one (e.g., "Can you describe how you use technology 
at work and also how you use it at home?''), long questions, questions that include 
jargon, confusing questions, and questions that are biased (e.g., "Can you tell me how 
social media has had a negative effect on your relationships with friends?"). Malone 
(2011) also says that if five third-graders do not interpret the same question in the same 
way, then rewrite it. 

17-3b Conducting the Interview 
It is important to conduct interviews in a quiet, private place with few distractions. 
When conducting the interview, the interviewer must be tactful, well prepared (so that 
he or she knows what questions to ask), and listen well. Seidman (2006) describes 
three levels of listening: (1) listening to what the participant is saying; (2) listening to 
the "inner voice," the unguarded response that is not targeted to an external audience; 
and (3) listening while remaining aware of process and nonverbal cues. Careful listen
ing is crucial to successful interviewing, and one of the most difficult skills to develop 
is to know when to be silent and when to interject the next question. It is OK, even 
good, to not be the first to talk during silences. Often the interviewee just needs a few 
extra seconds to gather his or her thoughts. Basic instructions are to listen more, talk 
less, and ask real questions. If you are conducting face-to-face interviews, your body 
language should reflect active listening through open posture and eye contact (when 
it is culturally appropriate). Use nonverbal cues such as head nods to indicate you are 
listening. Do not interrupt the interviewee unless he or she has drifted too far off topic 
and there is a need to redirect. 

There are three strategies used during the interview to keep the conversation going: 
follow-up questions, probes, and the pause. Follow-up questions can be used to verify 
your understanding (So you are saying that ... ) , to clarify terms (When you say , do 
you mean ?), and to validate your understanding (I think I heard you say . . . does 
that make sense?). Probes are used to get more detail, to motivate the interviewee to pro
vide more information. Examples of probes include such things as "Can you given me 
an example?" or "Can you tell me more about that?" Common errors in probing include 
not recognizing when one is needed, interrupting the interviewee's train of thought 
by probing too much, using probes to control the topic, and using loaded or leading 
probes. The pause technique simply means being quiet longer than the interviewee, not 
jumping in to fill an uncomfortable silence. Give the interviewee time to process. 

Some key rules are important for interviewing. You must take care not to impose 
your own agenda or bias. You must be open to responses that are contrary to your 
own knowledge, beliefs, or perspectives. Take care not to mention specific terms or to 
overcue interviewees. You should direct responses to concrete detailed accounts rather 
than generalizations. You should also watch for and note discrepancies between the 
interviewee's verbal and nonverbal behaviors. Strategies useful in interviewing include 
the probe and the pause. The probe is a comment that leads to more detail, such as "Can 
you tell me more?," "I'm not sure I understand," and "Can you give me an example?" 
The pause involves staying silent longer than the interviewee. The pause is at least 5 sec
onds and may be coupled with eye contact, depending on cultural context. In addition, 
a good interviewer must remain on diligent guard to eliminate any personal biases 
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focus group A group of 
people who are interviewed 

together to gather information 
about their perspectives, 

perceptions, opinions, beliefs, 
or attitudes. 

phenomenological 
interviewing Examining lived 
experience through a series of 

in-depth interviews. 

that could threaten the accuracy of the data collected and never interject the inter
viewer's own experiences into the interview. Interviews are rich sources of information, 
and good interviewing takes skill and practice. Remember that no two interviewees are 
alike. It is your job to adapt to their style and make the effort to establish rapport. 

Researchers need to exercise caution when using the interview as a data-collection 
tool. Interviewing involves a relationship and as such is impacted by the level of rap
port between the researcher and those interviewed. Differences in such areas as gender, 
race, ethnicity, class, hierarchy, status, age, and language can influence that relationship 
and thus the responses. Also, there is always a danger that the researcher may impose 
values through the wording of questions or data interpretation. 

One of the most efficient ways to collect interview data is to use an audio or video 
recorder. This is much less distracting than taking notes, and it also provides a verbatim 
record of the responses. Flip video cameras, smart phones, and other new technologies 
are often inexpensive, compact, and easy to use in recording video. Video captures body 
language and facial expressions and aids in transcription because speakers are easily 
identified (Malone, 2011). 

Informal interviews in the field are reconstructed later and included in the field 
notes. Interviews conducted via e-mail, chat rooms, or social networking have been used 
in studies. Interviews can be conducted asynchronously, with the researcher and inter
viewee responding at different times, or synchronously as in a chat room, where both 
researcher and interviewee respond in real time. Skype is an example of a synchronous 
tool. Bulletin boards, e-mail, and social networking sites are examples of asynchronous 
tools. Benefits to conducting online interviews include removing barriers to participa
tion such as time, traveling, and scheduling. Asynchronous tools allow subjects to par
ticipate at their own convenience. Often there is some level of anonymity not available 
in face-to-face interviews, and some argue that the potential exists for deeper sharing. 
Online tools allow researchers and/ or participants to include video, images, and even 
assignments. Generally, online tools also provide an option for a ready-made transcript. 

No matter how the interview is recorded, Hogan, Dolan, and Donnelly (2009) pro
vide some general rules for transcription. All speech should be recorded, including 
unfinished sentences, brief utterances such as II mmm" and II eh." Overlapping speech 
or interrupted speech should be identified, and undecipherable speech should be indi
cated as well. Do not tidy up or edit the speech; hesitations, restarts, and the like should 
be retained. Indicate marked body movements, gestures, and laughter. Indicate the vol
ume of speech (whispered, loud, etc.), and be sure to identify the speakers, although 
use of pseudonyms is recommended. 

17-3c Specialized Interview Approaches 
In addition to general qualitative interviewing skills, some of the qualitative approaches 
have more specialized approaches to interviewing. Phenomenology, narrative research, 
and ethnography all have specific strategies for conducting interviews. Focus groups are 
another specialized type of interview. 

Phenomenological interviewing, grounded in philosophy, attempts to examine lived 
experience through three in-depth interviews, with the first focused on the past, the 
second on the present, and the third on connecting the previous two to understand the 
"essential" experience. Seidman (2006) put forth a framework for in-depth, phenome
nological interviewing that involves conducting a series of three interviews spaced days 
or weeks apart. The first interview focuses on the context of experience and is some
times referred to as a focused life history. The second interview asks respondents to 
reconstruct details of experience in the present. The third interview is about reflecting 
on meaning, how they make sense of the experience. The goal is to have the participant 
reconstruct an experience. 
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narrative interviewing A qual
itative interview technique 
used to draw out a partici

pant's account of a significant 
event or events he or she has 

experienced. 

ethnographic interviewing A 
form of interviewing 

grounded in anthropology 
that attempts to elicit 

information about the 
participants' culture and 

worldview. 
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Seidman (2006) provides a series of strategies or suggestions for interviewing, in-
cluding: 

• Ask questions when you do not understand. 

• Trust your instincts and follow your hunches. 

• Explore the participant's experience, but beware of inserting your own agenda. 

• Avoid leading questions. 

• Ask open-ended questions. 

• Follow up, but do not interrupt. 

• Ask participants to talk as if they were someone else or respond to you as if you 
were someone else. 

• Ask them to tell a story. 

• Ask them to reconstruct rather than to remember. 

• Ask for concrete details. 

• Do not take the ebb and flow of the interview too seriously. 

• Rarely share your own experiences. 

• Avoid reinforcing responses, either positively ("OK," "yes," and "uh huh") or neg
atively (frowns, "no," "uh uh"). 

• Explore laughter; it may reflect nervousness or be indicative of something else 
• going on. 

• Use the interview cautiously and avoid imposing your own interests. 

• Tolerate silence. 

Narrative interviewing has as its goal to get the interviewee to tell about some im
portant event or events in his or her life within the social context-in other words, 
get the interviewee to tell a story. Jovchelovitch and Bauer (2000) discuss three main 
characteristics of narrative storytelling: ( 1) provides enough detail to be plausible, ac
counting for time, place, motives, and so forth; ( 2) reports events relevant to his or her 
worldview; and ( 3) the core event has a beginning, middle, and end. They also provide 
basic phases of interviewing used to elicit the story. In the preparation phase, the field is 
explored and questions of interest to the researcher ( exmanent questions) are formed. 
In the initialization phase, the topic for the narrative is formulated, and visual aids may 
be used. In the main narration phase, the interviewer seeks to avoid any interruptions 
and provides nonverbal (eye contact, head shakes) and paralinguistic (uh-huh, mmm) 
encouragement and patiently waits for the end of a part of the story. In the questioning 
phase, the interviewer questions what happened and moves to themes or topics the 
interviewee has brought up (immanent questions). The interviewer does not provide 
his or her own opinions or contradict any aspects of the story and does not ask why. In 
the final concluding or small talk phase, why questions are allowed. The interviewer's 
goal is to empower the participant to tell his or her story. 

Ethnographic interviewing, grounded in anthropology, attempts to understand the 
participants' worldviews through gathering cultural knowledge and includes descriptive 
questions, structural questions, and contrast questions. Ethnography examines culture, 
and culture is revealed through language. The person interviewed in ethnography is 
referred to as an informant. Ethnographic interviewing moves from broad and general 
questions to the focused and specific questions. Spradley (1979) and McCurdy, Sprad
ley, and Shandy (2005) describe more than 30 types of questions used in ethnographic 
interviewing. The three main types are descriptive questions that aim to gather samples 
of the informant's language, structural questions that attempt to understand how infor
mants have organized knowledge, and contrast questions that are used to explore what 
the informant means by various terms. 
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focus group interviewing A 
data-gathering tool in which a 
researcher interviews a small 

group of people to obtain 
different perspectives on a 

particular issue. 

focused interview A 
qualitative research 

data-gathering technique 
employing open and flexible 

questions that respondents 
are free to answer in their 

own words. 

Descriptive questions are the basis for ethnographic interviewing and help to col
lect samples of how words are used in a culture. There are five types of descriptive 
questions: grand tour, mini-tour, example, experience, and native-language questions. 
Grand tour questions encompass four types. A typical grand tour question looks for 
patterns of event, for example, "Could you describe the typical day of a teacher?" A spe
cific grand tour question focuses on a real and specific event such as, "Tell me what you 
did yesterday in class from the time you entered the classroom until the time you left 
for the day." Guided grand tour questions ask for an actual tour of something, "Could 
you give me a tour of the virtual world you created?"; whereas task-related questions 
ask the informant to complete a task to aid in the description, "Could you draw a story 
board and explain to me the process?" 

Mini-tour questions have the same purpose and same subtypes as grand tour ques
tions except the mini-tour questions deal with a smaller aspect of an experience. Ex
ample questions are even more specific and ask for actual examples. For instance, if 
during an interview a teacher indicated that the principal was giving her a hard time, an 
example question might be, "Can you give me an example of the principal giving you 
a hard time?'' Experience questions ask about actual experiences with something and 
often lead to uncovering atypical or unusual examples. 

Native-language questions are designed to help the researcher better understand 
terms and phrases used in the culture. There are three types of native-language ques
tions: direct language, hypothetical interaction, and typical sentence questions. A direct 
language question might be, "What do you call this?" Hypothetical interaction ques
tions seek to understand how those in the culture talk to one another, "If you were 
talking to another gamer, what would you say?"; whereas a typical sentence questions 
for a gamer might be, "What are some sentences that use the term 'noob'?" 

Structural questions are often intermixed with descriptive questions and help to put 
things in context. An example of a structural question might be, "You said garners hang 
out in different places online. What are some of those places?" Contrast questions help 
to better understand informant's terms, for example, asking a special education teacher 
"You have mentioned accommodations and modifications. Can you explain the differ
ence between those terms?" 

Focus group interviewing is a specific approach used in qualitative research. A focus 
group interview typically centers on a particular issue; the trained interviewer elicits the 
views of the group members while noting interactions within the group. The assump
tion is that individual attitudes, beliefs, and choices of action do not form in a vacuum. 
Listening to others helps people form their own opinions. Focus groups are helpful 
because they bring different perspectives into contact. The researcher gains insight into 
how the participants are thinking and why they are thinking as they do. Focus groups 
make more economical use of time and money than do individual interviews and are 
more socially oriented. Also, they are helpful when a researcher is studying a topic that 
is new or one for which little information is available. The topics and ideas expressed 
in the focus group can help the researcher to identify questions and other important 
aspects of the phenomenon to pursue in the study. 

A focused interview is much more flexible and open in form than the survey inter
view discussed in Chapter 13. Respondents are free to answer in their own words, either 
briefly or at length. The questions asked may even vary from individual to individual. The 
responses are recorded by taking notes, either during the interview or immediately after
ward, or on audiotape. Focus groups are more socially oriented than individual interviews 
and can increase the sample size in the study, but they allow less control than individual 
interviews and data can be more difficult to analyze. Focus groups should not be used in 
emotionally charged environments or in environments with unbalanced power dynamics. 

Focused interviews were used by Kagan, Dennis, Igou, and Moore ( 19 9 3) to 
examine the effects of a staff development program on the professional lives of four 
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Interviewing individuals 
selected based on their 

expertise. 
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elementary teachers who participated in it. In the program, experienced elementary 
teachers worked as adjunct faculty at a university college of education for 2-year 
terms. The teachers interviewed said that they did not learn radically new things 
in the program, but that it enabled them to clarify what they already knew about 
teaching and to recommit themselves to the role of career teacher. This qualitative 
research showed the potential of school-university partnerships for enhancing 
teachers' professional lives. 

Focus groups typically consist of 6 to 12 people. The group should be small enough 
that everyone can take part in the discussion but large enough to provide diversity in 
perspective. Focus group discussions usually need to last at least 1 hour and possibly 
2 hours. Groups should be homogeneous in terms of prestige and status to ensure 
comfort in expressing opinions. 

Hogan, Dolan, and Donnelly (2009) discuss some of the tensions inherent in 
conducting focus groups. Whereas the synergies created by a group may lead to a greater 
quantity of information, there also is the potential for contamination of individual 
views as a result of the group dynamic. Talk generated in a group context differs from 
that of one individual. Thus, the researcher must attend to group composition and how 
particular group characteristics might influence the discussion. Context is important 
because what is said cannot be separated from the circumstances in which it is said. 

Hogan, Dolan, and Donnelly (2009) also note that there are some conflicting views 
among qualitative researchers concerning focus groups. Two areas are selection of 
participants and discussion of sensitive topics. In selecting participants, some discour
age use of preexisting groups (clubs, etc.) and recommend groups of strangers, arguing 
that strangers do not already know others' opinions and views and may disclose more 
to each other than in a group of friends. Others recommend preexisting groups when 
examining social context. Many advise against using focus groups regarding sensitive 
topics. Others argue that participants might find discussion of these topics easier in 
a group setting and that less inhibited members of the group might encourage shy 
members to disclose-a safety in numbers argument. 

Malone (2011) articulates some differences between one-on-one and focus group 
interviews in Table 17 .2. 

Exhibit 17.3 provides some sample focus group questions. For more information on 
conducting focus groups, see Krueger and Casey (2009). 

Elite interviewing selects individuals based on their expertise-those who are 
considered particularly influential or well informed. For example, in a study of how 
4-year public universities made decisions about their response to major budget 
cuts, Wojcik ( 2007) chose to interview the chief financial officers of the institutions. 
Interviewers of elites often face difficulty related to making contact, time constraints, 
strong personalities, and elite perceptions of the competence of the researcher. 

Table 17.2 Differences between One-on-One and Focus Group Interviews 

One on One Focus Group 

• No group dynamic • Group think dynamic 

• Bias is to the moderator but not peers • Higher likelihood of socially acceptable answers 

• More individual input • Not allow opinions expressed equally 

• Clearer top-of-mind insights • Limited top-of-mind insights 

• Deeper emotional insights • Collective emotion 

• Individual think, believe, feel • Group interaction 

• Easier to schedule • Harder to schedule 

• Better for executives • Good for brainstorming, creative, collaborative sessions 

• Better for sensitive topics 
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Exhibit 17.3 Sample Focus Group Questions 

These questions were designed to be used in a study about a school's adoption of a one-to-one 
tablet device policy. 

1. Describe your involvement in making the decision to use adopt a one-to-one tablet policy in your 
school. 

2. How do you feel about the amount and type of communication you received during the decision and 
planning process? 

3. What preparation or training were teachers given prior to the policy implementation? 
4. How has the adoption of the policy affected your curriculum? 
5. How has the change affected your classroom instruction practices? 
6. How have the changes affected teacher attitudes about tablet technologies in the school? 
7. What effect do you think the change has had on students? 
8. What feedback have you heard from students and parents about the policy? 
9. Think back to last year before the one-to-one policy was in place. What is different in the school this year? 

10. What things are going well or not so well with the new policy? 

17-4 Documents and Artifacts 
Qualitative researchers may use written documents or other artifacts to gain an under
standing of the phenomenon under study. The term documents refers to a wide range of 
written, physical, and visual materials, including what other authors may term artifacts. 
Documents can be any preserved recording (written, printed, electronic, photographic, 
or other form) of a person's thoughts, actions, and creations. An artifact is any object 
made or used by humans. John Hennigar Shuh (1994) discusses how artifacts can be 
useful in research: 

... everything that someone makes, or decides to use, is a crystallization of that person's 
choices, ideas and values pursued within the context of a society that offers certain ex
pectations, limits and possibilities. I also know that a careful, critical "reading" of an 
object can uncover at least some of those choices values, ideas, expectation, limits and 
possibilities. 

Unlike interviews or focus groups, documents generally already exist; they are not 
generated by the researcher. There can be instances where the researcher has the partic
ipants create a document or artifact as part of the research process, for example, asking 
young children to draw pictures of their feelings or asking teachers to keep a journal to 
document their thinking about creating a technology-based lesson. 

The researcher must make theoretically informed decisions about the selection 
of appropriate documents. Documents are not "objective" in the positivistic sense 
because although they are independent of the researcher, they are not independent 
of those who created them. Documents are written by people, for people, and some 
may be written explicitly to change behavior. Researchers must also understand that 
language is not autonomous from the generation of people using it, culture influences 
language (Hogan, Dolan, & Donnelly, 2009). Documents may be personal, such as 
autobiographies, diaries, memoirs, and letters; official, such as files, reports, yearbooks, 
attendance records, census reports, budgets, memoranda, minutes, government 
documents, and official websites; of popular culture, such as books, films, cartoons, 
videos, blogs, and social networking sites; or researcher generated, as discussed earlier. 
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document analysis Coding 
content from documents into 

categories and themes to give 
meaning to text. 

primary source Original 
documents, relics, remains, or 

the records of an eyewitness 
used in historical research. 

secondary 
source Secondhand 

information, such as a 
description of a historical 

event written by someone 
other than an eyewitness. 

external criticism Evaluation 
of the authenticity of a 

document or other concrete 
evidence in historical 

research. 

internal criticism 
Evaluation of the truthfulness 

of a document in historical 
research. 
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Artifacts can be a wide array of things including such things as articles of clothing, 
buildings, furniture, utensils, and so on. 

Document analysis can focus on written or text-based artifacts (textbooks, novels, 
journals, meeting minutes, logs, announcements, policy statements, newspapers, tran
scripts, birth certificates, marriage records, budgets, letters, e-mail messages, etc.) or on 
nonwritten records (photographs, audiotapes, videotapes, computer images, websites, 
musical performances, televised political speeches, YouTube videos, virtual world set
tings, blogs, social networking sites, etc.). In some cases, the researcher may ask subjects 
to produce artifacts or documents-for example, asking participants to keep a journal 
about personal experiences, to write family stories, to draw pictures to express mem
ories, or to explain their thinking aloud as they are recorded. In focus group research, 
some researchers give presession homework assignments to participants that are then 
collected for document analysis. Examples are making collages, providing objects, and 
taking pictures. Other examples of during-interview assignments that can be collected 
and reviewed as documents include image selection, writing before speaking, and 
filling in thought bubbles for fictional characters (Malone, 2011). 

You are likely familiar with a wide range of public records. If you were interested 
in examining the changing role of the federal government in education, for 
example, you might examine the Congressional Record, federal reports, websites of 
congressional committees, agency reports, Education Week, and the Chronicle of Higher 
Education. Personal documents are typically first-person narratives and include 
such items as diaries, letters, home videos, scrapbooks, Facebook sites, and more. 
Although these may be good sources of information about an individual's beliefs 
and perspectives, they are highly subjective and not necessarily reliable. Physical 
materials may include many objects, such as equipment, paintings, photographs, 
and other physical traces. For example, a researcher interested in student pride in 
a school might document the amount of trash left in hallways and classrooms. 
Researcher-generated documents are prepared by the researcher or for the researcher 
by the participants, as in the previous example in which participants are asked to 
keep a journal or to draw a picture. 

A document written by someone who has had firsthand experience with the 
phenomenon under study is considered a primary source. For example, researchers 
have used diaries and letters written by pioneer women to understand what life was like 
for such women in the early years of our country. A secondary source is a secondhand 
description written by someone who may have heard about an event from others 
but did not directly experience it. You cannot assume that documents always provide 
accurate accounts of events or settings. Other sources of data should be used whenever 
possible to corroborate the conclusions presented in the document. 

It is important to establish the authenticity of documents used in research. The re
searcher should attend to such issues as the history of the document, its completeness, 
and its original purpose. Even public records may have built-in biases that need exami
nation, and personal documents may be subject to deception or distortion (intentional 
or unintentional). Another limitation is that documents are generally not produced for 
research purposes and may be incomplete or unrepresentative. In historical research, 
there is discussion of being critical of documents and artifacts and using the techniques 
of external and internal criticism. External criticism seeks to establish the authenticity 
or trustworthiness of the source, to determine if the source is what it claims to be. 
Internal criticism seeks to determine the reliability or accuracy of the information in 
the source. Despite limitations, documents are a good source of data. They can provide 
good descriptive information, are stable sources of data, and can help ground a study 
in its context. Questions that can be asked about documents and artifacts can be seen 
in Table 17 .3. 
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Table 17.3 10 Questions for Document and Artifact Analysis 

Document Analysis Artifact Analysis 

1. Who wrote the document? 1. Who made it? 

2. Who was the intended audience? 2. Of what is it made? 

3. What was the story line? 3. How was it made? 

4. Why was the document written? 4. Where and when was it created? 

5. What type of document was it? 5. For whom/why was it made? 

6. What was its purpose? 6. What was the intended use? 

7. What were the basic assumptions made by the 
author? 

7. What assumptions did the creator make? 

8. How is it similar or dissimilar to other items? 
8. Can I believe this document? 9. How does the object affect our understanding of 

the society that produced this artifact? 9. What can I learn about the society that produced it? 

10. What does this document mean to me? 10. What does this artifact mean to me? 

content analysis A research 
method applied to written or 

visual materials to analyze 
characteristics of the material. 

Examining records and documents is an unobtrusive approach to qualitative re
search and can be conducted alone or as part of a study that includes other forms of 
data collection. The specific analytic approach is called content analysis. The National 
Archives has educator resources available on its website (http:/ fwww.archives.gov 
feducationjlessonsfworksheets/) that are free to use. These resources include a variety 
of templates or worksheets useful for document analysis. The worksheets available in 
2017 included those for examining photographs, written documents, artifacts or ob
jects, posters, maps, cartoons, videos, motion pictures, and sound recordings. 

RESEARCH IN THE PUBLIC EYE 

In February 2014, a Washington Post article by Colin Elman and Diana Kapiszewski discussed how 
data sharing, openness, and transparency have become more important for qualitative researchers 
and social scientists. The authors give three reasons behind this push for greater openness to improve 
the quality and usefulness of social science research: ( 1) it allows for more careful evaluation and 
replication (reliability) of research studies; (2) it allows for additional reduction of redundant re
search studies; and ( 3) it improves active learning by allowing students to freely access shared data. 

Elman and Kapiszewski discuss a tool called the Qualitative Data Repository (QDR), which aims to 
share multimethod qualitative data from social science research. QDR houses many types of primary 
and secondary data, and it allows research studies to potentially have a greater impact by making it freely 
accessible. The data can be cited or reused, and QDR provides controls that help protect confidentiality 
or other privacy issues covered by legal or ethical standards as well as required by funding agencies. 

Summary 

• Describe the move toward sharing, openness, and transparency in the social sciences. 
• What are some of the other characteristics of the Qualitative Data Repository tool? 
• How might these characteristics support this move toward increased collaboration and 

transparency? 
• What additional features might the QDR tool add that would provide additional support 

to researchers? 

In qualitative research, observation, interviewing, and document/ artifact analysis 
are the most predominant data-collection strategies. Marshall and Rossman (2011) 
provide useful illustrations of the strengths and weaknesses of the various qualitative 
data-collection strategies and describe several specialized data-collection strategies. 
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A final note on data sources: Researchers are beginning to pay particular attention to visual 
and technology-based information and are raising questions about how we collect and use 
these data in what they perceive as a new environment that may confound assumptions we 
make about qualitative research. Harper (2005) considers how technology has revolution
ized the use of visual imagery, pointing to software that allows individuals to create nonlin
ear multimedia-based information. Markham ( 2005) calls for a need to adjust traditional 
research methods to new online environments but also to reassess the premises of qualita
tive inquiry. Markham indicates that these new communication technologies "privilege and 
highlight certain features of interaction while obscuring others" (p. 796). She points to issues 
related to determining what constitutes data in this new environment 

The American SocietyforTraining and Development (2012) points out that tools such as 
Twitter, Facebook, Linkedln, SurveyMonkey, and other technologies provide an array of op
portunities to collect document data. But it also cautions about potential limitations involv
ing coverage and nonresponse: not everyone has access to these options, some choose not 
to use them, and some lack interest in participating in the research via these technologies. 

Key Concepts 

collaborative partner 
complete observer 
complete participant 
covert participant 

focused interview 
interaction analysis 
internal criticism 
interview 

observer expectation 
partially structured interview 
participant 

content analysis 
document analysis 
elite interviewing 
ethnographic interviewing 
external criticism 

narrative interviewing 
naturalistic observation 
nonparticipant 
observation 

participant as observer 
phenomenological interviewing 

• pnmary source 
secondary source 
semi-structured interview 
social networking sites 
structured interview 
unstructured interview 

field notes 
observer as participant 
observer bias 

focus group 
focus group interviewing 

Exercises 

observer comments 
observer effect 

1. Distinguish between participant and nonparticipant 
observation; give an example of each. 

2. Give an example of a complete participant 
observation. 

3. What are field notes? What should they contain? 
How can they be collected? 

4. Suppose you want to determine the extent to which 
elementary school social studies textbooks are dis
cussing the achievements of African Americans. How 
would you proceed to obtain data on this question? 

5. What roles can a qualitative observer assume in a 
study? 

6. School systems in the United States are hiring an 
increasing number of social workers. You have been 
asked to gather data on what these social workers do 
and whether their presence in schools makes any dif
ference in student achievement, student self-concept, 
discipline, and relations with parents. How would 
you design a qualitative study to answer this ques
tion? Indicate the method and the data-gathering 
procedure that you think would be most effective. 

7. What are three main threats to the accuracy of quali
tative observations? 

8. Give two examples of probes that can be used in an 
interview. 

9. What are some of the more specialized approaches 
to interviewing? 

10. What are some tips for developing a good interview 
protocol? 

11. Provide examples of documents and artifacts that 
can be used in educational research. 

12. For each of the following, identify what role the 
observer has chosen (complete/covert participant, 
participant as observer, observer as participant, com
plete observer, collaborative partner). 
a. The researcher observes and interacts with a team 

of instructional designers but is not involved in 
the activities of the group. 

b. The researcher is a member of an online commu
nity for writers and decides to study it without 
telling the other members. 

c. The researcher works with members of a non
profit group that provides arts education after 
school to understand how they believe art influ
ences the academic performance of the students. 

d. The researcher observes the behavior of attendees 
at a college football game. 

e. The researcher joins an online gaming group and 
participates in playing the game, but other garners 
know they are being studied. 
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Answers 

1. In participant observation, the researcher actively 
participates in the group being studied. In nonpar
ticipant observation, the researcher does not par
ticipate in any activity but acts only as an observer. 
Examples will vary. 

2. A researcher might take a job as a waitress or waiter 
in a neighborhood bar in order to study this particu
lar social unit. 

3. Field notes are the notes recorded in the field by a 
researcher doing a qualitative study. They consist 
of what the researcher sees or hears and interpreta
tions of observations. They have two components: 
descriptive (what the researcher sees and hears) and 
reflective (what the researcher thinks or feels). 

4. A content analysis would be the appropriate research 
design. You would obtain a sample of widely used 
social studies textbooks, set up categories, and go 
through the books counting the number of times the 
achievements of African Americans are mentioned 
within each category. The categories might be males 
or females, or they might involve the fields in which 
the achievements were made, such as music, science, 
literature, and so on. You would also document and 
reflect on qualitative aspects: how are the achieve-
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Rigor and 
Ethics in 
Qualitative 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

18-1 Understand the importance of trustworthiness 
in qualitative research. 

18-2 Explain a variety of ways to enhance the credi
bility of qualitative research. 

18-3 Describe the differences between generaliz
ability and transferability. 

18-4 Define dependability and provide examples of 
strategies to enhance it. 

18-5 Identify the challenges faced in qualitative 
research with neutrality. 

18-6 Recognize ethical issues that may be associ
ated with qualitative research. 

\ 

Q) 
I I 

...c 
() 

It ain't what you don't 

know that gets you into trouble. 

It's what you know for sure that 

just ain't so. 
Mark Twain 

n quantitative research an important consider

ation is whether the data are valid and reliable. 

In other words, is the quality of your data deemed 

rigorous? Although the terms validity and reliability 

have most commonly been associated with rigor in 

quantitative research, the consistency of the data 

and making valid inferences from the data are 

also important issues 

in qualitative research. 

rigor A concept in qualitative 
research that is somewhat the 
equivalent of reliability and va
lidity in quantitative research. 

441 
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18-1 Trustworthiness 

trustworthiness A broad 
term that refers to the rigor 
of qualitative research and 

encompasses credibility, 
confirmability, dependability, 

and transferability. 

Qualitative researchers may use different terms to apply to these criteria. The overall 
issue of rigor in qualitative studies is also called trustworthiness: How confident can 
you be that the findings of the research are truthful and worth paying attention to? 
Although the underlying concepts related to rigor are similar in quantitative and 
qualitative research, there are differences in the nature of the data and the philosophical 
assumptions on which they are based that have led to different terminologies. For a qual
itative study to be trustworthy, the researcher must demonstrate its truth value, provide 
a basis for applying the findings, and provide for external reviewers to make judgments 
about the consistency of procedures and neutrality of findings. Trustworthiness is about 
establishing four things: credibility, transferability, dependability, and confirmability. 
We discuss these qualitative terms most commonly used to address these issues of rigor 
and then strategies used in qualitative research to address concerns. Sometimes a single 
strategy may address more than one issue of rigor. Table 18.1 summarizes the standards 
of rigor used in quantitative and qualitative research and the issues of rigor addressed. 

Table 18.1 Standards of Rigor for Research 

Quantitative 

Internal validity 

External validity 

Reliability 

Objectivity 

Qualitative 

Credibility 

Transferability 

Dependability or trustworthiness 

Confirmability 

Issue Addressed 

Truth value 

Generalizability/applicability 

Consistency 

Neutrality 

18-2 Credibility 

credibility The accuracy or 
truthfulness of the findings 

in qualitative research; similar 
in concept to internal validity 

in quantitative research. 

structural corroboration The 
use of different sources of 

qualitative data and different 
methods to determine if there 
is agreement (corroboration) 

in the description and 
interpretation of a state of 

affairs. 

triangulation The process 
of confirming data by using 
multiple data-gathering pro
cedures, multiple sources of 
data, or multiple observers. 

Validity cannot be taken for granted. The integrity of qualitative research depends on 
attending to the issue of validity. Validity concerns the accuracy or truthfulness of the 
findings. It is relative-related to the purpose and circumstances of the research. The 
term most frequently used by qualitative researchers to refer to this characteristic is 
credibility. How confident can you be in the researcher's observations, interpretations, 
and conclusions? Are they believable (credible)? 

Credibility in qualitative research concerns the truthfulness of the inquiry's findings. 
Credibility or truth value involves how well the researcher has established confidence 
in the findings based on the research design, participants, and context. The researcher 
has an obligation to represent the realities of the research participants as accurately as 
possible and must provide assurances in the report that this obligation was met. Cred
ibility in qualitative research is analogous to internal validity in quantitative research. 

A number of methods have been identified in the literature for enhancing the credibil
ity (internal validity) of qualitative studies. These methods may be categorized according 
to five types of evidence: structural corroboration or structural coherence, consensus, 
referential or interpretive adequacy, theoretical adequacy, and control of bias. 

18-2a Evidence Based on Structural Corroboration 
Eisner (1998) defines structural corroboration as a "means through which multiple types 
of data are related to each other to support or contradict the interpretation and evaluation 
of a state of affairs" (p. 110). The use of multiple sources of data, multiple observers, and/ 
or multiple methods is referred to as triangulation. Structural corroboration uses different 
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data triangulation 
An investigation of whether 
the data collected with one 

procedure or instrument con
firm data collected using 

a different procedure 
or instrument. 

methods triangulation 
The use of more than one 

method on the assumption 
that the combination results 

in better evidence. 

consensus An agreement 
among others who 

are competent. 

peer review A discussion 
among the researcher's peers 

to determine whether his or 
her interpretation of the 

data is reasonable. 

peer debriefing The members 
of a qualitative research 

team who check one anoth
er's work, look for evidence 
of bias, and act to keep one 

another honest. 

investigator triangulation 
A process in which multiple 

researchers collect data inde
pendently and compare 

their collected data. 

interpretive adequacy The de
gree to which the participants' 
viewpoints, thoughts, feelings, 

intentions, and experiences 
are accurately understood and 

portrayed. 

referential adequacy A term 
used in qualitative research to 

refer to the degree to which 
participants' viewpoints, 

thoughts, feelings, and 
experiences are accurately 

understood. 

member checks A process in 
which a qualitative researcher 

asks the participants in a study 
whether they have accurately 

and realistically described 
their experience. The partic

ipant feedback contributes 
to the trustworthiness of 

qualitative inquiry. 
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sources of data (data triangulation) and different methods (methods triangulation). A 
combination of data sources, such as inteiViews, observations, and relevant documents, 
and the use of different methods increase the likelihood that the phenomenon under 
study is being understood from various points of view. In data triangulation, the researcher 
investigates whether the data collected with one procedure or instrument confirm data 
collected using a different procedure or instrument. The researcher wants to find support for 
the conclusions in more than one data source. Convergence of a major theme or pattern in 
the data from these various sources lends credibility to the findings. Methods triangulation 

uses more than one method (e.g., ethnography and document analysis) in the study. The 
assumption is that the combination of methods results in better evidence. When these 
different procedures or different data sources are in agreement, there is corroboration. 
For example, when interviews, related documents, and recollections of other participants 
produce the same description of an event, or when a participant responds similarly to a 
question asked on three different occasions, one has evidence of credibility. 

18-2b Evidence Based on Consensus 
Validity based on consensus is defined as "agreement among competent others that the 
description, interpretation, evaluation, and thematics" are correct (Eisner, 1998, p. 112). 
This type of validity is primarily demonstrated through two methods: peer review and 
investigator triangulation. In peer review, also called peer debriefing, the question asked 
is "Given the evidence presented, is there consensus in the interpretation?" Colleagues 
or peers are provided with the raw data along with the researcher's interpretation 
or explanation and asked to play a kind of "devil's advocate" role. Discussions then 
determine whether the reviewer( s) considers the perceptions and interpretation made 
by the researcher to be reasonable, given the evidence. Investigator triangulation involves 
having multiple researchers collect data independently and compare the collected data. 
The key questions here are "Did what was reported as taking place actually happen?" 
and "Did the researcher accurately report what was seen and heard?" 

If multiple investigators agree in their description of the context, in their description 
of events, and in their reporting of what was said, internal validity, or credibility, is 
enhanced. Using investigator triangulation makes it less likely that outside reviewers of 
the research will question the data. Several human instruments working together are 
usually better than one; furthermore, team members act as peer reviewers or "peer de
briefers," keeping one another honest. A beginning researcher who must work alone on 
a dissertation can ask another person to be a de briefer; this "outsider" can go through 
the researcher's data periodically and point out bias when necessary. 

18-2c Evidence Based on Referential 
or Interpretive Adequacy 

Referential or interpretive evidence of validity refers to "portraying accurately the mean
ings attached by participants to what is being studied" by the researcher and "the degree 
to which the qualitative researcher accurately understands participants' viewpoints, 
thoughts, feelings, intentions, and experiences, and successfully portrays them in the 
research report" (Johnson & Christensen, 2017, p. 300). Two primary strategies are 
used to enhance referential adequacy: member checks and low-inference descriptors. 

Member checks (participant feedback) ask the question, "Do the people who were stud
ied agree with what you have said about them?" At the end of the data-collection period, 
the researcher may ask participants to review and critique field notes or tape recordings for 
accuracy. This in itself is insufficient for member checking. The researcher also shares his or 
her interpretations of the data with the participants to help clear up miscommunication, 
identify inaccuracies, and help obtain additional useful data. In member checks, the 
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low-inference descriptor 
A verbatim or direct quotation 

from the participants in 
qualitative research that 

help a reader experience the 
participants' world. 

theoretical adequacy The 
degree to which a theoretical 
explanation developed from 

the study fits the data and 
is defensible. Also called 

plausibility. 

extended fieldwork 
An investigation carried out 

over a prolonged period 
of time in the field. 

theory triangulation 
A process of considering 

how the phenomenon 
under investigation 

might be explained by 
multiple theories. 

interdisciplinary triangulation 
The use of other disciplines 

to infer processes and 
understandings of the 

findings of a qualitative 
study. 

pattern matching A process 
of making predictions based 

on theory and then determin
ing how well patterns 

in the data fit the 
predicted pattern. 

researcher bias The biases 
held by the investigator that 

may be a source of invalidity 
in qualitative research studies. 

reflexivity A qualitative 
researchers' use of self

reflection to recognize and 
actively search for their 

own biases. 

researcher solicits feedback from the participants about the study's findings. Has the 
researcher accurately described and interpreted their experience? Feedback from the 
participants may help the researcher gain further insight and/or call attention to something 
that he or she missed. Furthermore, through member checking, the researcher demonstrates 
courtesy to the participants by letting them read what has been written about them. 

Using many low-inference descriptors such as verbatim or direct quotations helps 
the reader experience the participants' world. Using tape recorders or video cameras 
enables the researcher to use these descriptors. Thick rich description also helps the 
research convey an understanding of the study's context. These descriptions are very 
detailed, helping the reader "see" the setting, or if reporting themes from interviews, 
using the actual words of the respondents. 

18-2d Evidence Based on Theoretical Adequacy 
Theoretical adequacy or plausibility concerns the degree to which a theoretical 
explanation developed from the study fits the data and is defensible. There are three 
key strategies for promoting theoretical adequacy: extended fieldwork or prolonged 
engagement with those being studied, theory triangulation, and pattern matching. 

Extended fieldwork provides time for the researcher to observe a full range of activities 
in order to identify patterns and relationships and their typicality, which will contribute to 
valid interpretations. An extended time in the research setting enables the researcher to gain 
the participants' trust and thus to obtain more detailed and honest responses. Prolonged 
engagement with the research participants brings out more in-depth understanding. 
Credibility is threatened by errors in data collection caused by participants providing 
socially acceptable responses or acting differently because of the researcher's presence. 
Use of extended fieldwork or prolonged engagement can reduce this possibility because 
it provides the researcher more opportunities to check perspectives and allows informants 
to become accustomed to the researcher's presence. This also can counter distortions that 
could occur due to the presence of the researcher or for the effects of an unusual event. 

Theory triangulation involves consideration of how the phenomenon under study 
might be explained by multiple theories. Considering different theories, the researcher 
may gain better insights. Interdisciplinary triangulation uses other disciplines to infer 
processes and understandings of the findings. 

Pattern matching involves making predictions based on theory and testing those 
predictions. Based on theory, the researcher predicts a certain pattern of results. Then 
the researcher determines the degree to which the patterns found in the data match the 
predicted pattern. If the predictions occur, the researcher has strong evidence to support 
his or her explanations. 

18-2e Evidence Based on Control of Bias 
Researcher bias is a source of invalidity in qualitative studies. Bias may result from 
selective observations, hearing only what one wants to hear, or allowing personal attitudes, 
preferences, and feelings to affect interpretation of data. The most common strategy to 
control for bias in qualitative studies, reflexivity, is the use of self-reflection to recognize 
one's own biases and actively seek them out. The researcher should refer to his or her 
journal reflections during the process of data analysis. Gilgun (2010) discusses reflexivity in 
terms of awareness: awareness of the multiple influences the researcher has on the research 
process, awareness of personal meanings related to the topic and of the researcher's own 
possible biases, awareness of the perspectives and experiences of others involved in the 
research (research partners, funders, etc.), awareness of the audience you are writing to, and 
awareness of power dimensions. Gilgun advises the researcher to account for reflexivity 
at different points in the process, including before and during the design process, during 
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negative case sampling 
A selection of units that are 

examples of exceptions to 
expectations. Can be used to 

control researcher bias. 
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Table 18.2 Approaches to Enhancing Credibility in Qualitative Studies 

Criterion Strategies 

Structural corroboration • Methods triangulation 

• Data triangulation 

Consensus • Peer review/peer debriefing 

• Investigator triangulation 

Referential or interpretive adequacy • Member checks/participant feedback 
• Low-inference descriptors 

• Thick rich description 

Theoretical adequacy • Extended fieldwork, prolonged engagement 

• Theory triangulation 

• Interdisciplinary triangulation 

• Pattern matching 

Control of bias • Reflexivity 

• Negative case sampling 

implementation, while conducting the analysis, during the write-up of the research, and 
during application to practice. The process of reflexivity involves writing down or recording 
relevant thoughts, experiences, emotions, biases, favored theories, and so on and talking 
to others about them and reflecting on them individually. Reflexivity makes it less likely 
(though it does not guarantee) that the researcher will impose his or her own perspectives. 

Another strategy used to control for bias is negative case sampling, in which 
researchers intentionally seek examples of the opposite of what they expect. To avoid 
the appearance of bias, researchers should show that they have searched for and 
explained any discrepant or contradictory data. Table 18.2 summarizes the strategies 
used for enhancing credibility in qualitative studies. 

18-3 Transferability 
transferability The degree to 
which the findings of a study 

can be generalized to other 
contexts or to other groups in 

qualitative research. 

thick description A term used in 
qualitative research that refers to 

descriptions that are written to 
create vivid images of the setting 

and behaviors being observed. 

similarity The closeness of a 
research description of a con
text to other contexts that al
lows the potential user of the 

research findings to assess 
whether the findings might 
apply to the other context. 

descriptive adequacy The qual
itative researcher's responsibil

ity to provide accurate, detailed, 
and complete descriptions of 

the context and participants in 
a study so that the reader can 

determine transferability. 

Transferability is the degree to which the findings of a qualitative study can be applied or 
generalized to other contexts or to other individuals or groups. In quantitative research, the 
term external validity is used to refer to the generalizability of the findings. Transferability is 
enhanced through three methods: descriptive adequacy, similarity, and limiting reactivity. 

18-3a Descriptive Adequacy 
Although for the qualitative researcher generalizability is not typically a goal, it is his or her 
responsibility to provide sufficiently rich, detailed, thick descriptions of the context so that 
potential users can make the necessary comparisons and judgments about similarity and 
hence transferability. This is referred to as descriptive adequacy. The researcher must strive 
to provide accurate, detailed, and complete descriptions of the context and participants 
to assist the reader in determining transferability. A comparison of the participants to 
demographic data about the larger population also can support transferability. 

18-3b Similarity 
Qualitative inquirers argue that it is possible to apply qualitative findings to other people, 
settings, and times to the extent that they are similar to the people, settings, and times in 
the original study. Transferability of a set of findings to another context depends on the 
similarity or "goodness of fit" between the context of the study and other contexts. The 
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cross-case comparison A strat
egy used in qualitative research 

to enhance transferability by 
investigating more than one 

case to determine whether 
findings are similar. 

selection effects The fact 
that the constructs being 

investigated may be unique to 
a single group, which affects 

transferability. 

setting effects The fact that 
results may be a function of 

the specific context under 
investigation, which threatens 

transferability. 

history effects The acknowl
edgment in qualitative 

research that past events may 
produce a unique situation 

that impacts the researcher's 
ability to extend findings to 

other settings or people. 

reactivity The effect of the 
research on the participants. 

transfer is made by the potential user of the findings, who must compare and decide on 
the similarity of the two contexts. This contrasts with quantitative research, in which the 
original researcher makes generalizations. One strategy to enhance transferability is to in
clude cross-case comparisons. The researcher may investigate more than one case. If find
ings are similar, this would increase the possibility of transferability of findings to other 
settings or contexts. In some cases, even a single case can be compared with other cases 
in the published literature that might demonstrate transferability. Conducting cross-case 
comparison using purposive sampling to select participants or contexts that differ can 
maximize the range of information collected and enhance transferability. 

Be aware of these threats to transferability: selection effects, the fact that the constructs 
being investigated are unique to a single group; setting effects, the fact that results may 
be a function of the specific context under investigation; and history effects, the fact 
that unique historical experiences of the participants may mitigate against comparisons. 
The researcher should recognize limitations of the study in the description. Detailing 
circumstances helps the reader to understand the nature of the data and what might be 
peculiar to a particular study. 

18-3c Limiting Reactivity 
Reactivity-the effect of the research itself-might also limit transferability. Although 
eliminating the influence of the researcher may be impossible in a qualitative study 
because the researcher is the key data-collection instrument, the researcher can help the 
reader understand the potential influence by describing his or her own biases through 
a reflective statement and providing detailed descriptions of such factors as observation 
strategies and interview questions. Reactivity is a more serious threat in studies using 
interview techniques. Table 18.3 summarizes the strategies used to enhance transferability. 

Table 18.3 Approaches to Enhancing Transferability in Qualitative Studies 

Criterion 

Descriptive adequacy 

Similarity 

Limiting reactivity 

Strategies 

• Thick rich description 

• Cross-case comparisons 

• Literature comparisons 

• Describing limitations 

• Reflective statement 

• Detailed description of methods 

18-4 Dependability 
dependability The consis

tency or stability of the results 
in qualitative research; the 

extent to which the same 
general results would occur 
with different sets of people 

or in different settings and 
time periods. Somewhat 

equivalent to reliability in 
quantitative research. Also 

called trustworthiness. 

Qualitative researchers speak of dependability rather than reliability. Recall that reliability 
in quantitative research has to do with consistency of behavior, or the extent to which data 
and findings would be similar if the study were replicated. However, unlike quantitative 
research, in which tight controls enhance replicability, qualitative studies expect variability 
because the context of studies changes. Thus, consistency is viewed as the extent to which 
variation can be tracked or explained. This is referred to as dependability. Some strategies 
to investigate dependability are using an audit trail (documentation), replication logic, 
stepwise replication, code-recode, interrater comparisons, and triangulation. To enhance 
reliability, the researcher wants to demonstrate that the methods used are reproducible 
and consistent, that the approach and procedures used are appropriate for the context and 
can be documented, and that external evidence can be used to test conclusions. 
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audit trail A qualitative 
researcher's documentation of 

how a study was conducted, 
including what was done, 
when, and why. It allows 

an independent auditor to 
examine the study from 

beginning to end and judge 
the trustworthiness of the 

outcome. 

replication logic A process 
whereby one conducts a 

qualitative study in multiple 
locations or with multiple 

groups in order to assess the 
dependability of the findings. 

stepwise replication A 
process in which two 

investigators divide the data 
from a qualitative inquiry, 

analyze them independently, 
and then compare results. 

intrarater agreement The 
degree to which the ratings 

made by a single rater agree 
with each other. 

interrater agreement The 
degree to which the ratings of 
two independent raters agree. 

code-recode strategy An 
intrarater system for assess

ing dependability in which the 
data are coded, then left for 

a while, and then recoded by 
the researcher or a peer. 
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18-4a Documentation 
One of the best ways to establish dependability is to use an audit trail. Audit trails 
provide a mechanism whereby others can determine how decisions were made and 
assess the uniqueness of the situation. It documents how the study was conducted, 
including what was done, when, and why. The audit trail contains the raw data gath
ered in interviews and observations, records of the inquirer's decisions about whom 
to interview or what to observe and why, files documenting how working hypotheses 
were developed from the raw data and subsequently refined and tested, the findings of 
the study, and so forth. The researcher must keep thorough, well-organized notes and 
records of activities in a retrievable form. He or she should provide information on the 
sample of people studied, the selection process, contextual descriptions, methods of 
data collection, detailed field notes, tape recordings, videotapes, and other descriptive 
material. Using this audit trail as a guide, an independent third-party auditor can exam
ine the inquirer's study in order to attest to the dependability of procedures employed 
and to examine whether findings are confirmable-that is, whether they are logically 
derived from and grounded in the data that were collected. A complete presentation of 
procedures and results enables the reader to make a judgment about the replicability of 
the research within the limits of the natural context. 

18-4b Consistent Findings 
Dependability can be demonstrated by showing consistent findings across multiple set
tings or multiple investigators. Replication logic, which involves conducting the study 
in multiple locations or with multiple groups, is suggested for determining the de
pendability of a study. According to this logic, the more often a conclusion is found to 
be true with different sets of people or in different settings and time periods, the more 
confident the researcher can be in the conclusions. Stepwise replication is another tech
nique suggested for enhancing dependability. In this strategy, two investigators divide 
the data, analyze it independently, and then compare results. Consistency of results 
provides evidence of dependability. 

18-4c Coding Agreement 
lntrarater and interrater agreement are strategies for assessing dependability (reliabil
ity). An intrarater method is the code-recode strategy: A researcher codes the data, 
leaves the analysis for a period of time, and then comes back and recodes the data 
and compares the two sets of coded materials. Because much qualitative research 
involves observation by multiple observers, some researchers suggest interrater or in
terobserver agreement methods for assessing dependability. For example, a researcher 
might randomly select a transcript and ask a peer to code the transcript using the cod
ing labels identified by the researcher. The second coder would be free to add other 
codes he or she might identify. After the peer has completely coded the transcript, 
the results are compared to the original coded transcript to determine whether both 
coders' labels match. 

18-4d Corroboration 
Corroboration can be done through triangulation, which we have previously dis
cussed, and is used to establish the dependability of qualitative studies. If multiple 
data sources or multiple methods result in similar findings, it enhances the reli
ability of the study. Table 18.4 summarizes strategies to enhance dependability in 
qualitative studies. 
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Table 18.4 Approaches to Enhancing Dependability in Qualitative Studies 

Criterion 

Documentation 

Consistent findings 

Coding agreement 

Corroboration 

Strategies 

• Audit trail 

• Replication logic 

• Stepwise replication 

• Code-recode/intrarater agreement 

• lnterrater/interobserver agreement 

• Data triangulation 

• Methods triangulation 

18-5 Confirmability 
confirmability A term used 

in qualitative research, 
equivalent to validity in 

quantitative research, related 
to the degree to which 

findings in a study can be 
corroborated by others 
investigating the same 

situation. 

neutrality The extent to 
which the research 

is free of bias in 
qualitative research. 

Confirmability in qualitative research is the same as the quantitative researcher's con
cept of objectivity. Both deal with the idea of neutrality, the extent to which the research 
is free of bias in its procedures and its interpretation of results. To what degree are the 
findings the result of the focus of the research and not based on researcher bias? Be
cause it may be impossible to achieve the levels of objectivity that quantitative studies 
strive for, qualitative researchers are concerned with whether their data and their con
clusions would be confirmed by others investigating the same situation. Thus, in quali
tative studies, the focus shifts from the neutrality of the researcher to the confirmability 
of the data and interpretations. 

The audit trail is the main strategy for demonstrating confirmability. By providing a 
complete audit trail, the researcher enables another researcher to arrive (or not) at the 
same conclusions given the same data and context. Other strategies used to enhance 
confirmability include triangulation of methods, peer review, and reflexivity-all dis
cussed previously. Table 18.5 summarizes the strategies used to enhance confirmability. 

In summary, support for validity and reliability ( trustworthinesss) of qualitative 
studies requires well-documented research and rich description. As you consider rigor 

Table 18.5 Approaches to Enhancing Confirmability in Qualitative Research 

Criterion Strategies 

Documentation 

Corroboration 

Control of bias 

-

• Audit trail 

• Triangulation 

• Peer review 

• Reflexivity 

THINK ABOUT IT 18.1 

For each strategy listed, indicate which concern related to rigor it will help address. Note 
that some strategies address more than one concern. 

1. Audit trail 7. Member checks 
2. Cross-case comparisons 8. Methods triangulation 
3. Data triangulation 9. Negative case sampling 
4. Extended fieldwork 10. Peer debriefing 
5. Interrater agreement 11. Reactivity 
6. Investigator triangulation 12. Thick rich description 
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Answers 
1. Audit trail: documentation 
2. Cross-case comparisons: similarity 
3. Data triangulation: structural corroboration, corroboration 
4. Extended fieldwork: theoretical adequacy 
5. Interrater agreement: coding agreement 
6. Investigator triangulation: consensus 
7. Member checks: referential or interpretive adequacy 
8. Methods triangulation: structural corroboration, corroboration 
9. Negative case sampling: control of bias 

10. Peer debriefing: consensus 
11. Reactivity: control of bias 
12. Thick rich description: descriptive adequacy, referential or interpretive adequacy 

informational adequacy 
A way of ensuring that the 

researcher will understand the 
setting thoroughly, precisely, 

and adequately. 

efficiency The ability to 
collect data in a cost- and 

time-effective manner. 

ethical considerations 
Norms and standards of 
conducting research that 
are contemplated to help 

determine acceptable and 
unacceptable behavior. 

in qualitative research, Daniel and Onwuegbuzie (2002) suggest that you ask these 
questions: 

1. Have you demonstrated the cohesiveness of the evidence? Are related pieces of 
data used to form a narrative argument and examined collectively to form evidence 
of cohesiveness? 

2. Have data inconsistencies been examined? Have you looked consciously for nega
tive cases and inconsistencies in findings? 

3. Have you considered alternate explanations? Are there contradictions in the 
broader patterns within the data in which data from one source do not line up 
with data from another? Might such contradictions indicate systematic misunder
standings of the data or suggest a need to develop a new theory? 

4. Do you have confidence (surety) in the results? Have your data been recorded ac
curately? Have codes been applied uniformly and consistently? 

5. Have you achieved the elusive goal of data collection? In positivist research this 
refers to obtaining an accurate understanding of the true score. In qualitative re
search, the question is whether you have accurately captured the social understand
ing or social reality underlying events, activities, and behaviors. 

6. Is there adequacy of evidence? What is the degree to which narrative descriptions 
provide an adequate view of the social phenomena of interest? (This is similar 
to the positivist concept of domain sampling.) Is there adequate thickness of 
description? 

In addition to enhancing rigor through establishing trustworthiness, the quality of 
the research design should also be considered as well as reviewing how the researcher 
ensured that the research was designed, conducted, analyzed, and concluded in an 
ethical manner. Several criteria are available for evaluating the qualitative design to be 
used to answer the research question. One criterion is informational adequacy: Does 
the research plan maximize the possibility that the researcher will understand the set
ting thoroughly and accurately? A second criterion is efficiency: Does the plan allow 
adequate data to be collected in a cost- and time-effective manner? A third criterion 
is ethical considerations: Will the proposed method put participants at risk or violate 
their human rights? Ethics is another area we explore in this chapter because it too is 
important in ensuring a high-quality study. 
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18-6 Ethical Considerations in Qualitative Research 

researcher's relationship to 
participants The changing 

relationship over time 
between the researcher 

and the participant, from 
researcher to friend. 

anonymity The practice of 
not associating individuals' 

names with the information or 
measurements obtained from 

those individuals. 

confidentiality The practice 
of keeping the information 

obtained from an individual in 
a study secret and private. 

reciprocity The process 
by which the researcher 

gives something back to the 
participants in a study in 

return for their participation. 

In Chapter 4, several ethical issues related to qualitative research are noted, including getting 
permission to conduct the research, unanticipated situations due to the flexibility of quali
tative research, the potential for bias due to the dose relationships with participants that can 
occur, and issues related to confidentiality and anonymity. In this section, we review these 
briefly and discuss ethical issues inherent in qualitative research in a little more depth. 

1. Kind of information obtained. One ethical issue may result from the lengthy and 
personal interaction that the qualitative researcher often has with the subjects 
and the research site. The data-collection methods involve personal interviews and 
observations of participants during a prolonged time at a site. Depending on the 
nature of the research, there is a great likelihood of situations arising that present 
ethical dilemmas to the researcher. A researcher may come into unforeseen pos
session of knowledge about illegal activities or in some cases may have actually 
participated in illegal behavior. You must decide whether your main responsibility 
is to the research study, to the participants, or to society as a whole. 

2. Researcher's relationship to participant. After spending a great amount of time observ
ing or interviewing, the researcher's relationship to participants may gradually be
come less that of researcher and researched and more like friendship. Because the 
researcher is regarded as a friend, the participants trust him or her and may forget 
that a research study is going on. Some field researchers say that they obtain their 
best data at this point but at the same time are most ethically vulnerable. Through 
such interactions, Peshkin ( 19 84) said, he "donned masks in order to remove the 
masks of those I wanted to observe and interview" (p. 258). The reader is referred 
to Peshkin' s account of his ethical concerns about the deceptive role he played 
during an 18-month study of a fundamentalist Christian school. 

3. Maintaining confidentiality. Somewhat related are the issues of anonymity and 
confidentiality in qualitative research. Participants may expect and have a right to 
anonymity, but it can be problematic in qualitative research. Anonymity means 
that even the researcher cannot identify the respondent or setting. Confidentiality, 
on the other hand, means that the researcher knows but has promised to not share 
that information with others. The researcher cannot promise anonymity if, as is 
usually the case in qualitative studies, he or she knows the names of the partici
pants and can identify the context. Confidentiality issues may arise in educational 
research. Let us say you have conducted a study of the teachers in a particular school 
and assured them of confidentiality. At the end of the study, the principal asks to 
see your data on one or more of the teachers. What would you do? Do you have a 
responsibility to the teacher( s) to whom you promised confidentiality, to the prin
cipal, or perhaps to the students who are exposed to this teacher? 

4. Reciprocation. Another issue about which the researcher should be concerned is 
reciprocity. The subjects in the research setting have given of themselves to help 
the researcher. Qualitative researchers need to give participants something in re
turn for their commitment of time, effort, and cooperation. For example, assume 
a researcher has conducted a lengthy study of student achievement, parental in
volvement, and teachers in an elementary school. At the end of the study, it would 
be appropriate for the researcher and his or her team to give something back to 
the school. They might offer to provide a written report, present the findings at a 
school or neighborhood meeting, give advice or assistance on other research proj
ects at the school, help with grant writing, and so forth. 

Discussions have raised questions about the very practice and definition of ethics 
in qualitative research. Indigenous researchers, feminist researchers, and researchers 
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from marginalized communities are contesting the current approaches as insensitive 
to their values and as reflecting imperialist and racist values. Smith (2005) and Bishop 
(2005) both discuss these tensions. As an example of some of the issues raised, Smith 
discusses how individual consent to participate in research may result in the "bleeding 
of knowledge" away from collective protection. Smith has the following to say about 
ethics in research: 

For indigenous and other marginalized communities, research ethics at a very basic 
level is about establishing, maintaining, and nurturing reciprocal and respectful rela
tionships, not just among people as individuals, but also with people as individuals, as 
collectives, as members of communities, and with humans who live in and with other 
entities in the environment. The abilities to enter preexisting relationships; to build, 
maintain, and nurture relationships; and to strengthen connectivity are important re
search skills in the indigenous arena. They require critical sensitivity and reciprocity of 
spirit by a researcher. (p. 97) 

Bishop (2005) discusses concerns focused on issues of initiation (whose inter
ests and methods), benefits (who will gain), representation (who decides what 
constitutes an adequate description of social reality), legitimacy (what authority is 
claimed), and accountability (who has control). In discussing feminist approaches 
to research, Christians ( 2005) connects accepted ethical codes for research to philo
sophical roots of John Stuart Mill, Max Weber, and utilitarian ethics and argues that 
a different approach and different assumptions are needed. Lincoln (2005) adds to 
the discussion by challenging the current operation of IRBs. These and other au
thors argue that currently accepted ethical codes of conduct for research incorporate 
concepts of respect, beneficence, and justice that have been defined through Western 
eyes. Kovach (2009) discusses the divergent beliefs around ownership of knowledge 
in individualistic societies versus the collective societies often seen in indigenous 
groups. An example is the need for collective permission to use community knowl
edge in a tribal setting. Other issues discussed related to ethics and indigenous re
search include not involving the community in developing the research design yet 
requesting community approval; lack of understanding of alternative worldviews; 
and lack of inclusion in the analysis and development of findings. Among indige
nous researchers themselves there is concern that "indigenous knowledge is more ho
listic and encompasses knowledge sources that Western science may not acknowledge 
as legitimate" (Kovach, 2009, p. 147). 

Other researchers point to ethical dilemmas posed by new technologies. Markham 
(2005) points to the fact that ethical guidelines for Internet research vary among coun
tries. She points to some specific ethical challenges related to the online world: 

• Perceptions of privacy among those using public sites 

• Pseudonyms may not guarantee anonymity due to a variety of potential issues, 
including the ability of search engines to scour sources for specific quotes or iden
tifiable writing styles of individuals 

• Transient populations, which may mean different individuals participating at dif-
ferent points in time, even if the times are relatively close 

• The near impossibility of verifying age or potential vulnerable populations 

• The difficulty of actually obtaining informed consent 

Malone ( 2011) and Matthews and Cramer ( 2008) discuss potential ethical 
issues in using technologies for data collection including accessibility for people 
with disabilities, the inability to ensure that others involved in group sites (group 
videoconferencing, chat rooms, social network sites) will maintain confidentiality, 
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the ability to "attack" oth er participants electron ically, and potential issues in using 
public computers or unsecured Wi-Fi networks. Individuals m ay not realize that 
public computers may cache data, meaning it can still be accessed by later users from 
the hard drive of the computer. 

THINK ABOUT IT 18.2 

Consider the following scenarios that could occur in qualitative research . Determine what 
you th ink the eth ical issues are in the scenario and consider what you would do. 

Scenarios 

1. You conduct a phenomenological study of teenage students in a school conducting in
depth interviews about bullying for which you have promised confident iality. During 
one interview, a student tells you she is depressed and planning to comm it suicide. 

2. You are conducting a case study in a small rural school and have promised to report the 
data anonymously. When you are writing up the results, you find it almost impossible to 
disguise the school. 

3. You conduct an ethnographic study of a young adult over a long period of time with 
fieldwork occurring at the person 's hom e, school, church, and so on. Over time, 
you become attached and find you now have feelings for this person that go beyond 
friendship. 

4. You plan to study educational practices among an indigenous group. The leader of the 
school in the indigenous community has given you permission to study teachers and 
students. However, you find that no one is willing to sign your permission forms, and 
they do not trust you. 

5. You interview college students about life on campus. One student tells you a roommate 
seems seriously depressed and spends time on the Internet looking at sites for making 
bombs. 

6. You are interviewing couples (separately) to understand care in relationships. One of 
the pair continually pressures you to tell him or her what the other person is saying. 

7. You are conducting an observation in a public restaurant, and you observe two patrons 
possib ly engaged in selling illegal drugs. 

8. You hired someone to transcribe your interview audiotapes, and the person tells 
you that she recognizes th e voice of th e person interviewed because it is one of her 
neighb ors. 

Answers 

1. Confidentiality. Possible response: Ask the student to go with you to see the school 
counselor. 

2. Confidentiality. Possib le response: Seek permission from the participants to keep the 
report as is while letting them know that it m ay be possib le to identify them . Or revise 
the report to keep the school confidential. 

3. Relationship to participants. Possible response: End the research, or have a different re
searcher continue the study. 

4. Collective permission. Possib le response: Spend time in the setting getting to know the 
comm unity, and seek community permission. 

5. Confidentiality. Possible response: This is secondhand information that you have no way to 
verify. Provide the student with information on who he or she can talk to about h is or her 
concerns. 

6. Confidentiality. Possible response: Explain that just as you keep that person's information con
fidential, you must do the same for the spouse. If the pressure continues, end the interviews. 

7. Type of information obtained. Possible response: None. You cannot know for sure what 
transpired, and that is not the focus of your study. 

8. Confidentiality. Possible response: Have the transcription ist sign a confidentiality docu
ment and, if early enough, change transcription ist . 
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CHAPTER 18 RIGOR AND ETHICS IN QUALITATIVE RESEARCH 453 

RESEARCH IN THE PUBLIC EYE 

In October 2016, Gigi DeVault, contributing writer for The Balance, published an article that 
discussed the idea of rigor and trustworthiness in qualitative research. The author discusses how 
the concepts of reliability and validity, which are important concepts in quantitative research, have 
different meanings in qualitative research. Because qualitative researchers work with qualitative 
data (i.e., nonnumerical data like text), they must collect and analyze the data differently than 
one would for quantitative data. The author discusses how qualitative researchers use the idea of 
data trustworthiness, which she says consist of four components: ( 1) credibility, ( 2) transferability, 
(3) dependability, and ( 4) confirmability. 

According to the author, qualitative researchers use triangulation and member checks to 
address credibility. Although generalization is limited in qualitative research, transferability can 
be addressed through purposive sampling. The author also discusses the issues of dependability 
and confirmability. The author emphasizes the point that qualitative researchers should be careful 
if generalizing beyond the sample and reminds the readers that, most importantly, qualitative 
researchers must become very familiar with the data and understand them on multiple levels. 

• Describe the four characteristics of good qualitative research. 
• Discuss the importance of defining categories (major themes) through grouping them 

based on similar attributes. 
• Discuss the constant comparative process, and why it is important in thematic analysis. 

Summary 

Key Concepts 

anonymity 
audit trail 
code-recode strategy 
confidentiality 
confirmability 
consensus 
credibility . 
cross-case companson 
data triangulation 
dependability 
descriptive adequacy 
efficiency 
ethical considerations 
extended fieldwork 
history effects 
informational adequacy 
interdisciplinary triangulation 

Qualitative researchers use the terms credibility, transferability, dependability, and 
confirmability instead of internal validity, external validity, reliability, and objectivity, respec
tively. They refer to the trustworthiness, or truthfulness, of the research. The variety of 
methods used to support the validity and reliability of qualitative data and their inter
pretation include peer review, member checks, triangulation, maintaining an audit trail, 
seeking negative case evidence, and keeping a reflexive journal. Validity and reliability 
are important concepts in qualitative as well as quantitative research, but qualitative 
researchers use different terminology for these concepts. In addition to trustworthiness, 
addressing potential ethical issues in qualitative research is important in maintaining 
high-quality, rigorous qualitative research. 

interpretive adequacy 
interrater agreement 
intrarater agreement 
investigator triangulation 
low-inference descriptor 
member checks 
methods triangulation 
negative case sampling 
neutrality 
pattern matching 
peer debriefing . 
peer review 
plausibility 
reactivity 
reciprocity 
referential adequacy 
reflexivity 

replication logic 
researcher bias 
researcher's relationship to 

participants . 
ngor 
selection effects 
setting effects 
similarity 
stepwise replication 
structural corroboration 
theoretical adequacy 
theory triangulation 
thick description 
transferability 
triangulation 
trustworthiness 
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454 PART THREE QUALITATIVE RESEARCH 

Exercises 

1. What are the different types of triangulation that can 
be used to enhance the rigor of a qualitative study? 

2. What terms are used in qualitative inquiry to refer to 
issues of internal and external validity? 

3. Name and describe at least two strategies that can be 
used to enhance the dependability (reliability) of a 
qualitative study. 

Answers 

1. Data triangulation, methods triangulation, and 
investigator triangulation 

2. Credibility and transferability 
3. Answers may vary. Examples include audit trail, 

replication logic, and intra- and interrater agreement. 
4. Answers may include reflexivity or negative case 

sampling. 
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Q.) 

Analyzing and 
Reporting 
Qualitative 

1 
Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

19-1 Describe the general procedures followed 
in the analysis of qualitative data; the role of 
codes, categories, and themes in qualitative 
data analysis; and the difference between 
analysis and interpretation. 

19-2 Explain the role of technology in qualitative 
analysis. 

19-3 Identify the components of a qualitative 
research report. 

19-4 State some of the criteria to use in evaluating a 
qualitative study. 

Analysis is the act 

\ 

Q) 
I I 

...c 
() 

of giving meaning to data. 
Corbin and Strauss (2008) 

ata analysis and interpretation in qual

itative research are far from simple. The 

challenge facing the researcher is to make sense 

of copious amounts of data and to construct a 

framework for communicating what the data 

reveal. These data may be text based, as in field 

notes, transcripts, and other written materials, 

or they may be from audio or visual sources or 

multimedia. Data analysis is a process whereby 

researchers systematically search and arrange 

their data in order to understand it and to present 

their conclusions to others. In Chapter 16, we 

briefly commented on some analysis and reporting 

strategies associated with specific approaches to 
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456 PART THREE QUALITATIVE RESEARCH 

qualitative research, such as open and axial coding and the constant comparative method used in 

grounded theory studies or re-storying in narrative inquiry. In this chapter, we focus on the basic, most 

common approaches to qualitative analysis and reporting. Readers should review references noted in 

Chapter 16 for more detailed information on analysis techniques for specific qualitative approaches. 

19-1 Analyzing Qualitative Data 
data analysis The procedures 
used to move raw qualitative 
data that have been collected 

into an explanation and 
interpretation to understand 

the phenomenon under 
investigation. 

data analysis spiral The 
repeated use of organizing 

and familiarizing, coding and 
reducing, and interpreting 

and representing data during 
qualitative analysis. 

Data analysis is the most complex and mysterious phase of qualitative research. Data 
analysis in qualitative research is a time-consuming and difficult process because, 
typically, the researcher must examine and interpret massive amounts of field notes, 
interview transcripts, audio recordings, video data, reflections, or information from 
documents. Analysis involves reducing and organizing the data, synthesizing, searching 
for significant patterns, and discovering what is important. The researcher must make 
sense of what he or she has seen, heard, and read in order to create explanations, 
develop theories, or pose new questions. 

Qualitative analysis is messy and nonlinear, often done concurrently or simultane
ously with data collection through an iterative, recursive, and dynamic process. Data 
collection, analysis, and report writing do not occur in distinct steps as is typical in 
quantitative studies. Hogan, Dolan, and Donnelly (2009) describe phases of qualitative 
analysis: (1) data generation (includingthedesign), (2) managing data (e.g., transcription 
and organization, and (3) analysis (making sense of the data). 

All qualitative analysis involves attempts to comprehend the phenomenon under 
study, synthesize information and explain relationships, theorize about how and why the 
relationships appear as they do, and reconnect the new knowledge with what is already 
known. The task of analyzing qualitative data can appear overwhelming but becomes 
manageablewhenbrokendownintokeystages. Creswell (2007) describesthedataanalysis 
spiral. Once data are collected, they must be organized and managed. The researcher 
must become engaged with the data through reading and reflecting. Then data must 
be described, classified, and interpreted. Finally, the researcher represents or visualizes 
the data for others. Creswell describes how this spiral fits with various approaches to 
qualitative inquiry (narrative, phenomenology, grounded theory, ethnography, and case 
study). In different texts, the approaches to analysis of qualitative data vary slightly, but 
we believe they can be described in three stages, as noted in Table 19.1: ( 1) familiarizing 
and organizing, ( 2) coding and reducing, and ( 3) interpreting and representing. 

Table 19.1 Stages of Qualitative Data Analysis 

Reference 

Stage Creswell (2007) Marshall and Rossman (2006) Maxwell (2005) Wolcott (1994) 

Organizing and • Data managing • Organizing the data • Reading 

familiarizing • Reading/memoing • Immersion in the data • Listening 

Coding and 
reducing 

• Describing 

• Classifying 

Interpreting and • Interpreting 
representing 

• Representing 

• Visualizing 

• Generating categories and themes • Coding 

• Coding the data • Memoing 

• Categorizing 

• Offering interpretations through analytic • Connecting 
memos 

• Searching for alternative understandings • Reporting 

• Writing the report 

• Describing and 
highlighting 

• Analyzing and 
identifying patterns 

• Contextualizing 

• Display findings 
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familiarization The process 
of becoming familiar with the 
data obtained in a qualitative 
study through spending time 

reviewing the data. 

organization The process of 
putting data together 

for easy retrieval. 

transcriptions A recording 
in words all forms of data 

obtained in a qualitative 
study with additional notes 

made as necessary. 

reflective log The notes made 
while researchers are 

familiarizing themselves 
with their data. 

CHAPTER 19 ANALYZING AND REPORTING QUALITATIVE RESEARCH 457 

19-1 a Familiarizing and Organizing 
The first stage in analyzing qualitative data involves familiarization and organization so that 
the data can be easily retrieved. Initially, the researcher should become familiar with the 
data, for example, by reading and rereading notes and transcripts, viewing and reviewing 
videotapes, and listening repeatedly to audiotapes. The researcher must be immersed in the 
data. Field notes, audiotapes, videotapes, obseiVer comments, materials, and other data must 
be put into a form ready for analysis. Preferably, transcriptions should be made of all data, 
including tape-recorded interviews, focus groups, video recordings, and handwritten field 
notes. Words should be transcribed directly to avoid potential bias in selection or interpre
tation that may occur with summarizing. All speech should be noted, including brief utter
ances such as "urn" or "eh." Overlapping speech or interruptions should be identified, and 
hesitations and pauses should be made dear in the transcript. Your transcriptions should 
include notes that provide nonverbal information (e.g., gestures and laughter) that can give 
added meaning. Volume should be indicated when relevant (e.g., whisper). While transcrib
ing, do not change words or phrases to make them grammatically correct because it may 
inadvertently change the sense or meaning of what was said. Typically, during transcription, 
identifiable information is stripped to ensure confidentiality. Pseudonyms may be given. 

Analysis without transcription does occur but is not recommended, especially for the 
beginning qualitative researcher. There are times when transcription is not possible due 
to time constraints or when transcription is not necessary for the purpose of answering 
a simple question. Some software programs allow analysis of recorded data (audio and 
video) without transcription into text. Or, you can take notes while playing a recording 
rather than transcribing. Although this may be less time consuming than transcription, 
you are more likely to miss important information, and your analysis may have less 
depth and comprehensiveness. Once transcriptions have been completed, continue to 
read and reread the data. As you are thus familiarizing yourself with the data, write 
notes or memos (also called a reflective log) to capture your thoughts as they occur. 
Notes indicating key ideas may be made in the margins of the transcripts. Review your 
margin notes and make a complete list of the different types of information. This is an 
essential preliminary step to developing a coding scheme. 

The majortaskoforganizingthe large body of information begins after familiarization. 
Start with creating a complete list of data sources. Files can be organized in a variety 
of ways; for example, by interview, by questions, by people, or by places. Always keep 
backup copies of the original data, and work from the copies. 

Today, most qualitative researchers rely on technology and software to help them organize 
and manage the vast amounts of data common in qualitative research. The growing number 
of software programs available is continually changing and being upgraded. Students are 
advised to review the different products based on their needs. For example, some products 
support both text and multimedia materials, some are specific for content analysis, and 
some are designed for use with audio or video data. Often, you can access a demonstration 
copy from websites. The following eight criteria have been suggested to help in selecting 
computer -based programs for qualitative data analysis: ( 1) ease of use and operating system 
compatibility; (2) type of data accepted (e.g., text, images, and multimedia); (3) ability to 
read, search, and review text; ( 4) memo-writing functions; (5) categorization processes and 
ability to develop, apply, display, and revise codes; ( 6) analysis features that enable sort
ing, combining, comparing, and developing concept maps; (7) the ability to import data 
from and export data to quantitative programs; and ( 8) the ability to support multiple 
researchers and merge databases. And of course, cost may be an important consideration as 
well. A growing number of products are available as open source. 

We suggest that before you enter data into a computer program you prepare a log 
of the data according to dates, names, times, and places where, when, and with whom 
they were gathered. 
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458 PART THREE QUALITATIVE RESEARCH 

THINK ABOUT IT 19.1 

Find a volunteer and make an audio or video recording of an informal interview (5 to 10 
minutes) on the topic of his or her favorite learning experience. Transcribe the interview, 
including as much nonverbal material as possible. Then answer the following questions: 

• How long did it take to transcribe the recording? 
• What nonverbal communications were you able to include, and how did they inform your 

understanding of the words? 
• Did you ask any leading questions or miss important cues? 
• As you listen to the recording while reading the transcript, did you change any of the words 

(is the transcription accurate)? 
• What key ideas did you write in the margins? 
• If you made a video recording, when you reviewed the tape were there visual cues you 

provided to the respondent? 
• How did the respondent's physical gestures and postures match (or not match) with verbal 

responses? 

Answers 

Answers will vary. 

coding A system used to 
facilitate the categorizing and 

counting of specific behaviors 
as they occur. 

reducing The sorting of codes 
into categories and categories 

into themes. 

axial coding The process of 
making connections between 

and across categories in 
qualitative data analysis. 

open coding The process 
of breaking down and 

categorizing qualitative data 
into manageable segments. 

preliminary coding The initial 
or beginning codes that are 

expected to change as the re
search progresses. Also called 

provisional coding. 

in vivo code A code named 
from the actual words of 

respondents. 

category A family or 
group of coded segments 

gathered together and given 
a name representative of the 

groupmg. 

19-1 b Coding and Reducing 
After familiarizing yourself with the data and organizing them for easy retrieval, you 
can begin the coding and reducing process. This is the core of qualitative analysis and 
includes the identification of categories and themes and their refinement. Wiersma 
(2000, p. 203) suggests that coding is analogous to getting ready for a rummage sale: 
You sort the stuff for the sale into categories-housewares, clothing, furniture, books, 
and so on. You might further subdivide the categories: The clothing category would 
include children's clothing, teenagers' clothing, and adults' clothing. Then each of these 
clothing categories could be further subdivided; for example, the children's clothing 
could be categorized as infants', toddlers', and school-age children's clothes; each of 
these categories could be further subdivided into boys' and girls' clothes. 

Coding is about developing concepts from the raw data. The first step in coding is 
referred to as axial coding, open coding, preliminary coding, or provisional coding. The 
most common approach is to read and reread all the data and sort them by looking 
for units of meaning-words, phrases, sentences, subjects' ways of thinking, behavior 
patterns, and events that seem to appear regularly and that seem important. Each unit 
of meaning you code should be understandable without any additional information. 
These initial codes are likely to be modified later. These codes may be named from the 
actual words of respondents (in vivo codes), or you may create names to reflect the va
riety of ways an underlying concept is expressed. Or you may begin with a framework 
for analysis, a set of a priori concepts derived from the literature that are used as codes. 

When coding initially, use as many codes as needed. These will be reduced later. Labeling 
or coding of items is done in order to begin to recognize differences and similarities in the 
data. The initial coding leads to the development of tentative categories. These may be re
fined and reconceptualized as the analysis process continues. Understand that in qualitative 
analysis, the boundaries of the categories and themes involve interpretive judgment. As the 
"big picture" begins to emerge, you may rethink the categories and reestablish boundaries. 

You initially go through all your data and identify each unit (word, phrase, 
sentence, paragraph, etc.) with the appropriate code. As the codes are developed, some 
qualitative researchers count the frequency with which these codes appear, which may 
give some insight into the importance of that category of meaning. Others argue that 
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to count in this way is inappropriate and may in fact obscure important concepts. 
Recall that the goal of qualitative coding is not to count but to break apart the data 
and rearrange them into categories that facilitate comparisons within and between, 
and to develop theoretical concepts. Codes can represent information you expected to 
find, information you did not expect to find, and interesting or unusual information. 

Researchers have a variety of ways of approaching the coding process and labeling 
the segments of data. Some use a print copy and code in the margins. Others may keep 
the transcripts in a word processing file and highlight the units of meaning, using the 
comments function to identify the codes (Figure 19.1). Others organize the data using 
spreadsheets (Figure 19.2). However, as noted earlier, today, most researchers use a 
computer-assisted qualitative data analysis software (CAQDAS). 

Corbin and Strauss (2008) and Creswell (2007) provide some analytic strategies or 
thinking techniques to help in developing codes: 

1. Ask questions about the data. (What does that mean? Who is involved? How does 
that happen? How often does it happen? etc.) The typical who, what, when, where, 
how, and why questions help you dig deeper into the data and provide insight. 

2. Make comparisons. One approach to comparison is sometimes referred to as con
stant comparison. Each data element is compared with previous elements to look 
for similarities or differences. Another approach is theoretical comparisons, which 
focus on the property or dimensional levels. We know something because it has cer
tain properties or elements that we recognize from the literature or from experience. 

f.~ • ~> [IJ g a{) • "-' I§ • !.I Ob'se~V.ation 1 Q ¥ 

~ 
• 

Pasta 

Insert Design Layout References Mailings Review View !,+ Sha 

Callbri CBody) 

B :I u 

·- ·- ,_ .. ·- ,. .. • 
12 A• A• A\,. .-.- • • I= ·-"' " ·- ·- Aa6bGc:Odfe AaBbCtDdEe AaBbCcOc • 1 

• • xl X" ~ · "- .. A "' - - - ·=· eSt • "' - - - •= HtadiM 1 

Observation: How do customers ln a coffee shop use technology? 
I :t'Ui:J"'Mft c:J1'!Iao' t' nr 

• Ml order coffee and us~d h1s Apple Watch to --fot bi s-on,e; -------------- -- ---- - , '~lot P.OII>K\ 

• ~:s~~~~~:~~:~h~~-~~~:~·-~~n_c'~~~:e ~~t~:~a~h~e~:~~~~n~~n-t~~~~:C ~s- _______ ~ !~~~~--·~ 
. . lr-\1~-~---~---~-~-- -,~----~----------+--; 

• Ml stu down wllh his coffee and seems to be typtng on h's devlces as 1f ~extlnl!l (G;mnl,lrllw~ ~~~~~ow'. trn 

• F1 wdered hcf coffee and simpfVearried her pt'looc in her h3nd 1n ilnd out of ttle cofiee ~ 
l t.t!!n:nolt 01'!k<r C1t1' 

sl'lop, hav ng not used lt at ~~l -- -- ----- ---- -- -------- ----- -- ----- ---- Av..a.!M fCII'UM! 

• Flw.,lked n 'llith~ ~~_P~"~ ~~ ~e~~a~ ~~-m-o~~~"~~C:~a~~· ~~e~~o~~e~i:'-~~ _________ J ltknnon~t;.~r 
th<: ptlon~ at her ~a~ 1 Cor!n~U~~W'tli~~· ·!PbaM 

• F:1 Sill down ilnd seems to bt scfo!Uog t"'rough Images as • footl ing at lnstagram or ~ 
'l'l1k r0t01\ Of!ft Gnr 

~Mbtij.- ------------------------------------------------------ . ~~«i.ti~ .. 

• Flappears to be I stenina to muSic, carptlones ln. and Is also sw1plng the screen of her ~ 
)tlci'IMil Ot!lft' Cur 

device, as 1f loo(l1"8 for so~gs to play wh1 e Wi'lit lng in Jm~- - - - - - - - - - -- - -- - - - - - - - - - tro:.et~dlwWAD~~ 

• M2 was already s~u~d whe.n I entered. He just typed someth.irg on his phone, then pot 

~-down, tncn picked It up again an~.:'~~ ~~t~:~~"'~~~e~: ~~~e~ ~a~~-h~n~ ~~·- ________ I ~~~~~~othd·m1 
J'lC had just rece•ved .a text joke or f4>methln&l. -1 

• M3 01dered coffee and used h.s Apple watch to pay for h .s prcfe~ --------------------i ~!::O:o:f~Csl't' 
• M11s holdln& wh~t ~PO~ilrs to be! a cell phone 1n hts lch ~nd. He used both hands to 

li$C the cc I phone and then used one hand, with the other across l'lls face. ,..ow he is 

festJng his head on one hand and us ng the phot~~e w th another-using a swiptng 

~~~---------------------------------------------------

• F3 .and F4 were already at a table together. F3 I~ takl.,g p ctures with "'er ~Fio.if ------ -----

• F4 is ti1pp1ng ana scrolling on her phOtle. She then showed Fl her phone screen. Both 

fcmale smiled and fau~~ 

Mk~ Omrt-t::ocr 
cl.rW.UO.. 

:\Ucrv.tOft ~ ....... 
doc .. lftltft&rl HPffollllt• 

[ l lknKOR Ol'rJicy CHI' A (("to> ~ UrJ 
lblrJow w,U< ~t~· 

Figure 19.1 Observation: How Do Customers in a Coffee Shop Use Technology? 

• 

St~ 
Pa 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02·200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



460 PART THREE QUALITATIVE RESEARCH 

.. Calibri • 10 
[ 

-- = 
-- ---

T~l 
Conditional Formantno • 

~ fottnat as TDbfo • -
B I u • .. .. A • - • $ .. % , • .o .00 

.00 + .0 i Coli Styj~s • ·-l!.J Format • 
Edit(ng 

84 
.. .. 

A 

1 DociiiiUM MIM 
ltlftK1l,r(JI.D.) --

2 

-
fo nervous 

8 c D 6 H 

...... f.nd w.lcJil Sltm.nt 
----~--------------~~--------~----4 41 0 yow k.Mwwodnlftt!Utdi.1010CYrm I'IOUOOAwywltfUUOI'tn Uilk:M 

dlell"ftlnc 
3 transa~~.) 

.1-~»>l 
lrlnsct~ (Jl.D.) 

__ • ___ o_ On tfdvooqv, ttut"s 11'1'1' fii"R nptt~oence en1 

41 o was ql.kte fttt¥0\11 to> ~11 mat (lal.lll"l that h wo.4d actuJJv 
eooot~te and r1.1n cott«Uy W Koeondly, 1t w~S fJSf,lt wH wty, um, 

___ ... 

1

;._ ... ,..-e;co;:~;o;,ltli;.;;;*~~;.;.... _______________ f 
~~~-.------------------------------4.------~ 

uri\. t pss t wu II'\Ofe ltllliouJ INn • rtpll.r 11\.W~ 
IIUfU t wu more &N.IOUIINI'I 1 rqulu ltl:.t1YI«w tot» q~ate hoMt.t 

(l.aq,bl 

71 

fll6 

cu.a 

s 

6 
7 IIIIKUlpt (ltD.) 

8 U~PtlR.O.J_~-~ 
IRnwll)'llfl.O.) 

9 
10 IDIHctj;)t (JI.o.) 

u lt.u«f:t ('ItO.) 

u U'IIHCll;n (J\.0.) 
13 uamaiM (JI..O,) 

1<4 ~IJl.D.) 
lS IJII'Wl;lt IJU),) 

16 llaMctl;IIJl.D.) 
17 u~ (ILD.) __ _ 

pnuurtd 

lid ot eOcTlidti"U 

ncMMn 

Qf'ISWM 

bptt.fl~UcS 1 101 of ~traM llfti~~n\Pttssl.ltt\1 

~~'l!lftt 
--~ toad Ql.titiOI'II 
-------------------------

rCitiSUttd 

6 

a 
a 
8 

' 8 

• • 
8 

• 
10 

0 

I don'c .ru p ~ ~tchnolot'; u. m.WI ,.-.,;, • ~U~Y nHd It to M!p ~ D 
~l'lsorr.tdllrlt 

I d tdn'tttllaM I Wli C,O."' co M tm"ed AO 
I fert I L~ bo1 1110,. plrmiJI'tQ IJid nol ill reY!x:ed tO be bol\ut 66 

;c--~ 

t rea "'d of • - I Wil lilte oh' my p h, I c.dn' t realae wu &'Of,.CIO 11 
bet.med 
IMtft!tmoreprft~lpn :M 

ld-dn'ttftlnco.,fiCWnL 2) 

I mun \'OU ody COt twO mlrtV'tes ~ ~o .t!tswet' NCh q-.m;io 6S 
But to be wned •t'• tM1 of uti. you !cnowpms.ue 

6JUt !tO M tlA\M It'$ ikltk:l of llh, ~ lctiOW ~.and SO 

L 1 fftt Ut ""' two ~~W~uta wH utt. • •ro• bh too~ 
Cf't.C q. H!Jcw 

Wtll SillS I wu ¥tty Wl.!Wmllotdi by bi'M 

031 

18 1JI!!Wi91 lll0.) 

19 tAn«rl:n lfl.O.) 
--~--::,..t~t!IM ------------

1 reat n:emew 

2.0 

10 

10 

10 
10 

IZ 

u 
u 
u 
u 
u 

10 

10 

10 
10 

u 
11 
!.l 

u 
u 
n 

0 

0 
0 

0 

0 

0 

0 
0 

0 
0 I U'Ciad : II ftSUII! !'loten'leW 

o,u 
0..10 
0.2) 

o.ll 

0.10 

CUt 
O\OS 

IUS 

0.07 
0..13 
CU4 

0..10 

O.A.S 

20 llaMCtlpt{Jl.D.) __ _ 

21 lraow~ Ul().) 

UJnS(J1ot 11.0.) 
ll 

-------------------------~pat«! 

IJtTuSull ~Pt"'leftct 
t«~t~Sibi IY(ooC 

24 It~ (ItO.) 

25 ltiMCI'iP'!IJl.O.) 
26 tnnsul1!t(JlD.) 

e+•tren.t tNn ~ .. 
--~ ~~~~~~~~~~~ 

27 tramcnll'l lf\,0.) 

._ • Sheet1 + 

Nt\'OUS 

t~nav\ce 

~c~tliM 

u 
u 
u 
u 

u 

u 
u 
12 

u 

o ~ Clid: •t re.Daa bow ..mponant 11! wu 
~:---

0 ~ un~ ~Pti'ltnc~ lot mt 
0 vow C>O<.IId do 11 ~nvw-~ wtWch k, ~!dillS rre.tt. The tc~tu .ty IJ. is 1 117 

coocs. yOiij rcnow ~o~tn 1 Cl*S • Jood part about lfl..n 
fvt ItO ttfU It UJuCh. ilia yO!.!~ I 0,.4tft0M IIIt~ II If yO\/,. 142 

""'""Jni WIIIIOM fl(to to*'- t. rt ~dt p.. ... l"fte ~ Wl'lf rttJ,. 
-o=---=Th~~etnt.'.fOI'Imilm lftl:deafl.ff~ forrM.I'WUiftl(-.uroom ~-- 62 

o INC• me fHI not so~ 27 
=;=~ 

0 

0 

I WH lnflnt to IND Nre the t«flnolatv WI• oluV 

time wu o' cumcc 

-

0.21 
0.10 
0.17 

om 

Figure 19.2 Interview: How Do Applicants Experience Using a One-Way Video Recorded Interview as Part of a University 
Admissions Process? 

3. Consider different meanings or implied meanings of words or phrases. Sometimes we 
miss important elements because we do not consider that our interpretation of a 
word or phrase might not be that of the respondent. 

4. Use the flip-flop technique. This involves consciously turning a concept "inside out" 
or "upside down," looking at the opposite of the term. 

5. Draw on personal experience. Consider your own experiences and how they might 
help you draw insights into what the participants are describing. 

6. Wave the red flag. Certain words when used in the data may provide a hint that 
further analysis is warranted-for example, words such as "always," "never," or 
"everyone knows." 

7. Look at language. For example, how people use terms such as I, we, or it can provide 
insights into their views. 

8. Look at expressed emotion. Emotions and feelings can be clues to meaning. 

9. Look for words that indicate time. The use of words that reference time (e.g., "when," 
"after," "then," "before," and "since") can frame events, help identify context, or 
indicate shifts in perceptions. 

10. Think in metaphors and similes. Words can paint vivid pictures that help interpretation 
or understanding. For example, a respondent who describes a colleague as an 
"energizer bunny" creates a picture that can aid in interpretation. 
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lean coding The process of 
using only a small number of 

codes when analyzing data 
with the intent to expand the 

coding schema later. 

themes The level of 
abstraction above 

categories in the 
coding process. 

organizational categories 
Categories that may have 

been anticipated or that have 
been established prior to 

data collection. 
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11. Look for negative cases. Searching for the negative can help you consciously consider 
alternative explanations. 

12. Consider narrative structure. How is the story organized? How does it begin and end? 
The answers could provide clues to importance. 

13. Dismantle dichotomies. Look for examples in which distinctions are drawn 
(e.g., nature/ nurture and positive/negative). 

14. Examine silences. Look for what is not said, what is excluded. 

15. Attend to disruptions. Are there places where something does not make sense, where 
the respondent does not continue, or where there are contradictions? 

In addition to using the previous prompts while reading and coding data, researchers 
must also consider the assumptions, cultural beliefs, societal structures, and knowledge levels 
of the participants. Developing codes enables the researcher to physically separate material 
bearing on a given topic from other material and is a crucial step in organizing the data. The 
goal is to develop a set of codes that provide a reasonable reconstruction of the collected 
data. Some researchers start with a smaller number of codes (lean coding) and then expand 
to a fuller set of codes. Saldana (2009) provides an in-depth, easy-to-read guide for multiple 
approaches to analyzing qualitative data and provides clear examples of each. 

After all the data are coded, the researcher groups together all units having the same 
coding. Researchers used to do this manually by cutting up coded documents with 
scissors and storing material with like codes in marked folders. Some researchers coded 
using highlighters with a master sheet indicating which colors were connected with 
which categories. Now researchers use computers to code and connect codes. 

In initial coding, you took the data apart and broke it into small pieces. Now the task 
is to reduce the large number of individual codes into a manageable set of categories. 
Categories are one level of abstraction above the initial codes. Once coding of a tran
script is completed, and all items with a particular code are placed together, review the 
sets of items to ensure they belong together. Then begin considering whether codes can 
be put together into larger categories. 

Once categories have been established, consider whether any of them may be linked 
to create major categories, or themes. Themes are a level of abstraction beyond catego
ries. This process of coding, categorizing, and developing themes will be repeated for 
each transcript or data set. You then merge these sets together, reviewing categories and 
themes. Once all coding and categorization is finat review the original transcripts for 
any uncoded areas and consider whether these now fit into categories. 

The categories developed from the coded data should be internally consistent and 
distinct from one another. Think of them as bins to organize the coded data. The 
categories one investigator uses to organize qualitative data may not be the same cat
egories another researcher would use to organize the same data. The researcher's in
terests and style, and the research question, influence to a great extent the categories 
chosen. Organizational categories typically can be anticipated and may be established 
prior to data collection. However, these are not usually a good mechanism for making 
sense of the actual data. Substantive or theoretical categories help provide insights. 

THINK ABOUT IT 19.2 

Review your transcript from the interview conducted in Think About It 19.1. Review the 
responses using the analysis techniques just discussed. 

Answers 

Answers will vary. 
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substantive categories 
Categories that are primarily 

descriptive, not generally 
related to more abstract 

theories. 

theoretical categories More 
abstract categories that can be 

developed from prior theory 
or from inductively developed 

theory. 

inductive coding An initial 
stage of coding individual 

data pieces with simultaneous 
comparison of units of 

meaning. 

data pyramid A visual 
representation of the 

qualitative data analysis 
process moving from many 

codes to fewer categories to 
even fewer themes. 

Substantive categories are primarily descriptive and not generally related to more 
abstract theories. Ernie substantive categories are based on participants' perspectives and 
words. However, substantive categories are more likely to be based on the researcher's 

interpretation of what is going on ( etic categories). Theoretical categories are more abstract 
and can derive from prior theory or from inductively developed theory. They are more 
likely to be etic categories. Often, novice researchers use only organizational categories. 

The number of categories developed will depend on the type of data collected, the 
focus of inquiry, and the researcher's analytic skills. A large number of categories should 
be collapsed into a manageable number. In qualitative data analysis, the researcher 
conducts inductive coding of the individual data pieces and simultaneous comparison of 

units of meaning. Coded data pieces are merged into categories that are refined through 
several iterations. After the categories have been refined, the researcher explores the 

relationships or patterns across categories, identifying major themes. The integration of 
data into themes yields an understanding of the context and people being studied. 

Whereas coding "fractures" data into small bits, and categorizing re-sorts the codes 
into bins, developing themes involves looking for connections and relationships. Gen

erating themes is the most difficult and challenging process of analysis. Names for 
themes can come from the literature, the researcher, or the words of the participants. 

Most commonly the researcher comes up with words that reflect the meaning he or 
she makes of the data. Figure 19.3 shows the levels of data analysis in a data pyramid. 

Following are comments from a series of focus groups with Hispanic/Latina parents 
for a study that examined parent involvement in urban elementary schools (LaViolette, 
2001). The researcher held focus groups in four different schools. The study identified 
points of conflict between parents and the schools, obstacles to resolution, and strat
egies to resolution. For each category, only one comment is shown to demonstrate 
coding. The letter and number combinations identify which parent (1, 2, 3, 4, etc.) in 
which focus group (A, B, C, D, etc.) made the comment. 

Category: Reporting Student Progress 

(Parents indicated they were not informed when their child was not being successful 
in school.) 

]7: He's right about whenever, the teachers you know, if you want to get feedback from 
them as to the progress of your child. Whenever I do want to get feedback as to how my 
child is doing, where is it that he or she is lacking, I always call and schedule an appoint
ment with the teachers, and that has worked for me. But it is true, I'll agree with him, if 
you don't ask, they don't say anything. And I do think that maybe that shouldn't be the 
case because by the time we dig, we find out as to how our child is doing, maybe that 
will be too late. 

Category: Communicating about Incidents 

(Parents were concerned about poor communication about incidents.) 

]6: In my girl's classroom, all those kids were playing with a used condom. They were 
throwing it to each other. And when I tried to talk about it, they [the school] ignored us. 
They didn't want to talk about it because that was a very delicate subject. 

Themes 

Categories 

Data pieces 

Figure 19.3 Data Pyramid 
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Category: Understanding Policies, Programs, and Procedures 

(Parents indicated they did not have adequate information or understanding about 
policies, programs, and procedures.) 

Bll: The only thing is that my son and my daughter they have been here, but I'm from 
another country. I speak another language at home and for some reason, they put them in 
the ESL program, which they don't speak another language. I speak the language, but they 
don't. My husband is born here. He speaks good English. But when I call the school, they 
say yes, once you speak another language in the house, they should be in ESL class, which 
I didn't understand because they are good in writing and reading. I don't know why they 
have to go to ESL. I call them many times and I say I want to take them out of the ESL 
program, but they say no, once I speak another language in the house, they have to be in ESL. 

The researcher later combined these three categories-reporting student progress, 
communicating about incidents, and understanding policies, programs, and 
procedures-into a single theme: We are not being told what we need to know. A focus 
group was also held with principals, and comparisons were made between parent 

and principal identification of points of conflict. The researcher later represented her 
themes from the comparisons of principal and parent comments regarding conflict in 
the graphic shown in Figure 19.4. 

Once all data are sorted into major and minor categories, look at the range of 
categories and determine whether some fit together into themes. For example, in the 
partial transcript presented previously, a number of categories might be combined into 
a theme called "connecting." 

The next step is to summarize; here, you begin to see what is in the data. Examine 
all entries with the same code and then merge these categories into patterns by 

We're not being told what 

Parent we need to know. 

We told you. You are not being 

accountable or supportive. Principal 

Every night there's a struggle 

Parent to get homework done. 

No comment. 

Principal 
It's not my responsibility. 

Parent It's the school's. 

It's not my responsibility. 

It's the teacher's and the parents'. Principal 

Safety first! 

Parent 
Show me the medication! 

Principal 

R-E-S-P-E-C-T ME! 

Parent 
R-E-S-P-E-C-T ME! 

Principal 

Figure 19.4 Perceptions of Conflict Reported by Elementary School Principals 
and Parents in an Urban Setting 

Source: From School-Community Conflict: Perceptions of Elementary-School Principals and Parents 
in an Urban Setting, Dissertation by Sharon A. La Violett~ 2001. Reprinted by permission. 
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--

THINK ABOUT IT 19.3 
1 

A pilot professional development program was presented by a university to a group of 
urban teachers. At the conclusion of the program, a focus group was held with the teachers 
to determine their perceptions of the impact of the program. A brief portion of the lengthy 
transcript is provided here. Review the transcript and code all the items of interest. (Fac 
indicates a facilitator comment. Other labels, such as A3 and B II, identify respondents.) 

Responses 

Fac: What aspects of the program have been most useful in your professional practice? 

B2: There was theory with practical applications, which is extremely useful in my 
classroom. The program gave me a spark, made me more innovative. The different 
modeling of instruction was wonderful. 

A2: The team working activities were most beneficial, especially when there is a class with 
lots of bickering. You can help kids see they can help each other. We were provided with 
cooperative frames rather than competitive games and it has made a difference in my classes. 

B II: We learned how to be resourceful in using our schools and communities. It gave us a 
boost and a confidence to go out and do that. 

AI: I liked the principles of brain-based learning and found ways to teach things from that 
perspective. Because we were taught that way and the instructor modeled it through a va
riety of ways, I could then connect things to my own experiences and that helped me have 
more ideas. 

BI3: Yeah, the brain-based learning and cognitive systems really caught my attention. It 
meant something to me personally. Through my reflective journal I learned a lot about 
myself. It occurred to me if I felt this way, perhaps my students felt the same way. It altered 
the way I might respond to a child, especially in terms of following through on work and 
behavior. I also learned from talking to parents. You know things theoretically, but then it's 
real. Now I have to figure out how to bring all this back to the classroom. 

Answers 

The codes are intended as examples. Different researchers may come up with different 
names for concepts contained in the transcripts. 

Comment Code 

B2 Practical application, modeling 

A2 Teamwork/ cooperation 

B II Connection to community 

AI Brain-based learning, modeling, self-reflection 

BI3 Brain-based learning, self-reflection 

finding links and connections among categories. This process further integrates the 
data, and you can begin to make some statements about relationships and themes 
in the data. For example, when investigating classroom management in a large 
high school, you might first code the data into categories dealing with teachers' 
attitudes, students' attitudes, effects of certain techniques, descriptions of behavior, 
the setting, and so on. Then summarize by trying to find relationships among the 
categories. You begin to make meaning of the stories, categories, and themes to 
connect them. At this stage, connections may be displayed using graphs, charts, 
concept maps, or other visual representations of the patterns observed. If think
ing about the analysis process as steps they would be: read through or review the 
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constant comparative method 
of analysis A method of 

analyzing qualitative data that 
combines inductive category 

coding and simultaneous 
comparison of such units 
of meaning. Similar units 
of meaning are grouped 

together. 

negative case analysis A 
strategy used in qualitative 

research that involves 
intentionally searching for 

data that contradict the 
emerging category or pattern. 

Also called discrepant data 
analysis. 

interpretation A process of 
reflecting on and bringing 

out meaning, telling the 
story, and providing an 
explanation of the data. 
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data (many pages), divide it into segments of information (many segments), name 
or label the segments (typically 20-40 or more codes), reduce the redundancy or 
overlap into categories (reduce to 10-20 categories), and collapse the categories 
into themes (reduce to 2-7 themes). 

Perhaps the best known qualitative analysis strategy is the constant comparative 

method of analysis, which combines inductive category coding with simultaneous 
comparison of all units of meaning obtained. You examine each new unit of meaning 
(topic or concept) to determine its distinctive characteristics. Then you compare cate
gories and group them with similar categories. If there are no similar units of meaning, 
form a new category. Thus, there is a process of continuous refinement; initial catego
ries may be changed, merged, or omitted; new categories are generated; and new rela
tionships can be discovered. 

Another approach used in analysis is the negative case analysis or discrepant data 

analysis. Look for data that are negative or discrepant from the main body of data 
collected. Negative cases contradict the main category or pattern, and discrepant cases 
provide a different perspective on a category or pattern. This approach provides a coun
terbalance to a researcher's tendency to hold on to first impressions or hunches. Some 
researchers revise based on these instances; others go with the substantial accumula
tion of positive instances. 

Coding and data analysis are clearly affected by the particular qualitative approach 
taken. Whether coding by hand or, more likely, using a computer program, different 
qualitative approaches frame the codes for units, categories, and themes. Creswell 
(2007, pp. 170-172) provides templates of coding schemes used in computer-gener
ated analysis. These are helpful in visually seeing how the initial codes build to the 
higher level of abstraction. 

How the research question is worded affects not only, for example, the focus of 
interview questions, it also affects the coding and analysis phase. For example, if the 
research question asked, "Why do teachers incorporate technology in the classroom?" 
appropriate codes might be: connect students to the outside world, meet differenti
ation needs of students, or monitor student progress. These codes answer the "why" 
question. If you asked, "How has technology changed the way teachers teach?" codes 
might instead be things such as: less reliance on textbooks, more access to resources for 
lesson development, or more ways to engage students. These codes are aligned with the 
"change" part of the question. 

There are some characteristics that serve qualitative researchers well in the process 
of coding. It pays to be organized and to persevere-there are a lot of data and it takes 
time. There is a need for flexibility and the ability to deal with ambiguity-it is an 
imprecise and cyclical process. And it is good to have an extensive vocabulary-the 
more words you know, the more options for naming codes and the more precise the 

• meaning. 
Once data have been completely analyzed and themes developed, the next step is 

interpretation-going beyond the descriptive data to extract from it meaning and in
sight. You state what you found that was important, why it is important, and what can 
be learned from it. Qualitative analysis is about summarizing the data; interpretation is 
attempting to make meaning of it and convey that to the reader. 

19-lc Interpreting and Representing 
Interpreting involves reflecting about the words and acts of the study's participants and 
abstracting important understandings from them. It is an inductive process in which 
you make generalizations based on the connections and common aspects among 
the categories and patterns. You may develop hypotheses that have evolved during 
the analysis. Interpretation is about bringing out the meaning, telling the story, and 
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developing plausible explanations. Interpretation depends on the perspective of the 
researcher as you consider what is important in the data, why is it important, what can 
be learned from it, and how can it provide insight to answer my research questions. 

Interpreting qualitative data is difficult because there are no set rules to follow. The 
quality of the interpretation depends on the background, perspective, knowledge, and 
theoretical orientation of the researcher and the intellectual skills he or she brings to 
the task Unlike quantitative research, there are no statistical tests of significance to 
facilitate interpretation of qualitative data. 

In interpreting qualitative data, you confirm what you already know is supported by 
the data, you question what you think you know and eliminate misconceptions, and 
you illuminate new insights and important things that you did not know but should 
have known. Although interpretation is personal and proceeds without set rules, this 
does not mean that the qualitative researcher can rely strictly on personal feelings when 
interpreting the data. The interpretation cannot be a figment of your imagination: It 
must be supported by the data. 

THINK ABOUT IT 19.4 
1 

A researcher was investigating how childhood experiences with technology impact 
perceptions of technology as an adult. She conducted an interview and after analysis, she 
identified two themes: ( 1) I felt left behind then and I feel left behind now, and ( 2) What 
used to bring us together now separates us. Below is a portion of the transcript from the 
interview. Can you identify units that would be coded that might support these themes? Are 
there other ideas you think the researcher missed? 

Transcript 

INT: What do you remember about technology as part of your life as a child? 

XXX: Technology ... urn ... not sure. When I think about technology well I tend to think 
about computers and screens and all the stuff we plug in, and the internet. Of course, there 
was no internet back then and I don't think we - umm - at home we spent lots of time 
looking at the TV. Every night we gathered around it like a fireplace, after dinner. We all 
watched the same thing-even if not everyone was psyched about it. We had cable, but I 
can't remember how many channels, not too many. It was more like one night there was 
this show, then the next night this show. Sometimes there were only two things on, but not 
like now. Choices were not as overwhelming. 

INT: Are there other technologies that you remember playing a role in your young life? 

XXX: We had an Atari that had like, one game and that kinda led to the Commodore 64-
so yeah, that was a computer, but that arrived when I was in high school. But the purpose 
was vague, I didn't know why we had it. Immediately we were trying to get some games on 
it but no good games to match the function of the Atari-it sucked punching the keys, no 
joystick and no good games. So, we just, like, had it for typing and doing projects and stuff. 
But it ended up being harder to use than the typewriter, we had an old typewriter that was 
pretty awesome. 

INT: So there were computers in school? 

XXX: Dad brought home the Commodore 64-I don't remember any computers in 
school, none that I recall, in typing class we had ... typewriters. Everyone had to take that, 
even the classified kids. The non-college prep kids like me. I'm trying to think of my first 
introduction to computers. I took a class at community college-one of the seven insti
tutes of higher education that I attended [laughs]. I remember them trying to teach me 
what ROM was, but it was RAM, and that concept, I just didn't know how to apply it to 
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CHAPTER 19 ANALYZING AND REPORTING QUALITATIVE RESEARCH 467 

computers. it was so ridiculous. I didn't really get it. It was like a vocabulary class, not a 
computer class we didn't do anything-we just learned words and things about computers. 

INT: How do you define technology today? 

XXX: Umm ... beyond my reach. It is just very foreign to me, emerging technologies are 
just, I don't know, I just don't understand it. I don't know what we are talking about half 
the time. I think about our phones, and how our faces are constantly in these little screens. 
Like this morning when I got after [daughter] for coloring on that ipad app, and she turned 
and scolded me-"well you and mamma are looking at your phones!" She was right. 

INT: Do you feel a positive or a negative feeling about technology? 

XXX: Negative[ feeling], but for learning and stuff, it is positive. I was never going to be 
exposed to it, I was classified, the kids who took calculus got to play with computers-it was 
very clear to me that I wasn't worthy of computers. It made me feel like I wasn't worth it. 
That the technology was beyond my reach, that I wasn't worth it. I guess I have come to see 
technology now, my definition now is more ... well, I have more dislike for it than the sorta 
hopefulness, or something, that I had as a kid. I don't know, it frustrates me more. But I see 
the potential for people who know how to use it. It has only been aggravating for me. I don't 
know how to use computers. I feel like my lack of computer literacy has led to a completely 
feeling of loss, like I don't know how to even begin. I don't understand how people use 
computers. I mean, you shoot emails back and forth. You write stuff, you communicate, but 
I mean, how does it serve you? It is a mystery. I don't get it. I never had the opportunity to 
get good at it. And that makes me nervous. I feel like that has a big impact on how I explore 
technology with my daughter ... but if anything, it will encourage me to make sure that she 
has opportunities to use technology. To make stuff. not just to consume. [long pause] 

INT: Say more 

XXX: Well, there is the productivity thing, and then there is the time suck When we were 
kids, we gathered around technology. It was how we came together, like the 1V after dinner, 
we all sat down. Now we will sit and look at different screens, we have no shared experience 
of it [pause] or something. You didn't do [uses air quotes] technology on your own when 
I was a kid. You did it as a family, or with friends. We went to the movies all the time too. 

INT: So, how about your current use of technology? How do you use technology in a typical 
day now? 

XXX: Well, I use it to listen to music, to watch videos, to talk to family on the mainland, to 
call people, to check the surf report, to read the papers ... Face book, you know. I play music 
at work from my phone. And since the electronic records system, I used a computer a lot 
for that. It sucks. We have to do twice as much work, write on the charts and then transcribe 
them to the computer. It doubles work I guess having a playlist of music is better than 
carrying around CDs, but that isn't too much of an improvement. 

INT: Anything else about technology? 

XXX: Well, without technology there would be things I didn't know as much about ... 
waves, news across the world. Do I really need my phone for that? I could drive to the 
beach and surf no matter what the conditions. And how much better off am I for knowing 
the news anyway? My thoughts on the iPhone are that I want to smash it. I want to skim it 
across a pond, I wonder what it would look like getting run over by a small car, a big car. 

INT: What about the family dynamic that you alluded to earlier, how would our lives look if 
technology were taken away? 

XXX: Well, we have taken away the 1V-we both had 1Vs growing up and now we don't 
have that-thinking it is better for [our daughter]. But now instead of one screen in the 
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house we have ... how many? six. Two phones, one ipod, one ipad, two laptops. Seriously! 
Two screens for every person. Three for each adult. That seems a little nuts. 

INT: So your attitude towards technology, in a nutshell? 

XXX: It is wrecking us. I didn't have lots of exposure as a kid, so maybe the shock is too 
great for me as an adult. I don't know ... I think that might be it, to go from nothing to 
all of this so quickly. I don't know. I mean that's what everyone talked about "it's the 
future". I mean, I felt left behind then and I feel left behind now, I'm sure lots of people 
feel that way. Like I said, it definitely keeps me from a lot of different jobs ... exploring 
certain kinds of jobs. My lack of basic knowledge, you know, when they say computer 
skills, I don't have that-even that very simple word processing, I don't have that. I feel 
like I can't do it. 

representation The methods 
for presenting data from 

qualitative research studies. 

There are some potential problems that can occur in presenting the findings in 
qualitative research, such as listing a set of narrative comments without providing 
any analysis, including information that could make the respondent identifiable, and 
using quotes to make a positive spin to support a preconceived notion of the researcher 
(selectively choosing things that support your beliefs). The quality of interpretation 
and presentation of findings in qualitative research depends on the quality of the data 
collector, the quality of the data analyzer, and the quality of the presenter-in other 
words, the quality of the researcher. 

The approach to interpretation is clearly affected by the particular qualitative approach 
used in the study. In narrative inquiry, the researcher is describing the larger meaning of 
the story. In phenomenology, the researcher is attempting to examine the "essence" of 
something using textual and structural descriptions. In grounded theory, interpretation 
involves developing propositions and theoretical models. Ethnographers are trying 
to make sense of how a culture works. A case study develops generalizations about 
the case. Arts-based research interprets meaning through an artistic lens. Indigenous 
research is interpreted through the cultural lens of the group. Each of these qualitative 
approaches evolved from differing disciplinary bases that clearly influence how the 
data are interpreted. 

How the researcher represents the findings is also influenced by the qualitative 
approach taken and by the types of data analyzed. Representation involves how the data 
are presented. Are there graphs, pictures, diagrams, figures, or frameworks? Are there 
stories, visual of performing works of art? The procedure used most frequently by quali
tative researchers is to report by themes, topics, or cases and demonstrate these through 
descriptive detail. Some findings are best represented visually, and new technology 
provides alternatives for how qualitative research is shared. Performance ethnography 
and some other approaches often present findings in alternative formats-for example, 
using multimedia presentations or theater. As discussed in Chapter 16, arts-based 
approaches to research are increasingly expanding acceptable formats for presenting 
findings (e.g., poetry, music, dance, novels, photoblogs, etc.). 

Generally, ethnographies have narrative augmented by tables, figures, and 
sketches. Case studies present a detailed view of a case using narrative, tables, and 
figures. Grounded theory usually concludes with a visual model of a theory or a set 
of propositions. Phenomenology provides a narration related to the essence with 
discussion of meaning; it describes what the participants experienced and how they 
experienced it. Narrative inquiries result in life stories or similar presentations and are 
likely to include such elements as plot, characters, setting, and interaction and often are 
written chronologically. 
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19-2 Technology in Qualitative Analysis 
Analysis of qualitative data can seem overwhelming. Today, most qualitative researchers 
use technology, although technology can never replace the human researcher in terms of 
thought process and interpretation. The researcher must decide what data to process and 
how to process it; the computer cannot reflect or transform data into meaningful find
ings. The computer is a tool that can be used for executing specific mechanical aspects 
of the research process and to make your work faster, more accurate, and less tedious. 

A computer can save an enormous amount of time in compiling and sorting data. 
For example, you can take a laptop computer into the field to write notes during obser
vations. Graphics software can help create visual representations of how data connect. 
Word processors (e.g., Microsoft Word) and common databases (e.g., Access) can be 
used to sort, organize, record, and manage qualitative data. The "search" function in 
Word can be used to locate key words in a text. More recent technologies can help 
examine features and relationships in text; help develop conceptual maps and models; 
and support rich text, diagrams, and the incorporation of videos, images, movies, and 
multimedia. Others facilitate collaboration among researchers and data sharing. 

Technology can be used as a source of data (audio, film, digital visual materials, 
and web-based information), as a data-collection tool (e.g., videotaping, audiotaping, 
e-interviews, and digital pictures), and as an analysis tool. Technology can be used to 
organize and manage data or for actual data analysis. 

Lee and Fielding (1995) introduced the term computer-assisted qualitative data analysis 
software (CAQDAS). CAQDAS is commonly used for the following: 

1. Data storage and management. Technology can help with the storage and manage
ment of the data. Software packages allow the researcher to enter raw data directly 
or import data from electronic documents. Some software will handle visual 
materials (photographs, diagrams, video, web page links, and multimedia). Most 
software lets you annotate and edit text after it has been entered. Some programs 
have indexing capability that allow you to add your own identification informa
tion (name, date, etc.) to better organize the data. In addition to storing data, you 
can store memos and documentation of insights. 

2. Data searching and retrieval. Searching for and retrieving data can be simplified 
using technology. Most qualitative analysis software allows you to search text data 
for particular words or phrases. The programs can count specific words or phrases 
to assist in analysis. Most use Boolean operators (AND, OR, and NOT) to refine 
searches, and typically these programs retrieve data in context (e.g., showing you 
the word within a phrase or paragraph) and include identification codes. Text as 
well as image segments can be located and coded. 

3. Coding. Although the human researcher must identify the codes, technology can 
assist in the mechanics of coding. Sections of data can be highlighted in the text 
and assigned codes. In much widely used qualitative analysis software, coded 
items are stored as nodes that can be searched like documents and given titles and 
descriptions. Technology can assist with locating segments that relate to multiple 
codes, making comparisons among code labels, and looking for interrelationships 
among codes. Templates for coding can also be adapted to the particular qualitative 
approach being used. 

4. Developing and testing theories. Qualitative software can aid in developing theories 
by helping to show relationships between codes. Relationships can be displayed 
through graphical representations. Some use trees or mind maps to provide 
overviews of how the data are connected. 
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5. Visual representation. Software can help conceptualize different levels (codes, cate
gories, and themes). Concept mapping, diagrams, and the capability to incorpo
rate multimedia allow better visualization. 

6. Writing reports. Software can be used to produce reports or to create printouts 
of an entire data set in one node or code, which can then be included verbatim 
or excerpted for use in the text. Many programs include fields for memos as the 
researcher documents his or her thinking process, and these memos can be printed 
out and analyzed as well. Forms can also be created in many of the products. 

7. Collaboration and linking. New technologies allow for multiple researchers to share 
data and provide for collaborative tools. Formats such as HTML and PDF can help 
link a wide range of materials with different formats. Data collection and analysis 
can occur in a distributed format. Some CAQDAS are web based or cloud based 
and allow collaboration. 

Computers have revolutionized the handling and manipulation of qualitative data. 
However, beware of letting the computer guide the analysis rather than thinking about 
the data. Some writers in the field believe that computers are most beneficial to the 
experienced researcher. They believe that to really understand the data; beginning 
researchers need to "eyeball" and frequently reexamine the data rather than depend 
solely on what the computer provides. 

Novice researchers sometimes make the mistake of assuming that the technology 
tool will actually conduct the analysis and provide the interpretation. This is not the 
case. Much as statisticians may want students to actually do computations by hand 
before using computers, qualitative researchers need to understand the qualitative 
analysis process before relying on technology. The researcher must also understand 
the differences in various software programs. For example, some may be appropriate 
to use in developing a grounded theory study but not for a different approach. Just as 
good writing is not guaranteed by using a good pen, neither is good qualitative analysis 
guaranteed by the use of a computer. It is the uniqueness of the human mind that 
enables the researcher to come to conceptual conclusions and interpret meaning from 
data. Use of complex analysis tools may create an illusion of analytic sophistication. 

Table 19.2 indicates the capabilities of four of the more popular programs used in 
qualitative analysis. 

Table 19.2 Qualitative Analysis Software 

ATLAS.ti QSR NVivo Hyper-RESEARCH MAXQDA 

Platform Windows PC Windows PC Windows or Mac Windows or Mac 

Data capability Text, graphic, audio, Text, graphic, audio, Text, graphics, audio, Text, memos, images, video 
visual, codes, memos, visual, codes, memos, video, multimedia segments 
findings findings 

Analysis Search, retrieve, Analyze, manage, Code, retrieve, build Hierarchical code system, 
browse, code, annotate, shape, code, compare, theories, conduct theory development, data/ 
compare, drag and drop manipulate data analysis code/category system 

Visual capacity Build visual networks, Graphic displays of Visual diagrams, can Visual diagrams 
concept maps codes and categories create a transfer of 

video and audio data 

Import/export data Yes Yes Yes Yes 

Collaboration Yes Yes Unknown Yes 
possible 

Other Less memory needed Uses multiple Easy to use, advanced Can use weighting to indicate 
compared to others languages multimedia capabilities relevance 

Available Scientific Software QSR International, Research Ware, United VERBI Software, Germany 
Development, Germany Australia States 
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Lesser known but useful software programs include Ethnograph, C-1-Said, Qualms 
(supports text and multimedia sources and uses artificial intelligence for coding text), 
WordStat (for content analysis), Leximancer (focuses on key themes, concepts, and 
ideas in unstructured text), TextAnalyst (for semantic analysis), and Annotape (for 
recording and transcribing audio). Other programs include QDA Miner, Quirkos, 
Xsight, Dedoose, WebQDA, F4Analyze, and more. Increasingly there are free, open 
source versions of CAQDAS available with many web based. These open source 
programs include Aquad, Coding Anlaysis toolkit (CAT), RQDA, FreeQDA, LibreQDA, 
and Transana. The different programs have different interfaces and some may be more 
intuitive than others. Figure 19.5 shows some of the different interfaces. 
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Figure 19.5 Examples of CAQDAS Interfaces 
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Table 19.3 Advantages and Disadvantages of Technology 

Advantages 

It can help store, manage, and organize data, including 
text, audio, video, and multimedia. 

It can aid with searching and locating material easily 
(word, phrase, segment, etc.). 

It can provide visual representations, concept mapping, 
and diagrams that help with seeing relationships. 

It allows easier access to memos and insights from the 
researcher during the process. 

Disadvantages 

Researchers must first learn how to operate the program be
cause they range in difficulty. 

It may create a distance between the researcher and the data 
(researcher not as immersed). 

It may inhibit how the researcher thinks about the data and may 
stifle creativity. 

The researcher must be careful to select the technology appro
priate to the qualitative approach used (e.g., ethnography versus 
grounded theory). 

It enhances ease of collaboration among researchers 
and facilitates data sharing. 

It may make novices think that coding alone is analysis or that 
use of technology eliminates issues of rigor. 

It makes new forms of data collection and analysis 
available as well as new ways to present research. 

It allows analysis of larger volumes of data. 

It may provoke ethical issues with storage of visual, audio, and 
multimedia data. 

It may expand data collection and coding beyond any real benefit. 

Using software in qualitative analysis can save time, better manage massive 
amounts of data, and improve auditability. However, it also takes time to learn to 
use the software. Although software packages can expedite mechanical tasks and aid 
in storing and retrieving data, conceptual tasks must still be done by the researcher. 
Various authors and researchers have discussed the advantages and disadvantages of 
using technology for collecting, analyzing, and storing qualitative data. Table 19.3 

describes some of these. 
Because technology changes rapidly, it is not worthwhile to make a recommenda

tion about a particular program here. We advise students to learn more about the capa
bilities of particular programs and to consider the time it may take to learn a program's 
functions when making decisions about use. 

19-3 Reporting Qualitative Research 
Remember that the purpose of the research is to make clear to others what you studied, 
how you studied it, what you observed, and how you interpreted it. The last step for the 
qualitative researcher is to represent to others what he or she saw, heard, and now un
derstands about the phenomenon that was investigated. Although representation takes 
a variety of formats for qualitative researchers, the student or novice researcher is most 
likely expected to produce a more typical research report. These qualitative reports gen
erally include the following elements or some variation of them: 

1. Abstract 

2. Introduction 

3. Research design, steps to ensure trustworthiness (validity and reliability) 

4. Methods, site and participant selection, data-collection methods, data analysis 
procedures 

5. Findings 

6. Interpretations and implications 

7. References 

8. Appendix 
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19-3a Abstract 
An abstract is a very brief summary of the major aspects of the qualitative inquiry: prob
lem, design, methods, and outcomes. Complete and concise abstracts are very helpful 
to readers who are conducting literature reviews. 

19-3b Introduction 
In the introduction, you state the purpose of the research study and provide the reader 
with some background of the problem and the need for the study. State the focus 
of inquiry as a question or a statement. Indicate how you became interested in the 
topic and how the question evolved. Present and discuss any relevant research in 
this section, because typically there is no separate section for literature review. The 
introduction in a qualitative report may also contain an interesting story or quote 
to capture the reader's interest. In addition, your preliminary biases or suppositions 
should be revealed. 

19-3c Research Design 
In the section on research design, explain the qualitative approach used and why you 
chose it to investigate the problem. Also, discuss the steps taken to ensure the trust
worthiness of the research including credibility, dependability, transferability, and con
firmability of the study. Strategies could include such things triangulation, audit trail, 
member checks, and so forth (these are discussed in Chapter 18). It is important to 
describe how bias was controlled and the limitations of the study. 

19-3d Methods 
In the methods section, describe the research method that was followed to obtain 
the findings. The reader should not have to wonder about what was done, to whom, 
or how it was done. Some aspects to cover in separate parts of the methods section 
follow. 

Site and Participant Selection 
Describe the site of the study and the participants involved. Describe the participants 
demographically, how they were selected, and how entry was gained into the site; give 
a detailed description of the site; and so on. Researchers generally use fictitious names 
and places to protect the privacy of the participants and the site. 

Data-Collection Methods 
The section on data-collection methods describes the methods used to gather the 
data (interviews, observation, document analysis, and so on) and explains why 
these methods were chosen. Because the main instrument in qualitative research 
is the human instrument, it is important that you give some personal or profes
sional information about yourself that might be relevant to the inquiry. A com
plete discussion of the methodology is essential so that readers of the report can 
understand how you reached conclusions and can agree or disagree with those 
conclusions. 

Data Analysis Procedures 
Describe the approach taken in the analysis of the data. If you used the constant com
parative procedure, for example, make this explicit. 
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thick description A term used 
in qualitative research that 

refers to descriptions that are 
written to create vivid images 

of the setting and behaviors 
being observed. 

19-3e Findings 
This section contains the major findings or propositions relevant to the original focus 
of inquiry that are revealed in the data. Findings may be reported by data-collection 
method (survey, interviews, documents, etc.), by cases (School 1, School 2, etc.), or 
by theme or topic (real-world connections, active learning, extrinsic rewards, etc.). 
Because of the massive amount of data in a qualitative inquiry, you cannot report 
everything you find. One challenge for qualitative researchers is deciding what not 
to include in their reports. You must rank the outcomes primarily based on their 
relevance and significance. Use direct quotes and field note excerpts, or possibly audio 
and video excerpts or replications, to illustrate the outcomes of the study and to help 
the reader vicariously experience the research setting and better understand how the 
conclusions were reached. Unlike quantitative research, this section also includes your 
interpretations of the data. You may also relate findings to the literature. 

19-3f Interpretations and Implications 
In the final section, you respond to the implicit question, "So what?" Here, you try to 
make sense of the findings. You interpret what you have found. You discuss the mean
ing of the outcomes reported in the previous section and state major conclusions and 
implications of the study. You relate the study to previous research and suggest direc
tions for future research efforts. This is also the section in which new or integrating 
theories may be proposed. 

19-3g References 
A complete alphabetic listing of all works cited in the report is presented in the reference 
section of the report. 

19-3h Appendix 
The appendix includes interview schedules and other documentation that will help the 
reader understand the report. 

Reports of qualitative inquiry will vary in form depending on the approach used 
(as mentioned previously) as well as the nature of the publication in which they 
appear (e.g., an article prepared for the American Educational Research Journal will 
differ from a monograph or book-length study). It will be helpful to the student 
who is writing a qualitative report to read qualitative studies that use the same 
approach and to examine journal articles to see how the reports are organized. 
Merriam and Associates (2002) present sample articles showing basic interpretive, 
phenomenological, grounded theory, case study, ethnographic, and narrative analysis 
approaches to writing reports. 

The number of outlets for qualitative research has expanded in the past few years. 
Table 19.4 lists some of the qualitative journals available and when they first were 
issued. A more complete list can be found at http:/ jtqr.nova.edufjoumalsf. This lists 
basic qualitative journals as well as more specialized approaches. Journals specific 
to arts-based and indigenous research are not included in the link. Some journals 
relevant to these approaches include: Journal for Artistic Research (JAR), Studies in Art 
Education, Journal of Indigenous Research, Native American and Indigenous Studies, Alter
Native: An International Journal of Indigenous Peoples, and The International Journal of 
Critical Indigenous Studies. 

Writing is extremely important in qualitative research. Qualitative reports are 
generally heavily narrative in form and contain rich descriptions of setting and context. 
This "thick description" is intended to place readers vividly in the research setting so 
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Table 19.4 Qualitative, Arts-Based Research, and Indigenous Research Journals 

Journal Title Date First Issued 

AlterNative: An International Journal of Indigenous Peoples 

American Indian Culture and Research Journal 

Australian Journal of Indigenous Education 

Canadian Journal of Native Studies 

Critical Approaches to Discourse Analysis Across Disciplines 

Discourse, Context and Media 

Ethnographiques.org 

Ethnography 

Ethnography and Education 

The Grounded Theory Review 

HAU: Journal of Ethnographic Theory 

The Indo-Pacific Journal of Phenomenology 

International Journal of Qualitative Methods 

International Journal of Qualitative Studies in Education 

International Review of Qualitative Research 

Journal for Artistic Research (JAR) 

The Journal for Undergraduate Ethnography 

Journal of Contemporary Ethnography 

Journal of Ethnographic & Qualitative Research 

Journal of Indigenous Research 

Journal of Organizational Ethnography 

The Malaysian Journal of Qualitative Research 

Narrative Inquiry 

Narrative Works: Issues, Investigations & Interventions 

Native American and Indigenous Studies 

PhaenEx: Journal of Existential and Phenomenological Theory and Culture 

Phenomenology & Practice 

Phenomenology and the Cognitive Sciences 

QRSIG: Newsletter of the AERA Qualitative Research Interest Group 

Qualitative Communication Research 

Qualitative Inquiry 

Qualitative and Multi-Method Research 

Qualitative Research 

Qualitative Research in Sport, Exercise, and Health 

Qualitative Research Journal 

Qualitative Research Reports in Communication 

Qualitative Researcher 

Qualitative Studies 

Research in Phenomenology 

Studies in Art Education 

The International Journal of Critical Indigenous Studies 

The Qualitative Report 

The Weekly Qualitative Report 
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that they can follow the logical processes that the researcher went through in collecting 
the data. The role of the writer is to "tell the story the data tell." In contrast to the more 
technical and structured style of quantitative reports, a qualitative report is more like a 
story and may have very little, if any, technical language. A qualitative report may not 
follow a conventional organizational format. Literature may not be found in a separate 
section of the report but may be woven into the findings with the themes identified 
from the current study connected to the work of others. 

The approaches to writing a qualitative report vary. Some are journalistic in style, 
interpreting the connections among events and people. Some approach it as a translator 
would, interpreting others' worlds. Some appear as realist tales presenting observations 
and descriptions in great detail. Some may appear as a historical report, following a 
chronology. Some may read as confessional tales from the author's viewpoint. Some 
use techniques found in drama and other artistic modes. Qualitative reports convey 
the participants' thoughts, feelings, and experiences in their own words or through 
their own eyes as much as possible. Note that it is acceptable in qualitative reports 
for writers to refer to themselves in the first person to distinguish their opinions from 
those of the participants. Qualitative reports more frequently incorporate visual repre
sentations (computer-generated graphics, pictures, videos, audio, etc.) as well as rely 
extensively on quotes or field note samples to help the reader "see" and "experience" 
the participants' world. 

19-4 Evaluating Qualitative Reports 
The following are some of the general criteria used to evaluate qualitative reports: 

1. Is the research question stated, and does the researcher make dear the conceptual 
and/ or theoretical framework for the study? 

2. Does the researcher show the relationship between the study and what is known 
in the literature? 

3. Does the researcher indicate how and why the site and/ or participants were selected 
for the study? 

4. Are the data-collection methods explained so that the reader can judge if they were 
adequate and appropriate to the question? Does the researcher explain his or her 
role as participant observer or nonparticipant observer, interviewer, and so on? 

5. Does the researcher explain the data analysis procedures used? 

6. Are the strategies used to enhance the credibility, transferability, dependability, and 
confirmability of the data (triangulation, audit trail, etc.) described? 

7. Are the descriptive data separate from the interpretations? Is there abundant raw 
data presented (quotes, etc.) to demonstrate the findings? 

8. Is there evidence that the researcher maintained ethical standards? Are personal 
biases and assumptions expressed? Have steps been taken to guard against value 
judgments in data collection and analysis? 

9. Does the study answer the research question and suggest further questions for in
vestigation? 

10. Does the researcher make explicit the significance of the study? 

11. Does the report qualify any generalizations that were made, and does it help the 
reader understand how what was learned might be transferred to another similar 
situation? 

12. Is the study reported in a way that is accessible to others? 
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Table 19.5 Evaluation Criteria for Specific Approaches to Qualitative Research 

Narrative Phenomenology Grounded Theory Ethnographic Case Study 

Does the researcher 
focus on an individual 
and collect stories 
about a significant is
sue in his or her life? 

Does the researcher 
develop a chronology 
that connects aspects 
of the story and re
story the story of the 
participant? 

Did the researcher tell 
a persuasive story in 
a literary fashion? 

Did the researcher 
build themes from the 
story and conduct a 
broader analysis? 

Did the researcher re
flexively bring him- or 
herself into the study? 

Does the researcher 
convey an under
standing of the 
philosophical basis of 
phenomenology? 

Does the researcher 
concisely articulate 
the phenomenon 
under study? 

Did the researcher 
use data analysis 
procedures recom
mended for phenome
nology? 

Did the researcher 
convey the essence 
of the experience 
and include both a 
description of the 
experience and the 
context? 

Was the researcher 
reflexive throughout 
the study? 

Did the researcher 
study a process, ac
tion, or interaction as 
a key element in the 
theory? 

Did the researcher 
use a coding process 
that moved from the 
data to the theory? 

Did the researcher 
present the theoretical 
model in a figure or 
diagram? 

Did the researcher 
provide propositions 
to connect the catego
ries in the theoretical 
model and present 
questions for further 
study? 

Did the researcher 
self-disclose his or 
her own stance in the 
study? 

Did the researcher 
clearly identify a 
culture sharing group 
and cultural themes 
for examination? 

Did the researcher 
provide a detailed 
description of the 
cultural group and the 
themes that derived 
from understanding 
that group? 

Did the researcher 
identify issues that 
arose in the field 
(relationships and 
sensitivity, etc.)? 

Did the researcher 
provide an overall 
explanation of how 
the group works? 

Did the researcher 
self-disclose his or 
her position in the 
research? 

Did the researcher 
clearly identify a case 
that exhibited intrinsic 
merit in understanding 
the research issue? 

Did the researcher 
provide a clear and 
detailed description of 
the case? 

Did the researcher 
identify themes that are 
related to the case? 

Did the researcher 
appropriately make 
assertions or general
izations from the case 
analysis? 

Did the researcher 
self- disclose his or her 
position in the study? 

In choosing to use certain qualitative approaches, more targeted questions may need 
to be considered in evaluating quality. Creswell (2007) provides a chapter on some 
of the differences in evaluating specific types of qualitative research. We summarize 
some of these suggestions on distinguishing good qualitative research in Table 19.5. 
Reviewing these questions as well as the previous ones as you write your own report 
will help you do a better job. 

In 2004, the National Science Foundation produced a report, Workshop on Scientific 
Foundations of Qualitative Research (Ragin, Nagel, & White, 2004 ), that investigated the 
characteristics of strong qualitative research and provided recommendations on how to 
strengthen qualitative methods. Their recommendations (see page 17 of the report) are 
worth noting as we conclude this chapter. They indicate that these recommendations 
should be used both to improve the quality of qualitative proposals and reports and 
to evaluate the quality of the research conducted. In strong qualitative research, the 
researcher should: 

• Write clearly and engagingly for a broad audience. 

• Situate the research in relationship to existing theory. 

• Locate the research in the literature, specifying comparable cases and building on 
others' findings. 

• Articulate the potential theoretical contribution by indicating what gaps in theory 
might be filled. 
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478 PART THREE QUALITATIVE RESEARCH 

• Clearly outline the research procedures, including details about where, when, 
who, what, and how the research will be conducted. 

• Provide evidence of the project's feasibility, including permission to access the site 
and human subjects' approval. 

• Provide a description of the data to be collected, including kinds of evidence to 
be gathered, different modes of data collection, and different places data will be 
obtained. 

• Explain the plan for data analysis, including management of the data and 
procedures for making sense of the information obtained. 

• Describe the strategy to refine concepts and construct theory as the investigation 
continues. 

• Include plans to search for and interpret disconfirming evidence, alternative 
explanations, and unexpected findings. 

• Provide an assessment of the possible impact of the researcher's presence and 
biography on the research from the point of problem selection through data 
analysis to address potential bias of results. 

• Provide information about replicability and suggest ways others might reproduce 
the research. 

• Describe the data archive (audit trail) that will be left for others to use and how 
you will maintain confidentiality. 

THINK ABOUT IT 19.5 . 

Using your library or through online services, locate and read a qualitative article. Use the 
criteria in this chapter to make an analysis of the quality of this study. 

RESEARCH IN THE PUBLIC EYE 

In April 2015, Nathan Newman, contributing writer for The Huffington Post, published an article 
in which he cited an article (by Ben Williamson) that discussed a trend wherein power to produce 
knowledge is shifting from the academic theorists and qualitative researchers to big data scientists 
as a result of the emergence of corporate controlled big data and the use of algorithmic digital 
social science research. The author cites another journalist, Chris Anderson, as making the claim 
that social science itself is being replaced with big data, wherein theoretical models generated by 
social science academics are being supplanted by big data techniques. 

According to the author, companies like Facebook and Twitter have collected a massive database 
of user behavior data, far more than could be collected with traditional research methods. These 
data provide these companies with a rich source of information through which to analyze 
"population trends and social patterns." However, the author cites researcher Lisa Gitelman who 
points out that these big data tend to focus on graphical visualization at the expense of a deeper 
qualitative understanding of people's behavior. In the final analysis, the author notes, this big data 
trend is about a shift in power over who controls and produces new knowledge about the social
academics who are concerned mainly with the production of new theories, models, frameworks, 
and the like, or by corporations who are concerned mainly with the monetization of their findings 
and continuing as a going concern. 

• Drawing on the article, describe how big data are influencing qualitative research. 
• How is analyzing and reporting on big data different from analyzing and reporting on 

qualitative data? 
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Key Concepts 

axial coding 
category 
coding 
constant comparative method 

of analysis 
data analysis 
data analysis spiral 
data pyramid 
discrepant data analysis 
familiarization 

Exercises 
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Qualitative studies typically result in a massive amount of data. Analyzing the data is 
thus a tedious and time-consuming process. In general, the first step in analysis is to 
organize the data, then code the data by searching for words, phrases, and events that 
appear regularly and assigning those with similar units of meaning into a category. 
This continues until the researcher has a set of categories that provide a reasonable 
reconstruction of the data collected. Next, the researcher compares and tries to find 
connections and common themes among the categories. Interpretation is a highly per
sonal activity in which the researcher explains the meaning of the data and why it is im
portant. Technology is being used extensively in qualitative study to collect, organize, 
analyze, interpret, and report. 

The exact format of the report depends on the nature of the study (whether it is a dis
sertation, journal article, or presentation) and on the approach to qualitative research 
used (phenomenology, narrative, case study, arts-based methods, etc.). 

Qualitative reports are written in a different style than quantitative reports, but many 
of the components covered are similar. Both pose research questions, connect the re
search to the literature, describe methods of collecting and analyzing data, present 
findings, and discuss the implications of the study. Many criteria for evaluating the 
quality of quantitative research are also appropriate in qualitative research, but there 
are nuances specific to the particular qualitative approach used. 

inductive coding 
interpretation 
in vivo code 
lean coding 
negative case analysis 
open coding 
organization 
organizational categories 
preliminary coding 
provisional coding 

reducing 
reflective log 
representation 
substantive categories 
themes 
theoretical categories 
thick description 
transcriptions 

1. Explain how data analysis in qualitative and quantita
tive studies differs. 

5. How does a qualitative report differ from a report of 
quantitative research? 

2. Briefly describe the constant comparative method for 
analyzing qualitative data. 

3. One of the criticisms of qualitative research is that it 
is subject to bias. How would you rebut this criticism? 

4. Would you agree with a friend who believes a qual
itative study would be easier for a dissertation than 
a quantitative study? What are some differences you 
might point out? 

Answers 

1. Data analysis in qualitative research is inductive; it is 
a process of categorizing, synthesizing, and finding 
meaning in nonnumeric data. Data analysis in 
quantitative research is deductive; it involves testing 
hypotheses using numerical data and statistical tests. 

6. What is the first step the researcher should take in 
analyzing qualitative data? 

7. What evaluation criteria might vary depending on the 
type of qualitative study conducted? 

8. Explain the ways in which technology might be used 
in qualitative research and some of the advantages 
and disadvantages of using technology. 

2. It is a process whereby the researcher compares each 
new unit of meaning to other units of meaning 
(categories) and then groups it with a similar 
category. It is a way to reduce the data to make it 
more manageable and conducive to interpretation. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



480 PART THREE QUALITATIVE RESEARCH 

3. A number of procedures contribute to a credible 
study. Among them are triangulation, audit trails, 
member checks, and working with a team (using 
more than one human instrument is better than one). 

4. Answers will vary. In some ways, qualitative research 
may be more difficult than quantitative research: 
The design is much less prescriptive and structured, 
data collection is time consuming, and data analysis 
is more tedious and involved. Writing a qualitative 
report is likely to take much more time than writing 
a quantitative report. One aspect that may make 
qualitative research easier for some is the lack of 
statistics. 
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Research 

LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

20-1 Define action research and its underlying 
assumptions. 

20-2 Explain the action research process. 

20-3 Describe a problem that could be examined 
through action research. 

20-4 Identify appropriate data sources and collec
tion methods to be used in investigating action 
research problems. 

20-5 Give examples of approaches to data analysis 
and interpretation in action research. 

20-6 Apply criteria for assessing the quality of an 
action research report. 

20-7 Explain why action research is useful to the 
field of education. 

\ 

Q) 
I I 

...c 
() 

Action research is a powerful 
tool for studying and improving one's 

• pract1ce. 
Hendricks (2009) 

he two words themselves, action and 

research, indicate the two core components 

of this approach. Action research is about taking 

action based on research and researching the 

action taken. Action research has been used in 

a variety of settings, including schools, hospitals, 

health clinics, community agencies, government 

units, and other environments. It can be used to 

enhance everyday work practices, to resolve 

specific problems, and to develop special projects 

and programs. Action research is based on the 

premise that local conditions vary widely and that 

the solutions to many problems cannot be found in 

481 
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482 PART FOUR OTHER RESEARCH METHODS 

generalized truths that take no account of local conditions. In this chapter, we focus on the use of action 

research in education. 

20-1 Defining Action Research 

action research A form of 
research conducted by prac

titioners to study a particular 
context and use findings to 
change practice. Also called 

practitioner research, teacher 
inquiry, or teacher research. 

Pelton ( 2010) in his book Action Research for Teacher Candidates states that action is 
what you do as a professional and research includes the methods, habits, and attitudes 
needed to be a reflective practitioner. Action research is a "reflection-in-action mindset 
for teaching" in which the educator continuously considers the impact of his or her 
actions while they are being implemented, not afterwards. In education, action research 
can be applied to such areas as curriculum development, teaching strategies, and school 
reform. Action research in schools is also called practitioner research, teacher inquiry, or 
teacher research, although the process can certainly be used by other school personnel 
besides teachers, including coaches, counselors, principals, superintendents, librarians, 
technology specialists, and other education professionals. The goal of action research in 
education is to create an inquiry stance where questioning your own practice becomes 
part of the work and of the culture. 

Good teachers have always engaged in a form of action research, although they 
may not have called it that. Good teachers engage in reflection, a key component of 
action research. But action research is more than reflection. It emphasizes a systematic 
research approach that is cyclical in nature, alternating between action and reflection, 
continuously refining methods and interpretations based on understandings developed 
in earlier cycles. 

Mertler (2009) lists a set of characteristics to help us determine what is and what 
is not action research. Table 20.1 summarizes these and other characteristics from the 
literature. 

There are three main characteristics of action research: 

1. The research is situated in a local context and focused on a local issue. 

2. The research is conducted by and for the practitioner. 

3. The research results in an action or a change implemented by the practitioner in 
the context. 

Table 20.1 Characteristics of Action Research 

Action Research Is Action Research Is Not 

A process to improve education by incorporating change and 
involves educators working together to improve their own practice 

Persuasive and authoritative because it is done by and for educators 

Collaborative and encourages educators working and talking 
together in empowering relationships, including educators as inte
gral, participating members of the process 

Practical and relevant and allows educators direct access to 
research findings 

A way to develop critical reflection and open-mindedness 

A planned, systematic, and cyclical approach to understanding the 
learning process and to analyzing educational places of work 

A process that requires testing of our ideas about education 

A justification of one's teaching practices 

The usual thing that teachers do when thinking 
about teaching 

Acceptance of solutions posed by the experts 

Done to or by other people outside of the setting 

Theoretical, complicated, or elaborate 

A way to provide conclusive evidence 

Relying on tradition, gut feelings, and common 
sense 

The implementation of predetermined answers to 
educational questions 

A fad 
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practical action research 
Research designed to address 

a specific issue in a specific 
setting. 

CHAPTER 20 ACTION RESEARCH 483 

Here is an example of action research by a teacher: Mr. Rodriguez teaches middle school 
social studies in an alternative school attended by students who have been unsuccessful 
in the regular school. He has noticed in his classes that the students seem bored and 
unmotivated and that their grades in social studies are generally poor. He believes that 
social studies will help students become more productive citizens and is concerned that 
they are not learning. Mr. Rodriguez decides to study the problem to determine whether 
he can find ways to better engage the students in the learning process and thus improve 
their learning. (Characteristic 1 : Mr. Rodriguez has engaged in a process of reflection and 
has identified a problem in his own context of practice, his classroom.) 

Mr. Rodriguez decides to keep a journal for 2 weeks to note his observations about 
student behavior. He also develops an interview protocol and conducts a series of 
interviews with the students, asking them to talk about times when they liked learning 
and times when they did not. He asks them about their school experiences, particularly 
in social studies. By doing these things, Mr. Rodriguez has engaged in a qualitative 
research process. (Characteristic 2: He is conducting his own research for his own 
purposes to improve his teaching.) 

Mr. Rodriguez reviews his findings considering the literature and concludes that some 
specific changes in his teaching strategies, such as using more project-based group work, 
might make a difference. He implements those teaching strategies and gathers additional 
evidence, including a review of student performance, to determine whether the strategy 
worked. He continues his journaling to determine whether he observes differences in 
student behavior. Based on these findings, he will continue to make decisions about his 
practice. (Characteristic 3: He implements changes in his classroom based on his findings.) 

Mr. Rodriguez is doing action research. There is more about Mr. Rodriguez's research 
later in this chapter. 

20-1 a Approaches to Action Research 
Although action research has gained considerable attention in the field of education, the 
concepts are not new. Kurt Lewin, considered the father of action research, is credited with 
coining the term in the 1940s, primarily associated with social change efforts. In education, 
some trace the conceptual roots to the progressive views of John Dewey. Today, action 
research has gained popularity in the United States and elsewhere and is seen as important 
in the work of improving schools. In this text, we focus on the practical application of action 
research in schools rather than the philosophical roots of the approach. Mr. Rodriguez's 
study at the alternative school is an example of practical action research. 

Within action research are approaches that differ in their purposes and goals. The 
methods used for data gathering, analyzing, and interpreting are essentially the same, 
but you may consider the various types to determine which aligns best with your goals. 
Chein, Cook, and Harding ( n.d.) list four types of action research: diagnostic, participant, 
empirical, and experimental. However, we focus here on the four approaches described 
by Hendricks (2009, pp. 9-10) and summarized in Table 20.2. 

20-1 b Benefits of Action Research in Education 
The following are some of the many benefits of encouraging action research in 
educational settings: 

• Professionalizing the work of educators and promoting professional development 

• Empowering teachers and giving educators a voice in the field 

• Developing knowledge directly related to practice and focusing on improving practice 

• Promoting reflection and use of information for better decision making 

• Fostering an openness to new ideas and encouraging creativity 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



484 PART FOUR OTHER RESEARCH METHODS 

Table 20.2 Approaches to Action Research 

Approach Who's Involved Purpose/Goal 

Collaborative 
action research 

Involves multiple researchers. In education, this 
may include school and university personnel or 
teachers and school administrators. 

To share expertise and foster dialogue among 
stakeholders 

Critical action 
research 

Involves wide collaboration. In education, this 
may include university researchers, school ad
ministrators, teachers, and community members. 

To evaluate social issues and use the results for 
social change 

Classroom action 
research 

Involves teachers in their classrooms; can involve 
groups of teachers examining common issues. 

To improve classroom practice or to improve 
practices in the school 

Participatory 
action research 

Involves collaboration among stakeholders in a 
social process. 

To explore practices within social structures 
(emancipatory); to challenge power differences 
and unproductive ways of working (critical); and to 
change theory and practice (transformational) 

Source: From Improving Schools through Action Research: A Comprehensive Guide for Educators (2nd ed.), by C. C. Hendricks,© 2009, Upper Saddle, 
NJ: Pearson Education, Inc. Adapted by permission. 

collaborative action 
research Multiple researchers 

sharing expertise and 
fostering dialogue among 

stakeholders. 

critical action research 
Research focusing on 

evaluating social issues and 
using the results for social 

change. 

classroom action research 
Teachers carrying out research 

in their classrooms with the 
object of improving classroom 

practice or improving 
practices in the school. 

participatory action research 
The involvement of stakehold

ers in action research. 

Moses effect The gap 
occurring when researchers 

hand down edicts with the 
expectation that teachers will 
be passive recipients of these 

edicts. 

• Encouraging collaboration and the development of learning communities 

• Encouraging rethinking about how teachers' and students' work is evaluated 

• Providing rich sources of data that can be used for school improvement 

• Revitalizing professional lives, making work interesting and rewarding 

• Allowing articulation of choices made and methods used 

• Increasing understanding and respect among teachers, students, parents, and 
administrators 

A key benefit of action research is reducing the gap between theory and practice. There 
are several reasons for this acknowledged gap. Research may be written in ways that make 
it inaccessible to practitioners (i.e., use of jargon or focus not relevant to practice) or 
difficult to translate to local practice. Ways that research findings are provided to practi
tioners may not be sensitive to the time demands of practice. Johnson (2008, p. 33) also 
references the "Moses effect" as a contributor to the gap when "researchers hand down 
research edicts from on high with the expectation that teachers will be passive receivers of 
these edicts" without valuing teachers' views or recognizing their concerns. 

20-lc Action Research Compared to Traditional Research 
Action research may have different purposes, different incentives, and different audi
ences compared to other forms of research, but it uses the same methodologies we 
have already discussed. Action research starts, as does all research, with a problem to 
be solved. However, the problem may not be well defined and is often referred to as a 
"focus" rather than a problem. 

The key difference is in the primary purpose of action research, which is to take 
action to solve a local problem or to improve a practice. It is not intended to create 
theories or to be generalizable. Action research is a practical tool for solving problems 
experienced by people in their professional lives. It is empirical insofar as it requires 
people to define and observe the phenomena under investigation. 

Action research uses the methods, procedures, and concepts associated with both 
quantitative and qualitative research. Although action research involves systematic 
inquiry, it has some distinctive characteristics that bear consideration. Table 20.3 
compares typical action research with the more formal traditional approaches to 
research you have studied in this textbook. 
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Table 20.3 Comparison of Quantitative Research and Action Research 

Quantitative Research 

Purpose/Goals 

Produces objective knowledge that can be generalized to 
larger populations in order to predict future events based 
on a preexisting set of conditions. 

Tests theories in order to explain the nature of the world 
or the nature of reality. 

Interprets phenomena to add to the knowledge base. 

Investigates larger issues with intent to generalize. 

Approach 

Develops a study based on what is known in the 
professional literature. 

Uses extensive literature review and relies on primary 
sources. 

Objectivity and value neutrality or control of bias are the 
ideals. 

Uses more rigorous procedures and typically has a 
longer time frame. 

Studies smaller units of a phenomenon. 

Methods 

Uses quantitative approaches to measure and predict 
variables and tests of statistical significance to study 
cause-and-effect relationships. 

Follows carefully prescribed procedures. 

Focuses on conventional research rules and concepts of 
measurement. 

Experimental design is considered the "gold standard" 
for quantitative research. 

Uses random sampling when possible in quantitative 
studies. 

Uses primarily professionally developed instruments. 

Data analysis relies on statistical techniques and 
complex qualitative analysis. 

Emphasizes theoretical significance and increased gen
eral knowledge. 

Role of Researcher 

Research is often conducted by outsiders-scholars, 
researchers, and professors. 

There is a clear distinction between researcher and 
subjects. 

Formal training is required to conduct studies. 

The researcher reports findings to professional 
audiences. 

Action Research 

Interprets events and enables individuals or groups 
of people to formulate acceptable solutions to local 
problems. 

Seeks viable, sustainable, effective solutions to common 
problems. 

Interprets phenomena to adapt practice. 

Identifies and addresses local problems with little regard 
for generalizability. 

Develops a study based on experience and valuing 
practitioner perspectives. 

Uses cursory literature review and relies mostly on 
secondary sources. 

Subjective or authoritative judgments of individuals are 
respected. 

Uses less rigorous, looser procedures and more typically 
has a shorter time frame. 

Complexity is embraced. 

Uses data from a variety of sources to help understand 
context or the effect of interventions. 

Does not necessarily follow carefully prescribed 
procedures. 

Focuses on the experienced reality of the day-to-day. 

Asserts that assigning a student to a control group when 
the researcher believes that the treatment is superior is to 
deny students the best possible instruction. 

Chooses participants based on the intentions of the 
study. 

Uses primarily teacher-developed or convenient 
instruments. 

Data analysis focuses on practical significance and 
reports raw data. 

Emphasizes practical significance and increased 
knowledge about a particular context. 

Research is conducted by insiders-the practitioner or 
teacher. 

There is little distinction between the researcher and the 
subjects, and participants may engage in the process. 

Little formal training is required to conduct studies. 

The researcher shares informal findings with peers or 
sometimes with professional audiences. 
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.. 

THINK ABOUT IT 20.1 I 

For each of the following statements, indicate "A" for action research or "Q" for quantitative 
research: 

1. Occurs within a natural environment 
2. Values collaborative construction of interpretation 
3. Tests theories 
4. Values stakeholders' and practitioners' perspectives 
5. Randomly assigns subjects to experimental and control groups 
6. Seeks solutions to local problems 
7. Seeks objective knowledge that can be generalized 
8. Maintains a clear distinction between researchers and subjects 
9. Uses purposeful samples 

10. Emphasizes the use of professionally developed instruments 

Answers 
l.A; 2.A; 3.Q; 4.A; S.Q; 6.A; 7.Q; 8.Q; 9.A; 10.Q 

20-2 The Action Research Process 
The action research process is a recursive, not linear, process including problem iden
tification, literature review, planning for data collection, data collection and analysis, 
creating an action plan, putting the plan into action, and evaluating and sharing the 
findings (Johnson, 2012). Pelton (2010) describes five steps: issue identification, data 
collection, action planning, plan activation, and outcome assessment. Alber ( 2011) 
suggests five phases: choosing a topic, literature review, implementation plan, data 
analysis and display, and discussing findings. 

As shown in Figure 20.1, Stringer (2008) refers to the process in three steps: look, 
think, act. The "look" phase involves systematically gathering information and data. 
In the "think" phase, information is analyzed and reflected upon. In the "act" phase, 
solutions are devised and implemented. 

Although the action research models described in the literature differ in some ways, 
they appear to have common elements, as can be seen in the work of Alber (2011 ), 
Johnson (2012), Mertler (2016), Pelton (2010), and Stringer (2008). We describe the 
process as follows: 

1. Reflect. Experience and perceptions are used to identify an area of focus based on 
a problem. Time is taken to review what is already known about the problem or 
focus area and to learn more about the problem. This may include a review of the 
literature. This phase is also referred to as identifying and limiting the topic. 

Act 

Think Think Think 

Figure 20.1 Action Research Process 

Source: From Action Research in Education (2nd ed.), by 
E. Stringer, © 2008, Upper Saddle, NJ: Pearson Education, 
Inc. Reprinted by permission. 
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2. Plan. A plan is developed for taking action and/ or for gathering information and 
data in order to observe or capture the experience or monitor the practice. In this 
phase, research questions and methods are explicated. 

3. Act. The researcher implements the plan or changes a practice and collects data. 
Data may be collected from a variety of sources. 

4. Observe. The researcher synthesizes and analyzes the data. Key issues related to the 
problem are identified. This leads to reflection once more. 

5. Reflect. The researcher reflects on and interprets the information and communi
cates or reports it to others. A new understanding of the nature of the problem is 
developed. Actions are taken and a new area of focus is identified. 

6. Plan. A new plan of action is developed to resolve or investigate the problem. 

7. Act. A new action is taken and data are collected (perhaps the same types of data or 
perhaps something different). 

8. Observe. The new data are analyzed, synthesized, and interpreted. The researcher 
then spirals back into the reflection process. 

An example of this systematic process is the case of Professor Wang, who teaches an 
online course in curriculum and instruction. 

1. Reflect. Professor Wang is not satisfied with the level of reflection evident in her 
online students' postings in the discussion area (identifying an area of focus). She 
briefly reviews the literature to see what others have learned about improving 
student communication online (reviewing what is already known). 

2. Plan. Using a categorization framework she found in a journal article, she develops 
a plan to look at the class data. 

3. Act. She saves the students' online responses over a 2-week period and also 
interviews two students (data collection). 

4. Observe. The data indicate that, in general, low levels of reflection are the norm 
(data analysis). 

5. Reflect. She decides that students must not understand what is expected of them 
(interpretation). She discusses her findings with her departmental colleagues. Based 
on the data and what she read in the literature, the professor believes that the 
students need a rubric to explain the levels of communication and that some 
modeling might be useful. 

6. Plan. Together with her colleagues, Professor Wang develops a rubric to use in online 
discussions and includes samples of the appropriate responses for the different levels. 

7. Act. Professor Wang uses this rubric in her next class and again collects data. 

8. Observe. Professor Wang analyzes students' online responses. That will spiral her 
back into the process as she observes the students' pattern ofbehaviorto determine 
whether the level of communication has improved. She will again reflect on what 
she learns to make new plans and take new actions. 

20-3 Action Research Problems 
As with all research, the first step in action research is to determine what is to be 
investigated. Your focus should be on your own practice, involve something within 
your locus of control, be something you feel passionate about, and provide answers to 
something you would like to change or improve. Alber (2011) describes different foci 
for action research topics. One focus might be on discrepancies between theory and 
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practice, between planned and actual outcomes, between the present situation and goals, 
or between outcomes standards. A second focus might be on professional growth
strengths you wish to develop, situations you wish to cope with, practices you want to 
better understand, or things you want to improve. A third focus might be on personal 
interests (issues you care about, things you are curious about, things that puzzle you). 
And, finally, Alber talks about lingering thoughts, things you continue to think about, 
successful practices you want to know more about, and other recurring thoughts. 

20-3a Categories of Action Research Problems 
We discuss problem areas in five categories applicable in educational contexts. These 
include both classroom-based problems and problems beyond the classroom. 

First are problems arising from a desire to improve student learning. Your questions 
could revolve around perceived needs such as improving the physical classroom en
vironment for learning, improving interpersonal interactions among students, or de
veloping students' capacity to reflect. Questions might focus on helping an individual 
child or group of children or on understanding the teaching and learning context. For 
example, "How might I best organize my first-grade classroom to promote the use of 
reading materials?" 

Second are problems arising from a desire to improve curriculum. Questions could 
arise from such things as how to integrate subjects, how to best construct the curric
ulum, or how to embed technology use in the curriculum. Questions might focus on 
enriching the curricula or on developing content knowledge. For example, "How can I 
use virtual reality to teach mathematics concepts?" 

Third, problems might arise from a desire to adapt instructional or assessment strategies. 
Questions might deal with fostering active learning, guiding student self-evaluation, or 
implementing a specific instructional approach. You might want to experiment with 
new teaching strategies or techniques. For example, "If I use the triarchic model of 
teaching, focused on analytic, creative, and practical thinking, will students' problem
solving abilities improve?" 

Fourth are problems arising out of a desire for your own professional development 
or to search for connections and meaning in your work. Questions might deal with 
analyzing your beliefs or personal style of teaching or gaining understanding about 
who or what influenced you in the development of your practice. You may feel a desire 
to explore the relationship between beliefs and classroom practices or to examine the 
intersection of personal and professional identities. For example, "What is my primary 
curriculum ideology and how is my instructional practice informed by it?" 

Fifth are problems arising from issues in the larger school or community context. Ques
tions might deal with schoolwide program development, implementation, or evalua
tion; ways to engage families and community members in the school; or approaches to 
resolving tensions between groups in the school or community that impact the func
tioning of the school. For example, "How can we improve communication with families of 
our English Language Learners (ELLs)?" 

These five areas in which problems or focus areas may be identified in education are 
not necessarily discrete. They may intersect and overlap in many ways. In the classroom 
context, action research may be focused on the student, the teacher, the curriculum, the 
instructional practices, or the intersections of these areas. 

20-3b Strategies for Identifying the Problem 
A problem indicates a discrepancy between what is and what you would like it to be. 
How do you identify the specific problem in your context? Several strategies have been 
recommended. 
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THINK ABOUT IT 20.2 I 

Listed next are some actual action research problems that have been investigated andre
ported. Sort these problems into the previously discussed categories, using "S" for student 
learning, "C" for curriculum, "I" for instruction, "T" for teacher professional development, 
and "B" for broader context. 

1. Mrs. Watson has noticed that some students have more difficulty memorizing their 
multiplication tables than do others and wants to find a better way to identify those 
likely to have problems. 

2. Mr. Rodriguez has noticed that students he teaches in the alternative school appear bored in his 
social studies class and wonders what instructional strategies could be used to engage them. 

3. Ms. Thomas wonders how inquiry science materials could be integrated into her biology 
laboratory. 

4. Mr. Baker is interested in knowing more about how other algebra teachers in the district 
teach algebra. 

5. Mrs. Abbot wants to know how to create a more supportive classroom environment for one 
of her English language learners after noticing that the child seems to have a high level of anxiety. 

6. Ms. Carpenter is wondering which computer software package might be easier for students 
to use in developing creative projects in her art class. 

7. The school principal is concerned about how community members view the new school 
policy allowing seniors to have independent physical education contracts that let them 
count activities, such as skateboarding, that occur outside of school hours. 

Answers 
l.S; 2.I; 3.C; 4.T; S.S; 6.C; 7.B 

reflection A strategy for 
identifying problems in action 

research and continually 
reviewing the data as the 

action research process 
unfolds. 

journaling Making notes to 
assist the reflective process. 

Reflection 
Reflection is one strategy for identifying problems. Think about your own setting and con
sider what is working well and what might need improvement. Think about what intrigues 
you about your teaching. What would you like to know more about? What values do you 
hold? What are your understandings of theories that impact practice? How did you arrive 
at your beliefs about teaching? Some recommend keeping a daily reflective journal to see 
if trends emerge. Others recommend conducting a reflective interview in which teachers 
talk through their concerns with one another. These reflective dialogues can be conducted 
face to face or using technology. "What if" questions may be asked as part of the reflection 
process and may help elicit images of what could be. For example, "What if I begin teaching 
the English-speaking children in my first-grade class some basic Spanish words? Would 
that reduce the anxiety I sense in my English language learners?" 

Reflective journals can be kept in notebooks, diaries, or electronic form. Hendricks 
( 2009) suggests several reflective journaling techniques that can assist in the reflection 
process: 

• Write information or jot notes as soon as you can to help jog your memory later. Even 
writing a word or two can help you remember important thoughts or concerns later. 

• Set aside time each day to write and review and to expand the detail. 

• Use prompts to jumpstart your writing. 

• Include information about the context. 

• Document actions you might consider taking or outcomes you would like to see. 

• Review the journal regularly to help you discern themes or patterns. 

• Use technology in collaborative reflection activities (audio, video, email, listservs, 
and chat rooms) to create a record that can be retrieved and reviewed. 
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description Observing and 
writing down the who, what, 
when, where, how, and why 

of a situation. 

explanation A strategy for 
trying to determine a specific 
problem for investigation by 
hypothesizing about factors 

affecting a situation. 

literature review A report of 
what is already known from 

the literature related to the 
problem being examined. 

Description 
Description is another strategy for determining and focusing on the problem to be 
investigated. Insights can be gained by describing the who, what, when, where, how, and 
why of a situation. These descriptions come from observations. Begin by describing the 
situation you wish to change or improve, describing your evidence that a problem exists 
and the critical factors you believe affect the situation. Other options include listing 
incidents or intriguing observations; describing experiences; examining textbooks, 
curriculum documents, and lesson plans; examining demographics of students and 
perhaps recording observations about one subset of students; and comparing your 
own instructional delivery with best teaching practices advocated by leading national 
organizations. For example, you might keep a journal for 1 week about the interactions 
you observe between English-speaking children and English language learners in your 
class, describing the type of interactions that occur such as asking for assistance, who 
is engaged in the interactions (Joe and Danilo ), when and where the interactions 
occur (during free reading time in the language center at the computer station), and 
your interpretation of the situation (Danilo appears frustrated because Joe does not 
understand his questions about how to start the computer program). Mertler (2009, 
p. 50) uses description as a way to limit the focus of study. For example, he asks 

• What evidence exists that what you perceive as a problem really is a problem? 

• Who are the students or groups affected by the problem? 

• How or how often is the material, concept, or skill currently taught? 

• How is mastery of the material, concept, or skill currently assessed? 

• Where is the material tight in the scope and sequence of the course? 

• When during the year is the material taught? 

Explanation 
Explanation, a third strategy for trying to determine a specific problem for investigation, 
involves hypothesizing about how and why critical factors affect a situation. Sagor ( 2000) 
suggests using a technique called the "priority pie" as a mechanism to help identify 
variables you believe are most relevant to an issue and clarify personal beliefs about the 
relative importance of those variables. A pictorial or graphic representation can illustrate 
the relationships between the variables. Once a pictorial representation is developed, ask 
yourself two questions: "Is this relationship meaningful?" and "Am I uncertain about it?" 
If the relationship is not meaningful, or you are already certain, do not waste your time 
investigating it. For example, Mr. Rodriguez might think that several things contribute 
to poor student engagement in his social studies class. He may believe that some of 
these factors are a greater problem than others, and he could assign percentages to 
determine those on which he really wants to focus. He might identify the following: 
previous failure in social studies (10 percent), no support from home (5 percent), 
poor reading ability (15 percent), peer pressure/culture (30 percent), intrinsic interest 
(15 percent), extrinsic rewards (5 percent), and few opportunities to engage in active 
learning (20 percent). These could be represented in an illustration (Figure 20.2). 

Literature Review 
Conducting a limited literature review can also help you develop your explanation and 
clarify your research question. Reviewing the literature helps you assess what, if any
thing, other researchers have found out about the topic, what theoretical perspectives re
late to the topic, and what promising practices apply to it. In action research, this review 
is generally more limited than that considered appropriate for more formal studies. 

There are a variety of sources of literature that might be reviewed in preliminary 
phases of action research or later in the process as the work evolves (see Chapter 4). 
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brainstorming A process to 
stimulate creative thinking 

by engaging in unrestrained 
group discussion. 

Few 
opportunities 
to engage in 

active learning 
20% 

Extrins ic rewards 

Intrinsic interest 
15% 

Previous 
failure in 

social 
studies 

10% 
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Poor 
reading ability 

15% 

No support from home 
5% 

Peer 
pressure/culture 

30% 

Figure 20.2 Variables Believed Relevant to Failure in Social Studies 

Primary sources are direct reports of original research. Secondary sources summarize 
primary materials. Professional literature provides perspectives from experienced pro
fessionals. Practice literature advocates particular approaches to practice. Institutional 
reports are done by government or other agencies. Informal reports may come from a 
variety of institutions (school district, clubs, committees, etc.). Media materials may 
also provide background information (videos, televised documentaries, and websites). 
Hendricks (2009) recommends considering the relevance of a source of literature 
(Does it provide information that can help inform my study?), its credibility (Do the 
conclusions appear to be supported by the data?), and its similarity (Is there similarity 
with my setting or my participants?). 

Brainstorming 
Johnson (2008) advises that if all else fails, simply brainstorm by drawing a line down 
the center of a blank sheet of paper and listing on the left side any topics of interest that 
come to mind. Then talk to others about some of these ideas and continue to develop 
the list. Once you have the topic list, begin to list on the right side specific questions 
for each topic. Alber (2011) provides templates to help in problem identification and 
literature reviews. 

20-3c Action Research Questions 
As a first step in action research, the researcher must determine the focus or problem 
and may also at this stage identify a specific research question. A research question can 

--

THINK ABOUT IT 20.3 I 
I 

Use Johnson's brainstorming process to develop a list of topics you might be interested in 
investigating. Review these with your colleagues. 
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THINK ABOUT IT 20.4 
1 

Return to the problems in Think About It 20.2. Try to create action research questions re
lated to problems 5 and 6. 

Answers 
Problem 5. What incidents in the classroom lead to behaviors that indicate anxiety in child X? 
Problem 6. Do students using X software have lower frustration levels than students using Y software? 

Note: Other possible research questions could be developed from these problems; these are 
only examples. You may wish to consider developing research questions for the other problems 
in Think About It 20.2. 

help identify the variables under consideration and determine the type of data that 
will need to be collected. Often, the problem or focus that the researcher identifies 
can lead to different research questions. For example, Principal Talbot was concerned 
that so few Hispanic/Latina parents attended school functions. One research question 
might be, "What are the factors that Hispanic/Latina parents indicate prevent them 
from attending school functions?" A different research question related to the same 
problem might be "Does sending Spanish-language invitations directly to the home 
(rather than the English notes typically sent home with students) result in an increase 
in Hispanic/Latina parent attendance at school functions?" 

As you develop specific research questions, you should consider several factors as sug
gested by Hendricks (2009): Are there potential political or personal pitfalls that could 
be associated with my investigation of this question? Am I interested in something 
specific (a particular intervention) or something more general? Who will be involved 
in developing the research questions-just me or will others be included? Am I asking 
insider questions or outsider questions? Although most practitioners believe that only 
insider questions should be asked in action research, there are some questions driven 
by external factors (e.g., state or federal government) that could be considered. Finally, 
you should ask questions that cannot be answered with simply "Yes" or "No," that can 

be answered with data, and that can be answered within your limitations. 

20-4 Data Collection for Action Research 

triangulation A process of 
confirming data by using 

multiple data-gathering pro
cedures, multiple sources of 
data, or multiple observers. 

In action research, as with other types of research, different research questions require 
different research approaches. Both quantitative and qualitative approaches may be 
used in action research, and one approach is not better than the other. 

20-4a Using Multiple Sources of Data 
Triangulation is important in action research. Using multiple data sources and avoiding 
reliance on a single source enhances corroboration of the findings. Triangulation may 
incorporate two or more sources of information. If multiple sources lead to the same 
conclusion, a stronger case is made. Discrepancies in the findings derived from the various 
sources lead to learning as the researcher tries to provide explanations for the discrepancies 
and pose new questions. In discussing data collection for action research, Pelton ( 2010) 
notes the difference between "snapshot data," which are collected at a single point in time, 
and developmental data, which are collected at multiple points across time and allow you to 
see changes or better understand how actions impact changes. Although developmental data 
are generally more informative for the action researcher, care must be taken not to attempt 
to collect so much data that they become overwhelming. For teachers conducting action 
research, the data-collection process must be manageable within the context of teaching. 
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Table 20.4 Triangulation Matrix for Project Research Questions 

Research Question Data Source 1 Data Source 2 Data Source 3 

Can I motivate my distance 
education students to participate in 
online discussions? 

My own reflections Student surveys Logs showing student time 
online 

What is the quality of the discussion 
online? 

Instructor 
assessment using 
a rubric 

Student self-assessment using 
the same rubric 

Identification of levels of 
communication based 
on coding of the printed 
discussions 

Do students feel comfortable 
expressing their thoughts online? 

Student surveys Interviews with a random 
sample of students 

Online focused discussion in 
a chat room 

experiencing Gathering data 
through the researcher's own 

expenence. 

enquiring Gathering data by 
questioning participants. 

examining Gathering data by 
examining materials already 

existing or collected in the 
setting. 

field notes The researcher's 
reflections and the written 

records of observations and 
conversations made during a 

qualitative research project. 

grand-tour questions Global 
questions allowing 

participants to describe 
something in their 

own terms. 

Table 20.4 provides a sample triangulation matrix showing how multiple data 
sources can be used to examine a single problem. 

20-4b Data-Collection Strategies 
Before collecting data, you should know why you are collecting the data, what exactly 
you are collecting, where and when you will collect the data and for how long, who 
will collect the data, and how the data will be analyzed and the findings shared. Types 
of data that can be collected and used in action research projects have been categorized 
in various ways by different authors. We use the categories described by Mills ( 2003) as 
the three Es: experiencing, enquiring, and examining. 

Experiencing 
First, data may be gathered through the researcher's own experience. This category focuses 
on observational data that may be recorded in various ways. Field notes are the most 
common data-collection strategy used in action research to provide a record of what occurs 
during an observation. Field notes can include descriptions of places (locations, physical 
layouts, etc.), people (individuals, types, positions, etc.), objects (buildings, furniture, 
equipment, materials, etc.), acts (single actions that people take), activities (sets of related 
acts), events (sets of related activities), purposes (what people are trying to accomplish), 
time (times, frequency, duration, sequencing, etc.), and feelings (emotional orientations 
and responses). Other observational data-recording strategies are listed in Table 20.5. 

Enquiring 
Second, data may be collected by asking participants to respond in some manner
that is, enquiring of them. The most common action research strategy for collecting 
enquiring data is through interviews. It may be useful to review Stringer's (2008) 
discussion on questioning strategies in action research. During the first phase of study, 
grand-tour questions allow participants to describe something in their own terms ("Tell 
me about your school."). These are more global questions. Subcategories of grand-tour 
questions include the following: 

• Broad questions that ask participants to describe how something typically 
happens ("Describe a typical science class.") 

• Specific questions that ask about specific events or activities ("Tell me about what 
happened in science class yesterday.") 

• Guided tour questions that ask participants for an actual tour while providing 
details about the people and activities in the setting ("Can you show me around 
the playground?") 
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• Task-related questions that aid in description ("Can you draw me a map or picture 
of that?") 

extension questions 
Questions asking for more 

detail about a topic. 

prompt questions Questions 
used to elicit more details 

about a topic. 

In the second phase, extension questions or "mini tour" questions ask for more detail 
("Can you tell me more about that?"). Extension questions have the same subcategories 
of questions as described under grand-tour questions; however, these questions are 
derived from the initial responses to the grand-tour questions. 

In the third phase, prompt questions are used to reveal more details. There are three 
subcategories of prompt questions. Extension questions ask for more detail ("What 
else can you tell me about that?"). Encouragement questions or statements push the 
respondent to continue ("Please go on. Yes?"). Example questions ask for a specific 
example ("Can you give me an example?"). Other ideas for collecting enquiring data 
are listed in Table 20.5. 

Table 20.5 Data-Collection Strategies 

Experiencing 

Field Notes 
• Places 

• People 

• Objects 

• Acts 

• Activities 

• Events 

• Purposes 

• Time 

• Feelings 

Observations 
• Active observation 

• Participant observation 

• Passive observation 

• Observation logs 

• Mapping or diagramming 

• Audio- or videotaping 

• Observation checklists 

• Dialogue scripting 

• Shadow studies 

Other Collection Strategies 
• Diaries 

• Journaling 

• Photographing 

• Rating scales 

Enquiring 

Interviews 
• Focus groups 

• Informal face-to-face 

• Structured face-to-face 

• Telephone interviews 

• Internet-based interviews 

• Listservs, chatrooms 

• Email, discussion boards 

• Oral histories or stories 

Written Responses 
• Attitude scales 

• Questionnaires 

• Rating scales 

• Participant journaling 

• Participant logs 

Performance Measures 
• Portfolio development 

• Standardized tests 

• Work samples 

• Conduct activity 

Other Collection Strategies 
• Community meetings 

Examining 

Student Information 
• Basic student records 

• Attendance data 

• Existing work samples 

• Portfolios 

• Test scores 

• Individual education plans 

• Progress reports 

• Reading records 

Teacher Records 
• Teacher plan books 

• Written lesson plans 

• Teacher correspondence 

• Grade books 

Teaching Materials 
• Curriculum guides 

• Textbooks 

• Teacher manuals 

• Children's literature 

District/School Artifacts 
• Memos 

• Parent newsletters 

• Minutes and official reports 

• Policies and procedures 

• Evaluation reports 

• Press accounts 

• Public relations materials 

Other Archival Sources 

• Films 

• Photographs 

• Maps 
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rigor A concept in qualitative 
research that is somewhat 

the equivalent of reliability 
and validity in quantitative 

research. 

authentic student work The 
work done by students 

themselves as a primary 
source of material in 

action research. 

credibility The accuracy or 
truthfulness of the findings in 

qualitative research; similar 
in concept to internal validity 

in quantitative research. 
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Examining 
Third, data may be collected through examining artifacts and other materials that 
already exist or that are routinely collected in the setting. Student records and teacher 
records are useful sources of information. Refer to Table 20.5 for more ideas. 

Recall that Mr. Rodriguez has noticed that students he teaches in the alternative school 
appear bored in his social studies class and wonders what instructional strategies could 
be used to engage them. Mr. Rodriguez could briefly examine the literature on student 
engagement (find one or two sources). He could make written observations of student 
behavior in his social studies class to determine if there is a pattern. He could individually 
interview students and ask them to describe their experiences in social studies. He could 
videotape the class to observe his own teaching practices and students' responses. He could 
conduct focus groups with the students to ask about their interests and their experiences 
in school. Based on the data collected, Mr. Rodriguez might then try some different 
instructional strategies and determine if students demonstrate more engagement. 

20-4c Rigor and Ethical Treatment in Action Research 
Regardless of the data-collection method used, the researcher must strive to ensure the 
rigor of the process and the ethical treatment of participants. No research, including 
action research, is worth doing unless it is done well. Action research in schools should 
be held to high standards. 

Educators have an obligation to students. Actions based on poorly done research can 
place students at risk Second, educators need personal and collective efficacy. Third, there 
is a need to add to the professional knowledge base in education, whether that knowledge 
is added informally through sharing with colleagues or more formally through publishing. 

Action researchers should be concerned about the issues of rigor or quality 
addressed by other researchers: validity, credibility, reliability, dependability, neutrality, 
confirmability, and transferability. These concepts are covered in other chapters of this 
text. A few comments about rigor in action research, however, are worth noting here. 

Action research in schools often relies on authentic student work, which Sag or ( 2000) 
compares to primary source materials and claims enhances credibility. Credibility is 
described as the researcher's ability to take into account the complexities that present 
themselves in a particular setting and to deal with patterns not easily explained. Mills 
( 2003) asserts that if action research is to be viewed as credible, the solution to the 
problem (the planned intervention) must actually solve the problem. 

Generalizability is not a primary goal of action research; rather, the primary goal is 
to understand what is happening in a specific context in order to make improvements 
in that context. Action researchers believe that everything is context bound and that 
the goal is to provide rich detailed descriptions of the context so that others can make 
comparisons with their contexts and judge for themselves whether the findings apply (are 
transferable). Hendricks (2009, pp. 113 and 115) provides summary tables addressing 
rigor in action research and strategies to enhance it, which are combined in Table 20.6. 

THINK ABOUT IT 20.5 

See if you can identify at least two data-collection strategies for the two action research 
questions identified in Think About It 20.4. 

Answers 
Problem 5. Observation logs, interviews, anxiety measures 
Problem 6. Videotaping, student surveys, interviews 

Note: These are examples. Other strategies could be used. 
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Table 20.6 Strategies for Increasing Rigor in Action Research 

Type of Rigor Focus 

Truth-value validity ("Are my results 
accurate?") 

Process validity ("Did I use appropriate pro
cesses to study the problem?") 

Outcome validity ("How will I use the 
results?") 

Catalytic validity ('Are my views or practices 
changed?") 

Applicability/transferability ("How might the 
results be useful to others?") 
Consistency/dependability ("Would I get the 
same results with other students?") 

Neutrality/confirmability ("How do I show 
results do not reflect my personal desires or 
biases?") 

Democratic validity ("In what ways did 
I involve stakeholders?") 

Dialogic validity ("Do these results make 
sense to others?") 

Accuracy of facts and findings; correct 
interpretations and conclusions 

Ability of study to increase understanding, 
resolve problems, and transform practices 

Usefulness of the results in different 
settings and contexts and with different 
individuals 

Evidence that results are accurate and not 
a result of researcher bias 

Evidence that stakeholders collaborated 
and/or were given a voice in the process 

Sharing research findings, seeking 
feedback about the accuracy of 
interpretations and conclusions 

Strategies 

• Persistent and prolonged 
observations 

• Triangulation 

• Accurate data recording 

• Member checks 

• Peer debriefing 

• Negative case analysis 

• Biases made clear 

• Presentation of results 

• Continuous, ongoing 
reflective planning 

• Thick description of 
the setting, study, and 
participants 

• Ongoing investigation 

• Peer debriefing 

• Accurate data recording 

• Member checks 

• Triangulation 

• Biases made clear 

• Audit trail 

• Peer debriefing 

• Member checks 

• Audit trail 

• Peer debriefing 

• Member checks 

• Presentation of results 

Source: From Improving Schools through Action Research: A Comprehensive Guide for Educators (2nd ed.), by C. C. Hendricks,© 2009, Upper Saddle, 
NJ: Pearson Education, Inc. Reprinted by permission. 

informed consent The right 
of a subject in a research 

study to know the nature and 
purpose of the study and to 
give or withhold consent to 

participate. 

Like all other researchers, action researchers do not collect data to simply validate 
existing practices, do not ignore discrepant data, and do not review only literature that 
supports a particular view. Action researchers understand and reveal their biases. They 
are open to reflection. 

Ethics in action research is based on the same principles as ethics in other research. 
The first principle is that participants should not be wronged in the name of research. 
It is just as important to abide by ethical guidelines in action research as it is in other 
forms of research. However, action researchers may have some unique challenges to 
overcome in ensuring that ethical principles are upheld. Action research is often more 
open ended and may change as the researcher focuses differently on the problems in 
the context. In action research, there is little distance between the researcher (e.g., the 
teacher in the school setting) and the subjects (the students in the teacher's classroom). 

There is some argument in the field of action research about the need for informed 
consent. The case made is that the subjects are actually the researchers (the teachers) 
when the purpose of action research is to improve one's own performance. Proponents 
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parental consent The process 
of obtaining informed consent 

from parents or guardians of 
minor children. 
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argue that students in classes, for example, are simply and naturally living through 
the teacher/researcher's instruction-the same instruction they would have been 
receiving without action research. However, most experts in the field believe that it 
is wise to obtain permission, particularly if you wish to present or even publish the 
findings to others outside of the local context. If you are using the information as part 
of a university requirement, it is best to review the institutional review board (IRB) 
requirements and submit a plan for approval. If conducting action research in a school 
or district, you are advised to consult with the appropriate offices for information on 
approved procedures. 

Given the scrutiny education is under at the current time, action researchers in 
schools would be prudent to obtain parental consent. Sagor (2000) recommends a 
generic letter to parents that conveys four key points: ( 1) The teacher is conducting 
research that is intended to benefit the children in his or her class; (2) the research will 
not mean different things will happen to some of the children, and nothing will be 
granted or denied due to the research; (3) the teacher might use the child's work, words, 
or ideas in reporting on the research; and ( 4) there will be no negative consequences if 
permission is denied; data about that child will not be used in the study. 

20-5 Data Analysis and Interpretation in Action Research 

data analysis The procedures 
used to move raw qualitative 
data that have been collected 

into an explanation and 
interpretation to understand 

the phenomenon under 
investigation. 

coding A system used to 
facilitate the categorizing and 

counting of specific behaviors 
as they occur. 

open coding The process of 
breaking down and catego

rizing qualitative data into 
manageable segments. 

axial coding The process of 
making connections between 

and across categories in quali
tative data analysis. 

selective coding The process 
of systematically reviewing 

qualitative data to look for a 
specific category or theme. 

What do you do with the data you have worked hard to collect in a dependable, accurate, 
reliable, and correct manner? Data analysis involves reviewing the data while they are 
being collected and attempting to synthesize and make sense of what is observed. 
Pelton (2010) refers to analysis of data while collecting it as interim analysis. 

Much of what has been written about analysis in action research mirrors strategies 
used in qualitative research, although the researcher should always remember that 
appropriate analysis will depend on the questions asked and the method of data 
collection used. Action research data analysis has been described as a search for patterns 
or trends in the data to answer two questions: "What is the story told by the data?" 
and "What might explain this story or what factors influenced the story?" The action 
research analysis process has been compared to trying to put together a jigsaw puzzle 
without the box that shows the completed picture and with some pieces missing. 

20-5a Coding 
One key analysis strategy often described in action research is coding as typically 
described in qualitative research. First, the researcher breaks down and categorizes the 
data into manageable segments (open coding). Then, the researcher puts the data back 
together, making connections between and across categories (axial coding). Sometimes, 
the researcher has a clear and selective focus and is systematically reviewing the data for 
that specific category (selective coding). 

In our example, Mr. Rodriguez, trying to teach social studies to the students in his 
alternative school, interviewed the students and coded their comments. Mr. Rodri
guez tried to make sense of the comments and coded them as noted in Table 20.7. 
He has tried to summarize what the students were saying in terms of a category (open 
coding). Next, Mr. Rodriguez tries to collapse the many categories into fewer categories 
by attempting to identify commonalities (axial coding). He recalls reading an article on 
student engagement in the journal Educational Leadership (Newmann & Wehlage, 1993) 
in which the authors described a concept known as authentic work (e.g., meaningful 
versus nonsensical). Authentic work is identified by its connection to the real world, its 
ability to provide a sense of ownership for students, and its use of extrinsic rewards and 
intrinsic interests. Mr. Rodriguez notes that several of the comments he coded in the 
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Table 20.7 Coding of Student Comments 

Student Comments Coded category 

"Usually we like did chapters and assignments in the book, but one time I remember to this Real-World Connections 
day, we had an assignment like we had a certain amount of money, like $2,000, and we had to 
get an apartment and a uniform for the job, and pay the electric bill and get food for the month 
and all this stuff. And we had to actually go to a grocery store and find out what stuff costs 
instead of just reading about it in class." 

"He'd give us Snickers or candy or take us to lunch or something if we did really good:' Extrinsic Reward 

"Sometimes he would bring in a movie or let us bring in a movie and bring pop and chips for Extrinsic Reward 
everyone if the whole class did well." 

"I think you should teach about other people instead of about the stuff you always see in Intrinsic Interest 
books like Ancient Rome and Greece and all that, like teach about stuff from another country 
that people never heard of and never thought of before and I think they'd be more interested 
because it's something new." 

''The teachers just sit there and talk and make you take notes. I would rather like them to Active Learning Strategies 
explain it in more detail and like tell stories." 

''Teachers should have us participate and like give us rewards and stuff." Extrinsic Rewards 

"In the history books, I really didn't like the stuff about Columbus and slavery and stuff, but we Intrinsic Interest 
never really talked about anything about Latinos and Hispanics and stuff and that would be 
more interesting for a lot of Hispanics." 

"I think the problem is that sometimes its stuff, material that isn't relative to our lives, personally. Real-World Connections 
On areas that really do pertain to our lives, you know, are relevant to what we're doing today, 
that's what you should emphasize." 

''The first thing he'd do was to talk about what was in the newspaper and we'd talk about what Active Learning Strategies 
was in the newspaper. Then he'd ask us what was going on in school and at home and how 
that connected. Then after we got done reading and discussing he'd like everybody loosen up 
and move to a group and help each other out and we'd be like laughing. Most teachers won't 
do that, they want you to do your own stuff and get your own work finished, but he would say 
'you can all work together' like he knew you was all thinking and really helping each other." 

sense making A consider
ation how the data fit together 

and what stands out. 

data interpretation A focus on 
the implications or meanings 

that emerge from the data 
analysis in mixed methods 

research. 

open-coding phase (real-world connections, intrinsic interest, and extrinsic rewards) 
seemed to fit with the description in the literature of authentic work. He combines the 
coded comments into a broader category called authentic work. 

Mr. Rodriguez then has several statements left, coded as active learning strategies. 
He believes this is an important concept and is different from authentic work. So, he 
begins looking for other examples in his interview data that describe active learning 
(selective coding). 

20-5b Stages of Analysis 
There are two stages of action research analysis: description and sense making. During 
the description stage, you review the data and ask yourself "What did I see?" and "What 
was happening?" (e.g., when Mr. Rodriguez was conducting the initial coding). During 
the sense-making stage, you try to consider how the pieces fit together and what stands 
out (e.g., when Mr. Rodriguez interpreted how the pieces fit together). During the sense
making stage, data may be organized in different ways based on chronology, people, 
key events, key issues (as in Mr. Rodriguez's case), episodes, and the like. Organizing 
units emerge from the data as they are grouped and sorted into themes. 

20-5c Data Interpretation in Action Research 
Data interpretation focuses on the implications or meanings that emerge from the anal
ysis. Interpretation is used to help make the experiences being studied understandable, 
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concept mapping A technique 
of plotting the elements dia

grammatically to visualize what 
components of the situation 
relate to the problem under 

investigation. 

problem analysis The use 
of visual representations to 

show antecedents to and 
consequences of the problem 

under investigation 
in action research. 
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using description and conceptual frameworks or theories. In the interpretive step, you 
ask how the patterns in the data inform your thinking and what the patterns might 
mean. Themes, metaphors, similes, typologies, and vignettes may emerge in the inter
pretation stage. Claims that you make based on your interpretations must be supported 
by the data. Asking interpretive questions ("Why?") may help visualize the situation. 

20-5d Using Visuals 
Concept mapping can be used to plot elements diagrammatically so you can visualize 
what different components of the situation relate to the problem under investigation. 
Problem analysis using visuals of antecedents and consequences can also be helpful in 
interpretation. Similar to concept mapping, problem analysis identifies antecedents 
to the existing problem (what led up to it) and consequences that derive from the 
problem. Concept mapping does not try to identify what came first and what came 
later. 

For example, let us consider the problem posed by Mr. Rodriguez in his social 
studies class: lack of student engagement in academic work. He might create a concept 
map, as shown in Figure 20.3. Or he might develop a problem analysis to look at the 
antecedents and consequences related to the problem of academic disengagement as 
pictured in Figure 20.4. 

20-5e Reflecting 
The interpretation phase of action research is a process of ongoing reflection and 
is the most challenging aspect of action research. The researcher continuously reviews 
the data as the action research process unfolds, remembering that any interpretations 

Lack of content 
connection to 

the "real world" 

Lack of previous 
success in school 

Poor student
teacher 

relationships 

Students 
disengaged 

from academic 
work 

Lack of student 
intrinsic interest 
in the subject 

Use of ineffective 
pedagogical 

strategies 

Figure 20.3 Concept Map Showing Potential Factors Leading to Student 
Disengagement from Social Studies 
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action plan The step taken 
after analysis of data in 

action research in which 
the researcher determines a 

course of action that incorpo
rates potential solutions to the 

problem that was the focus 
of the research. 

Antecedents 

Irrelevant 
curriculum 

Poor learning 

Lack of student 
interest 

Previous poor 
achievement 

Student disengagement 

Reduced future 
opportunities 

Poor student
teacher 

relationship 

Reduced civic 
engagement 

Consequences 

Figure 20.4 Antecedents and Consequences of Student Disengagement from Social Studies Work 

reached and conclusions arrived at are not for all time, are not generalizable, and are 
certainly not conclusive. 

During interpretation, the researcher considers a number of questions such as: 

• Would I do anything different next time? 

• What did I learn about my practice? 

• Did I answer my question? 

• Do I need to look at additional or other questions? 

• Did I collect the right data to answer my question? 

• Are there other things I should collect in the future? 

Reflecting on these and other questions helps the researcher consider both the next 
steps in terms of actions and the next steps in continuing to examine practices. 

Data interpretation in action research is about making educated guesses or reasonable 
inferences. Once drawn, the interpretation can be connected with personal experience 
and contextualized. The interpretation provides a rationale for action planning. After 
interpretation, the researcher must decide what the implications are for practice. 

20-5f Action Plan 
The most important step in action research following analysis and interpretation is 
acting on the knowledge you have gained. What do you believe is an effective choice or 
course of action based on what you now know? What will you do differently? Did you 
discover a new problem? Does something need modification? But before you act, you 
must develop an action plan. That plan can be formal or informal, depending on the 
nature of the research project. 

The findings of the study provide insights for changing practice. The purpose is to 
formulate practical solutions to the problems that have been the focus of research. The 
action plan sets priorities for projected actions in order of importance; sets goals for 
the actions required; lists objectives required to accomplish the goals; stipulates the 
sequence of tasks; specifies who will carry out tasks; identifies who must be informed 
or consulted for permission; determines the time frame for task completion; and cal
culates materials, equipment, and funds required to complete the task. Although this 
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Table 20.8 Individual Action Plan 

Key Finding 

Students in 
the online 
class exhibited 
lower levels of 
communication 
patterns 
(initiating and 
supporting) 
rather than 
higher level 
communication 
(challenging, 
summanz1ng, 
and monitoring). 

Who to 
Who is Consult When Resources 

Action Specific Tasks Responsible or Inform (Time) Where Needed 

Explicitly teach Develop a Teacher Institution August Office Paper 
the five levels of handout for the Policies 
communication students. 
to the students. 

Model the differ- Teacher Students First week During 
ent levels. of fall class 

classes time 

Students have Students Supervisor Second In lab 
practice session week of fall 

classes 

THINK ABOUT IT 20.6 

Review Mr. Rodriguez's data interpretation and develop an action plan matrix (as in 
Table 20.8) for him to implement in his class. 

None 

Access to 
website 

Lab fee 

Graduate 
assistant to 
help monitor 

might sound daunting, in action research this process is generally less formal than 
in other forms of research. Mr. Rodriguez's action plan might focus on identifying 
different teaching strategies (addressing active learning) to incorporate into his teaching 
repertoire and/ or on reviewing the curriculum to determine how historical perspectives 
from other cultures (addressing intrinsic interest) might be included. 

Given what is known from the research, the researcher must determine what precisely 
to do-his or her course of action. This step also returns the researcher to the problem 
formulation step (remember the cycle discussed previously?). Action researchers often 
use a matrix or guide to complete the action plan. Action plans can be developed at 
different levels: by the individual, by a team, or at a school or larger organizational level. 

Recall the problem in Professor Wang's online class mentioned previously. The in
dividual instructor could develop a plan to address the problem. A group of faculty 
who share similar concerns could decide to collaborate in addressing the problem. At 
a campus level, a faculty development center could implement training to address the 
problem. Table 20.8 is an individual action plan for addressing this problem. 

20-6 Reporting Action Research 
Besides developing and implementing an action plan, it is also important for action 
researchers to share their findings with others. In school settings, it is important to 
invite collegial dialogue about the implications of the research. You want other edu
cators to hear what you have learned, and you want to hear their reactions to the ac
tion plans you have developed. Informal strategies for sharing findings might include 
simple conversations with peers. More formal report writing might be shared with the 
school board or presented at a conference. Johnson (2012) provides excellent advice for 
reporting and presenting action research. 
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20-6a Components of the Report 
In determining how to report your action research, a key consideration is your audience: 
to whom are you reporting and why? The answers to these questions determine the 
format, length, and amount of detail to include in the report. The research may be 
reported in written form or through oral presentation, interactive sessions (e.g., group 
work), and video and electronic media. Presentations using artistic and dramatic 
performances are becoming more common. Most written action research reports have 
sections similar to other reports but tend to be much shorter. 

An outline for an action research report may include an area of focus statement or 
purpose statement, a summary of the related literature (usually very limited), the research 
questions, a description of any intervention or innovation, a description of data-collection 
strategies used, data analysis and interpretation, and the action plan as well as reporting 
the results obtained after implementing the action plan. Those familiar with the sections 
included in other types of research reports will find this outline very familiar. 

20-6b Publishing and Judging Reports 
Some action researchers may be interested in publishing their results, although this is not 
typically the goal in action research. There are several action research journals to which 
researchers may wish to submit such a report including Action Research International, 
Educational Action Research, The Qualitative Report, The Ontario Action Researcher, and Action 
Research Electronic Reader. Many more mainstream journals also routinely publish action 
research, such as the Journal of Research in Science Teaching, the Journal of Research Technology 
in Education, Mathematical Teaching in the Middle School, Professional School Counseling Journal, 
Teacher Education Quarterly, Teaching Exceptional Children, and The Reading Teacher. 

There are criteria for judging the quality of action research reports. Some argue 
that the criteria for action research should be based simply on whether the study 
produced change that resulted in a solution to the problem. Mills (2003) provides 
a checklist for the practitioner to judge the effectiveness of the educational action 
research effort (Table 20.9). 

Mr. Rodriguez might answer the questions in Table 20.9 in the following manner: 
His research led to action; to address intrinsic interest, he reviewed his curriculum and 
added historical perspectives from other cultures, particularly the African American and 
Latino cultures, representing the backgrounds of most of his students; he shared his 

Table 20.9 Mills Criteria for Judging Action Research 

lnteractability of reform 

Audience 

Format 

Prejudices 

Professional disposition 

Reflective stance 

Life enhancing 

Action 

Action-data connection 

Impact 

Changes 

Colleague response 

Does your action research lead to action? 

Who is the intended audience for the report? 

Have you presented the report in an acceptable format? 

Have you shared prejudices that may affect your findings? 

Has the research contributed to your professional disposition? 

In what ways has it contributed to your reflective stance? 

How have your efforts enhanced the lives of students? 

What action have you taken? 

How is the action connected to data analysis and interpretation? 

How will you monitor the effects of your practice? 

What would you do differently next time? 

How did your colleagues respond to your findings and the actions recommended? 

Source: From Action Research: A Guide for the Teacher Researcher (2nd ed.), by G. E. Mills,© 2003, Upper Saddle, NJ: Pearson Education, Inc. 
Reprinted by permission. 
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findings with the other teachers in the alternative school, both in a verbal report at the 
next teacher in-service day and via a five-page summary report; he discussed with his 
colleagues his biases when he began the study, thinking that the major reasons for lack 
of engagement in the class were problems with the students, not with his teaching; and 
he shared that the research experience and the findings have changed his dispositions 
and his approach to classroom teaching. 

Participating in the study also has made him more reflective about his practice. 
Mr. Rodriguez took action to change his curriculum in the hope that by creating a 
more inclusive curriculum, students will be more engaged and more successful in 
their academic careers. That action was connected to the data that indicated a need 
for more authentic work in the classroom, an element of which was work that held 
intrinsic interest for the students. His interpretation of student data was enhanced by 
his connecting it to a framework he read about in the literature. He plans to continue 
monitoring what is happening in the classroom through ongoing observations and a 
focus group with students next semester as well as reviewing student progress reports. 
He will probably not repeat the individual interviews because they were very time 
consuming. Mr. Rodriguez's colleagues are impressed with his findings, and together 
they begin a study group to examine practices in the school, focusing on ways to 
create more authentic work for students. They encourage Mr. Rodriguez to publish his 
findings in an action research forum. 

Other criteria include Hendricks' (2009) "Checklist for Action Research Reports" 
and Johnson's (2012) "Criteria for an Action Research Report." 

20-7 Increasing Use of Action Research in Education 
Advocates for action research in education and cases of teachers doing research date back 
more than SO years, but there continues to be growing activity in this area. Professional 
organizations, graduate programs, and state and federal governments are increasing 
their focus on action research and support for teacher researchers. The National Board 
of Professional Teaching Standards promotes approaches such as action research and 
requires teachers to read the professional literature in their fields and engage in data 
gathering, analysis, and reflection. Increasingly initial teacher preparation programs 
are incorporating action research, often including it as part of the increasingly 
popular Teacher Work Sample (1WS) methodology. Pelton's (2010) work promotes 
incorporation of action research into teacher education and notes findings that show 
its impact on teacher candidates, including building teaching competencies, helping 
candidates feel more empowered, and improving confidence. 

Sagar ( 2000) makes the case that the focus on action research can help professionalize 
teaching; enhance teacher motivation and efficacy; better meet the needs of diverse 
learners by searching for solutions to ever-changing problems; and help schools achieve 
success in a standards-based environment of high accountability, high standards, 
and quality assessments. Demands are placed on educators to be more deliberate in 
documenting and evaluating their efforts. 

Action research has been held out as a mechanism both for individual teachers to im
prove their practice and for entire schools to implement reform (Sagor, 2011; Thomas, 
2005). It has been closely tied to what has been called teacher research and has increas
ingly been incorporated into degree work, certification programs, professional devel
opment, and school reform. For example, in master's degree programs throughout the 
country, action research projects are an option for a culminating experience in place of 
more traditional requirements, such as comprehensive examinations or theses. In one 
professional development program designed to assist teachers in becoming certified by 
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school-based study groups 
A means for collaboration 

and a source for energy and 
support for action research in 

schools. 

professional development 
schools A partnership 

between a college/university 
and a K-12 school designed 

to enhance professional 
development, provide clinical 

experiences for preservice 
teachers, conduct inquiry to 

improve practice, 
and enhance student 

achievement. 

the National Board of Professional Standards, action research is a key component and is 
tied to teachers' reflections on their practice. Proponents of action research in education 
assert that one key purpose of action research is to improve the practice of the individual 
teacher by building reflective practitioners. Teacher action research is a vehicle that can 
be used by teachers to untangle some of the complexity that occurs in their profession, 
raise teachers' voices in discussion of educational reform, and transform assumptions 
about the teaching profession. Action research honors the skills of educators and their 
inclination to influence their environment with an aim toward improving it. 

20-7a Action Research in Professional Development 
and School Improvement 

Tying action research to staff development and professional growth evaluation is rec
ommended in the literature as a part of changing the school culture and is already in 
practice in a growing number of schools. Action research is increasingly being used for 
district, state, and national school reform initiatives. In a growing number of school 
districts, part of the school improvement plan calls for teachers working in teams to 
gather data as the school implements new strategies in order to examine the impact on 
students and to make recommendations for changes in implementation. Using action 
research in schools can help teachers develop a common focus, build a professional 
culture and eventually a community of learners, and promote organizational learning. 
Sagor's (2011) book provides resources for implementing collaborative learning com
munities in schools as a part of school improvement. 

20-7b Study Groups 
Incorporating action research through school-based study groups can provide a means 
for collaboration as well as a source of energy and support. Dana and Yendol-Silva (2003) 
describe the following ways to collaborate: ( 1) In shared inquiry, teachers define and conduct 
a single research project together; (2) in parallel inquiry, teachers conduct two parallel but 
individual studies, working to support each other's individual endeavors, at times collect
ing data for each other, and discussing findings together; ( 3) in intersecting inquiry, teachers 
explore different questions but about the same topic; and ( 4) inquiry support is a method of 
inviting others to serve as critical friends to help formulate meaningful questions, design 
the project, and aid in collection and analysis of data. Collaborating in action research 
makes education a less isolating activity and enables teachers to support and help one 
another. It moves the conversations to discussions of best practices and interpretation of 
data and enables better informed decisions to be made. It broadens the perspectives of 
educators by expanding the range of experiences on which to draw. 

20-7c Action Research and Professional 
Development Schools 

The field of education has seen growth in the creation of professional development schools 

(PDSs ). The National Council for the Accreditation ofTeacher Education (NCATE) describes 
professional development schools as innovative institutions formed through partnerships 
between professional education programs and prekindergarten to grade 12 schools with a 
fourfold mission: (1) enhanced student achievement, (2) teacher development, (3) inquiry 
directed at the improvement of practice, and ( 4) the preparation of new teachers. NCATE 
has developed standards for PDS work that include a focus on collaborative inquiry to 
identify and meet students' learning needs, effect the learning of teacher candidates, and 
determine the professional development agenda for teachers in the schools. 

The National Association for Professional Development Schools also has developed 
a set of nine elements for PDS work. Reflective practice and deliberative investigations 
of practice are included in these elements. 
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PDSs are often compared to teaching hospitals, hybrid institutions created in the 
early 20th century. As practicing professions, both teaching and medicine require a 
sound academic program and intense clinical preparation. The teaching hospital was 
designed to provide such clinical preparation for medical students and interns; a PDS 
serves the same function for teacher candidates and in-service faculty. Both settings 
provide support for professional learning in a real-world setting in which practice takes 
place. Collaborative action research, in which researchers from both the university and 
school mutually define problems in the school and mutually work to solve them, is rec
ommended in PDSs and is occurring in PDS sites throughout the country. In the action 
research process in PDSs, students benefit from improved practice, teachers develop 
research skills, university faculty develop field-based methods, and both the cultures 
(of the school and the university) are professionally renewed. 

20-7d Challenges 
Of course, there are challenges to implementing action research in schools, including lack of 
resources, the amount of support received, resistance to change, the nature of colleagueship 
in the school, reluctance to interfere with others' professional practice, reluctance to admit 
difficult truths, the amount of encouragement received from school leaders, the climate 
for risk taking in the school, and the commitment for making time for action research 
endeavors. However, most in the education research field would agree that using research 
methods to inform practice is a positive trend in schools and is worthy of support. 

20-7e Resources for More Information 
There are a number of excellent texts on action research including: Johnson (2012), 
McNiff (2013, 2017), Mertler (2016), Mills (2017), Sagor (2011), and Stringer (2014). 
The following online resources also are available for those interested in action research: 

ACTION Action Research 

ARN Action Research Network 

ARAL Action Research and Action Learning 

20-7f Action Research Example 

http:/ fwww.actionresearch.net 

http:f jactionresearch.altec.org 

http:/ fwww.aral.com.auf 

The following example of an action research report is taken from Networks, 13(2) (2011 ). 

Mind the Map: How Thinking Maps 
Affect Student Achievement 

By Daniel Long, St. Francis Xavier Elementary, and Dr. David Carlson, 

Arizona State University 

This action research project, conducted in an 8th grade classroom by Daniel Long, 
investigated how Thinking Maps could be utilized by the students to broaden critical 
thinking skills and enhance their understanding of the content being presented. 
The research data was gathered through anonymous student surveys, instructor 
observation notes and a post-intervention assessment. Students were taught the 
function and proper construction of all eight Thinking Maps and were encouraged 
to utilize them on multiple occasions every day. The findings by Long indicated 
that when students constructed Thinking Maps, they were able to achieve greater 
understanding than those students who used traditional note taking strategies. 
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The purpose of this research was to determine if the use ofThinking Maps would 
increase student achievement. Because Thinking Maps allow students to express 
their thoughts and ideas non-linguistically, instructors actually see the graphic 
representation of a student's thought process (Holzman, 2004). Thinking Maps 
differ from graphic organizers because they are used to promote "more strategic 
thinking" and encourage students to focus on the processes used to produce the 
"correct" answer (Holzman, 2004). By coaching students to correctly use the 
Thinking Maps in their daily lessons, students will have a greater sense of control 
of the way they handle classroom material and provide a strategy for organization 
that will allow them to form meaningful connections with the content. 

In my classroom, I am responsible for two sections of seventh graders and two 
sections of eighth graders, roughly 100 students total. The main issue that I have 
found with teaching this grade level is that students often have difficulty with 
note taking and making connections with the content. Since the Junior High is 
departmentalized, this is my second time working with the 8th graders, as I had 
them for 7th grade last year. Despite being a year older, a fair majority of them 
still lack these traits as 8th graders, which is preventing some from becoming 
excelling students. 

My curriculum is primarily presented through direct instructional methods, 
using Power Point as an aide for student note-taking. By using Power Point as a 
lecture guide, I am able to present students with the key points of the concepts 
that are being discussed that day. The intended goal was to provide the students 
with an outline of the main ideas on the Power Point slides while simultaneously 
providing supplementary information through the use of direct instruction. 
In the past, students have had mixed successes with this style of presentation. 
Some claimed that there was too much information contained in the slides, 
while others only wrote down the "bullet points" and missed the supplementary 
information that was presented by the instructor. Because of these challenges, it 
became clear that students required a method of instruction that would allow 
them to take clear and concise notes while gaining a greater understanding of the 
concept being presented. 

After attending a professional development seminar on mind mapping and 
student achievement, I decided to introduce my classes to a note-taking concept 
called Thinking Maps, which allowed students to summarize information using 
visual techniques not commonly found in the outline format of my lecture notes. 
These graphic representations of thought allow students to abandon the outline 
format that they were accustomed to and demonstrate a more free-form expres
sion of their learning using the eight different styles of map. For example, a Circle 
Map asks students to place the main idea in the center, and then add descriptions 
of the topic around it. A Double Bubble Map allows students to visually compare 
and contrast ideas using a series of bubbles connected to their topic. It is the 
goal of this research to determine whether the use ofThinking Maps will benefit 
students in their note taking abilities, thus increasing their level of achievement 
and understanding. 

MIND MAPPING THINKING MAPS 

In order for mind mapping to be successful, it is important that learners find a 
way to make the information relevant to their own lives. A great deal of research 
has indicated that the best way for learners to grasp a new concept is to construct 
a visual representation of it. Mind maps are a "useful tool for helping younger 
students with the process of building conceptual understanding of content and 
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promoting achievement" (Mona & Khalick, 2008, p. 298). By using mind maps 
instead of traditional methods, students are able to visualize links between non
linear ideas, which in turn provides for creativity and meaningful learning. The 
use of color is often used to differentiate different ideas contained within the 
map, which "enhances the utility and meaningfulness to learners who construct 
them" (Mona & Khalick, 2008, p. 298). Because mind maps are essentially the 
visual representation of student thought, they allow for a greater retention of 
information. 

One of the most important aspects of the Thinking Maps is the ability for 
students to display critical thinking skills in order to complete their maps. In his 
study on the improvement of critical thinking skills, Carl Savich noted that the 
focus on "critical and independent thinking" were effective ways for teachers to 
maximize the engagement of the students in his class (Savich, 2009, p. 4 ). 

Specifically, Savich utilized role-playing and simulations to convey material 
to the students-a process which required all students to be engaged in a 
more critical manner of thinking. Savich concluded that his inquiry method of 
teaching allowed even the least confident students in his class to feel connected 
to the material, which in turn allowed them to see "the bigger picture" of history 
(Savich, 2009, p. 4). In the same manner, Thinking Maps allow for students to 
feel more connected to the material, as it forces them to map out their thought 
process on paper, which leads to an increase in connections between content 
and experience. 

One of the initiators of the mind mapping was David Hyerle who maintained 
that brainstorming, organizers, and process maps were integral to "building 
conceptual links" in student understanding and recollection (Mona & Khalick, 
2008, p. 299). When these three qualities are applied to mind mapping, they 
allow students to visualize their own thought process, in addition to making the 
construction of knowledge personal to them. Many of the maps developed by 
Hyerle were inspired by more conventional diagrams, such as the Venn diagram 
and timelines; however, Hyerle' s thinking maps were unique in the sense 
that they forced the students to construct new knowledge about a topic while 
simultaneously recalling what they already knew. Because these maps allowed 
students to construct their thoughts in different ways (kinesthetically, verbally, 
etc.) they have been proven to "increase the retention ability among learners 
when the target information is visualized" (Mona & Khalick, 2008, p. 300). 
Additionally, it has been determined that if students are offered control over 
their map constructions, the maps have a positive impact on student achieve
ment because they "embody metacognitive models with certain structures" 
(Mona & Khalick, 2008, p. 300). The study conducted by Mona and Khalick was 
guided by the following questions: what is the effect of using mind mapping on 
8th grade students, does the impact of using mind mapping interact with prior 
achievement levels, and what is the relationship between different elements of 
participants' mind maps. 

THINKING MAPS INSTRUCTION 

In order to ensure that the students were using the thinking maps in the correct 
manner, all of the students were instructed using the same three step method: 1) 
direct instruction of each thinking map, 2) the instructor and students create a 
thinking map together, and, 3) the students create their own maps using an as
signed topic. This three-step method gave students complete ownership of their 
map and allowed them to practice this new skill. Once they demonstrated the 
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correct format for the different thinking maps, their goal was to determine how 
to best synthesize the information and create their own knowledge of the content 
using these maps. During the course of the intervention, all eight maps were taught 
to the students, but the main focus was on the Double Bubble, The Flow and The 
Multi-Flow maps (see Appendix A). The nature and practice of Social Studies lends 
itself to the constant use of these maps, as we made it a routine to compare and 
contrast ideas (Double Bubble), place events in proper time order (Flow Map), 
and determine the cause and effect of major world events (Multi-Flow Map). 

DIRECT INSTRUCTION 

Because each Thinking Map is designed for a specific purpose, it is imperative that 
students understand the correct manner in which to use it. If the students are able 
to recognize the correct use of each map, they will be prepared when asked to create 
on their own. Additionally, since each thinking map serves a different purpose, the 
students must be aware of the appropriate use of each. For example, a Bubble Map 
requires that students use only single adjectives to describe the topic, while a Circle 
Map allows for more complex thoughts and descriptions by allowing nouns, adjec
tives and even complete sentences to describe the given topic. 

INSTRUCTOR AND STUDENT 

Once a Thinking Map had been demonstrated to the class, the students worked 
cooperatively with me to develop a new thinking map. This technique allowed 
for students to follow along step-by-step during the creation of the Thinking Map 
so that they would gain a greater understanding of its use. For example, if students 
were asked to compare and contrast two points of view, they would understand 
that the use of a Double Bubble Map would be the correct map choice. 

INDEPENDENT WORK 

Once the class had successfully crafted a map together, they created their individ
ual maps. At the start of one class, students created a Double Bubble Map that 
compared and contrasted the Battle of Britain in 1940 to the invasion of France 
by the Nazi forces in 19 3 9. Students were allowed to use their notes to help them 
complete all of the maps and were allowed to ask for assistance if they were hav
ing difficulty. This enabled me to assess whether students understood the correct 
function of each thinking map, and their understanding of instructional content. 

METHODOLOGY 

Prior to tracking the students involved in this study, all students were taught the 
correct format for using Thinking Maps, explaining each map and its intended 
purpose using the direct instruction method. After each map was introduced and 
practiced, students then engaged in surveys to determine their level of comfort with 
the maps, and their ability to construct the thinking maps in the correct context. 
During the course of the study, students were randomly assessed on their ability 
to take material they learned in the classroom and construct their responses in 
thinking map format. Their results were tracked over the course of the study and 
compared to their earlier creations in order to gauge their level of academic growth. 

STUDENT SELECTION 

Four students were chosen for tracking in this study: one Hispanic male, one 
Caucasian male, one Hispanic female and one African-American female. All of 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



CHAPTER 20 ACTION RESEARCH 509 

these students have shown personal growth concerning their academics since they 
were in my 7th grade class, but are still lacking the ability to take clear and concise 
notes. As 8th graders, these students' grades range from straight A:.s to straight C's 
across all of their classes. None of the students that were chosen has IEP's to modify 
their instruction, and one of the four is enrolled in the district program for "gifted 
students". Additionally, all four of these students participate in extracurricular 
activities, such as soccer, basketball, football and student government. 

QUANTITATIVE METHODS 

During the course of the intervention, the students were consistently assessed on 
their understanding of the thinking maps by constructing one using an assigned 
prompt. At the end of the intervention, they were asked to construct a think
ing map in lieu of writing a 5-paragraph essay. To analyze the students' thinking 
maps, I noted not only the students' correct use of the thinking map, but also 
whether the information they presented was accurate. Students were given a point 
if they correctly used the map, another point if the information used was correct, 
and a third if they contributed sufficient details to the map. 

QUALITATIVE METHODS 

The qualitative data consisted of my observations and prejpost intervention 
surveys. These methods were used to gather data as the intervention was taking 
place, allowing me to assess whether or not the students understood the thinking 
maps as they were creating them. Because of the instructional methods used 
(direction instruction, group instruction, and individual creation), I was able to 
walk around during class to visually observe the students work. 

Observational Notes. Observation notes were taken a minimum of three times 
a week during the intervention period, and were used to illustrate student 
development for each of the thinking maps. My notes consisted of short 
phrases or common words that could be used to identify positive or negative 
reactions to the maps. The results were based upon the students' uses of the 
three thinking maps that were presented in class. Students were evaluated as to 
whether or not they appeared to understand the purposes and uses of the maps 
during the presentation, as well as their ability to complete thinking maps on 
their own. Observations were coded as either positive or negative. For example, 
while learning the Double Bubble Map, Student B attained positive results in 
"Understanding the Map" and "Using Sufficient Details,", but was unable to 
provide a brief description of the thinking maps. On the final thinking maps 
assessment, all of the focal students performed well in regard to conveying 
correct information. One student continued to struggle with the specific uses 
for each of the thinking maps, which led to a lower overall score due to lack of 
details provided during the assessment. 

Surveys. Pre and post surveys were administered to the students. The pre-intervention 
survey was used to assess student motivation, while the post-intervention survey 
allowed me to assess whether the thinking maps intervention was successful. In 
the first survey, I chose to highlight four of the questions related to Thinking Maps: 

1. I learn more by taking notes and reading the textbook. 
2. I expect to do well in school with little effort. 
3. I am often bored in class. 
4. My teacher challenges me to think critically about the topic being presented. 
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The students used a Likert Scale to rate their responses. These numbers were entered 
into an Excel spreadsheet so that I could look across the students' responses. 
The post assessment focused on three questions that related to Thinking Maps 
activities: 

1. The thinking maps are an effective way to get my thoughts on paper 
2. The thinking maps allow me to make connections that I might not have 

made otherwise 
3. The thinking maps have replaced my regular style of note taking 

Again using a Likert Scale, students' responses were scored and entered into 
an Excel spreadsheet. The surveys allowed me to determine whether individual 
students believed they were affected by the Thinking Maps intervention. For 
example, while on the pre-intervention survey students A, B, and D indicated 
that they learn better when they are taking notes from the textbook. The 
post-intervention data indicated that only Student B believed that thinking map 
strategies replaced their regular style of note taking in a consistent manner; the 
other three students only used thinking maps in moderation, or when required 
to do so. 

Findings 

The purpose of this project was to determine if the use of Thinking Maps would 
have an impact on the way 8th grade students at Magnet Traditional School 
compiled their notes and made connections to academic material. The biggest 
change for students using the Thinking Maps has been their ability to connect 
prior information to the content that is currently being studied. Because of the 
nature of Social Studies, each of the events covered in class is somehow related to 
either a prior world event or has its roots in a particular theoretical perspective. In 
order to fully understand the scope of what is being taught in class, it is important 
for students to constantly apply prior knowledge to new material. Therefore, 
I surmised that students would benefit from a method for linking new learning to 
past learning. In the post-survey results, all the students found the Thinking Maps 
allowed them to "get their thoughts onto paper", thereby increasing their ability 
to make connections across the curriculum. 

While reviewing the assessment that required students to respond to a prompt 
via a Thinking Map, I noted that their answers reflected greater understandings of 
content than assignments that relied on short answer or essay formats. This did 
not surprise me, as many of the students had difficulty organizing their thoughts 
into coherent essays or crafting precise short answer responses. Many students 
simply restated their main points without providing significant supporting 
details. Thus, many of them received low grades when they were asked to write 
specifically about particular an events and issues. When asked to respond using a 
thinking map, students were generally able to provide relevant details and address 
the questions being asked. Using my observation journal, I noted that most of the 
students had initially shown difficulty understanding the Multi-Flow thinking 
map, which asks them to identify the cause and effects of specific historical 
events. By encouraging students to respond more often using this type of thinking 
map, they became more comfortable using this style of thinking map, and they 
became more proficient in predicting the outcome of historical events. Using the 
Multi-Flow maps, students were asked to predict the effects of the United States 
entering the Vietnam War based upon what they had previously learned with the 
conflicts in World War II and the Korean War. 
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This action research project demonstrated that when these students used 
thinking maps on a regular basis, they were able to perform various thought 
processes invited by the type of map they were required to create. Once this 
became apparent to students, they recognized Thinking Maps as important to 
their academic success. 

CONClUSION 

Based on my observations and the data collected, I expect that students who utilize 
thinking maps will see improvements in their academic progress with regards to 
higher order thinking and content connection. Thinking maps are beneficial to 
students and teachers because they illustrate how students link ideas and concepts. 
Unlike graphic organizers that generally involve only surface level facts, thinking 
maps invite students to demonstrate their thought process on paper instead of 
in their minds. By doing so, they provides students with opportunities to form 
insights related to academic content that might not have been activated prior to 
the students' use of thinking maps. 

With the current focus on high stakes testing and meeting annual yearly 
progress, many school districts are focusing on preparing students for standardized 
tests and spending less time teaching students to think critically. Thinking Maps 
provide a method that will help students organize their thoughts and ideas 
when it comes to preparing for exams. As well, Thinking Maps help students to 
organize notes and information during lectures. Asking students to take notes 
using Thinking Maps invites them to apply their previous knowledge via a new 
medium, allowing for higher order thinking. 

In conclusion, Thinking Maps make an excellent addition to any classroom 
because they teach students to think critically about subjects and form 
connections between subject disciplines. By watching their thoughts unfold in 
front of them, they will be better equipped to make curricular connections and 
develop deeper knowledge and understanding of concepts. Since Thinking Maps 
can be utilized across all grade levels and content areas, they are an invaluable 
resource for teachers. With so many schools basing their curriculum and 
instruction on standardized tests, students are rarely afforded opportunities to 
develop critical thinking skills that are necessary in higher education. I expect 
that with continued instruction and practice, classes that utilize thinking maps 
on a daily basis will show greater gains, both on classroom assignments and on 
standardized assessments. 
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APPENDIX A: THINKING MAP REFERENCES 
Double Bubble Template 

Flow Map 

" " ./ ;> 

Multi-Flow Map 

~ / 
• • 

~ 

THINK ABOUT IT 20.7 . 

After reading the sample action research article, answer the following questions: 

1. What was the problem or focus of the research? 
2. What was learned from reviewing the literature? 
3. How was the research question framed? 
4. What change was made or action taken? 
5. What types of data were collected? 
6. How were the data analyzed? 
7. What interpretations were made? 
8. Based on the concluding statements, what action do you think was proposed next? 

Answers 
1. The teacher identified that students were having difficulty with note taking strategies in class 

and were limited in their ability to make connections with the content. 
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2. The teacher found research that indicated that visual representations could help learners bet
ter grasp concepts and that mind mapping had been used with younger children with some 
success in helping them with conceptual understanding. The teacher also found literature 
that indicated mind maps were a way to promote critical thinking and that critical thinking 
enhanced engagement. 

3. The research question was: Does the use ofThinking Maps benefit students in their note 
taking abilities and increase their level of achievement and understanding? 

4. Students were instructed using a three-step process on how to create different types of 
Thinking Maps. Students were then asked to take material they learned in class and 
construct responses using the Thinking Map format. At the end of the intervention, 
they were asked to create thinking maps instead of an essay. 

5. Data collection included collecting and scoring the Thinking Maps for both format and 
accuracy of content, teacher observation notes, and pre- and postsurveys. 

6. Thinking Maps were scored using a point system with points given for correct use of the maps, 
use of correct information, and use of sufficient detail. Observation notes were coded as posi
tive or negative. Surveys were analyzed using Excel, with examination of changes from pre- to 
postsurvey on student attitudes. 

7. Findings indicated that students were better able to connect prior information to the 
content and that student responses reflected greater understanding of content than 
assignments based on short answers or essays. 

8. One would expect the researcher to continue using the maps, possibly focusing on better 
understanding the impact of the different types of maps and perhaps looking at test 
performance as an outcome. 

RESEARCH IN THE PUBLIC EYE 

In January 2013, Tom Sherrington, contributing writer for The Guardian, published an article that 
discussed the role of teacher as researcher, whereby the teacher is engaged in the research about 
his/her own class or school or even education in general in order to make improvements, which 
is a form of action research. The author is a teacher whose school aims to become a "research
engaged learning community," where teachers are encouraged to engage with relevant research that 
helps the school fulfill that aim. Action research is a type of qualitative research led by individuals 
working within the learning community, and it serves as a reflective process for improvement. The 
author notes that "Action research of this kind is a superb form of continuing professional devel
opment ( CPD)." 

The author explains that action research is an appropriate type of research for teachers be
cause it allows them to make their research relevant and meaningful to what they do and it 
provides teachers with a high level of autonomy, which is important to this profession. The 
author discusses several projects that his school is engaged in: (1) for theater teachers and stu
dents, using video to capture qualitative data for peer assessment; (2) for economics teachers 
and students, working as editors and authors to produce a publication that involves data col
lection and analysis; and (3) for Latin learning, analyzing test data from focus group responses 
to better understand how to create more opportunities for dialogue. According to the author, 
although engaging in action research is voluntary and unpaid, "teachers are highly motivated 
by the process." 

• Drawing on the article, describe some ways that action research can be used within school 
settings. 

• Discuss the idea of using action research as a form of teacher professional development. 
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Summary 

Key Concepts 

action plan 
action research 
authentic student work 
axial coding 
brainstorming 
classroom action research 
coding 
collaborative action research 
concept mapping 
credibility 
critical action research 
data analysis 
data interpretation 
description 

Exercises 

Action research in the field of education is growing in importance. Focused on solving 
practical problems in everyday settings, action research does not aim to generalize. The 
three main characteristics of action research are that it is locally focused, it is conducted 
by the practitioner, and it results in changes in practice. It uses both quantitative and 
qualitative research approaches. 

The action research process is cyclical, involving reflection, planning, acting, and 
observing. In education, problems investigated using action research typically focus on 
student learning, curriculum, instructional strategies, and professional development. 
Triangulation of data is important in action research. The types of data collected can be 
categorized as experiencing, enquiring, or examining. Rigor and ethical treatment are 
important in action research as in other research. 

Data analysis typically focuses on description and sense making. Interpretation can 
be enhanced using visuals, such as concept maps. Once interpretation is completed, 
the most important step is developing an action plan and then taking action based on 
the findings. 

• • enquinng 
• • examining 
• • expenennng 

explanation 
extension questions 
field notes 
grand-tour questions 
informed consent 
journaling 
literature review 
Moses effect 
open coding 
parental consent 
participatory action research 

practical action research 
practitioner research 
problem analysis 
professional development schools 
prompt questions 
reflection 

• ngor 
school-based study groups 
selective coding 
sense making 
teacher inquiry 
teacher research 
triangulation 

1. What are the three key components in the definition 
of action research? 

8. How important is generalizability in action 
research? 

2. List at least five ways that action research may differ 
from other approaches to research. 

3. Describe a problem or area of focus in education 
from your own experience that might be investigated 
using action research. 

4. Draw a pictorial representation of the variables or 
elements you think contribute to the problem. 

5. What are the three categories of data described? 
Provide at least two examples of data sources that 
would be in each category. 

6. Name three different types of coding that might be 
used in action research. 

7. Some authors in the field claim that only one 
criterion of validity is necessary in action research. 
What is that criterion? 

9. Why is action research seeing a resurgence in the 
field? 

10. Listed here are some actual action research problems 
that have been investigated and written about. 
How do these problems fit into the four categories 
discussed, using "S" for student learning, "C" for 
curriculum, "I" for instruction, or "T" for teacher 
professional development? 
a. Mr. Daniels was worried about taking over a class 

midyear from a teacher whose style was much 
more laid back, whereas his style was much more 
structured. 

b. Ms. Grace wondered what strategies she could use 
to make smoother transitions between classroom 
activities to reduce wasted time. 
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c. Mrs. Hall was concerned about the lack of 
reinforcement opportunities students in her 
French class had available once they went home 
at the end of the school day. 

d. Mr. Robbins wondered whether Weber (an on
line course development tool) could provide an 

Answers 

1. The research is situated in a local context and fo
cused on a local issue. The research is conducted by 
and for the practitioner. The research results in an 
action or a change implemented by the practitioner 
in the context. 

2. Responses will vary. 

3. Responses will vary. 

4. Responses will vary. 
5. Experiencing, enquiring, and examining. Examples 

in each may vary. For experiencing, typical responses 
might be observation logs or field notes, journaling, 
and shadow studies. For enquiring, typical responses 
might be interviews, focus groups, and surveys. For 
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improved alternative for students to share their 
reflections on student teaching. 

e. Ms. Stevens wonders whether the new district
adopted character education curriculum is biased. 

f. Principal Talbot is concerned that so few Hispanic/ 
Latino parents attend school functions. 

examining, typical responses might be student work 
samples, records, and test scores. 

6. Open, axial, and selective coding 

7. Whether or not the solution developed from the 
study actually solves the problem 

8. Generalizability is not the goal in action research. 
The primary goal is to solve a real problem in the 
practitioner's context and to do something to im
prove it. 

9. Movements to professionalize teaching and calls for 
accountability and data-informed decision making 
at both the state and national levels 
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LEARNING OBJECTIVES 

After studying this chapter, you will be able to: 

21-1 
21-2 

21-3 

21-4 

Define key terms in mixed methods research. 

Recognize the philosophical bases of mixed 
methods research. 

Explain how mixed methods differ from other 
research approaches. 

Differentiate between mixed methods designs. 

21-5 Explain the reasons why a mixed method study 
might be conducted. 

21-6 Understand the limitations of mixed methods 
research. 

Mixed Methods 
Research 

"I love mixing up my genres." 
Roseanne Cash 

"I'm not confused, I'm just 

well mixed." 
Robert Frost 

e previously discussed both quantita

tive and qualitative approaches to 

research. Now we discuss an expanding area of 

interest for researchers-combining quantitative 

and qualitative approaches in mixed methods 

research. Social scientists conduct mixed meth

ods research primarily because they believe mul

tiple approaches may provide better information 

to understand a particular phenomenon under ~ 

i nvesti gat ion. 
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21-1 Defining Mixed Methods Research 

paradigm The generally 
accepted perspective of a 

particular discipline at 
a given time. 

pragmatic approach A focus 
on "what works;' rather than 
choosing between methods 

considered to be pragmatically 
incompatible, to answer the 

research question. 

Greene (2008) asked the question, "Is mixed methods social inquiry a distinctive meth
odology?" The answer today seems to be "Yes." Mixed methods research combines 
quantitative and qualitative research methods in different ways with each approach 
adding something to the understanding of the phenomenon. Practitioners, evaluators, 
policymakers, and funding agencies now recognize that combining multiple forms of 
data within a single study is not only legitimate but also, at times, preferable. Journals 
devoted to publishing mixed methods research, such as the Journal of Mixed Methods 
Research and the International Journal of Multiple Research Approaches (both with first 
issues in 2007) have added to the knowledge base. 

As with other research approaches, mixed methods research is not without contro
versy. There are concerns about the time and expertise necessary to combine quanti
tative and qualitative research within one study as well as the resources and funding 
necessary to conduct larger scale, more complicated projects. Some argue that often the 
only way to properly conduct a mixed methods study is to create a team in which some 
members are skilled at conducting qualitative research and others skilled at quantita
tive research. This still does not alleviate the challenges of time or resources required. 

21-1 a The "Third" Wave 
To begin the discussion of mixed methods research, we must start with a consideration 
of paradigms. Most researchers are familiar with the "paradigm wars," in which par
adigm "purists" argued that quantitative and qualitative methods were incompatible 
because these two paradigms are opposed in conception and practice. The mixed meth
ods approach rejects the paradigm purists' stance in favor of a pragmatic approach. 

Rather than choosing between methods considered in the past to be paradigmatically 
incompatible, pragmatism focuses on "what works" to answer the research question. 
Pragmatism shifts energy away from philosophical underpinnings to focus on actions. 
This pragmatic mixed approach is considered the "third paradigm" or the "third wave" 
in research. 

The goal of mixed methods research is not to replace qualitative or quantitative 
approaches, but rather to combine both approaches in creative ways that utilize the 
strengths of each within a single study. Mixing methods in ways that minimize weak
nesses or ensure that the weaknesses of one approach do not overlap significantly with 
the weaknesses of another strengthens the study. 

Teddlie and Tashakkori (2009) describe the continuum of quantitative, mixed meth
ods, and qualitative research (Figure 21.1). Movement along the continuum toward the 
middle indicates integration of methods, whereas movement away from the middle 
indicates separate and distinct methods. 

Table 21.1 summarizes the emphases in mixed method research. Compare this with 
information from previous chapters on the distinctions between qualitative and quan
titative research. 

Totally 
qualitative 

Qualitative 

Primarily 
qualitative, Total 

some integrated, 
quantitative mixed 

Mixed 

Primarily 
quantitative, 

some 
qualitative 

Totally 
quantitative 

Quantitative 

Figure 21.1 Methodological Continuum 
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518 PART FOUR OTHER RESEARCH METHODS 

Table 21.1 Emphases in Mixed Method Research 

Reasoning 

View of human behavior 

Focus 

Nature of observation 

Nature of reality 

Form of data 

Nature of variables 

Data analysis 

Results 

Form of reporting 

monomethod research The 
use of one method, either 
qualitative or quantitative, 

with corresponding data col
lection, analysis, and accom

panying procedures to answer 
the research question. 

multimethod research The 
use of two different data

collection procedures from 
the same research tradition 

(quantitative or qualitative) or 
a combination of two research 

methods from the same 
research tradition. 

mixed model research 
Research where the mixing 
of qualitative and quantitat
ive approaches occurs in all 
stages of a study or across 

stages of a study. 

mixed methods research 
A combination of quantitative 

and qualitative research in 
different ways with each 

approach adding something 
to the understanding of 

the phenomenon. 

Both deductive and inductive reasoning are used. 

Human behavior is considered somewhat predictable. 

The focus is multiple, not restricted, but not entirely open. 

Behavior is studied in controlled and uncontrolled environments; multiple contexts 
or conditions. 

A commonsense pragmatic view of the world is typical. 

Multiple forms of data are used, both quantitative and qualitative. 

Variables can be a mixture of words, numbers, images, and so on. 

Both quantitative and qualitative approaches to data analysis are used. 

Corroborated findings may or may not generalize to other situations. 

Eclectic methods of reporting are used. 

21-1 b Classifying Mixed Methods 
Defining mixed methods research is not an easy task because there are a multitude of 
design variations, paradigmatic combinations, and sources of quantitative or qualita
tive data. In the research field, there is continuing discussion regarding clarification 
of mixed methods research in relationship to monomethod research, multimethod 
research, and mixed model research. 

In a monomethod research design, one method, either qualitative or quantitative, 
with corresponding data collection, analysis, and accompanying procedures, is used 
to answer the research question. Multimethod research employs different types of 
data-collecting methods-for example, both survey and archival data. Multimethod 
research occurs when the research questions are investigated by using two different 
data-collection procedures (e.g., observations and focus groups) or by combining two 
research methods (critical theory, grounded theory, or case study) from the same re
search tradition (qualitative or quantitative). 

Teddlie and Tashakkori (2009) discuss mixed model research, in which mixing of 
qualitative and quantitative approaches occurs in all stages of a study (formulation of 
the research questions, data-collection procedures and research method, interpretation 
of the results, and final inferences) or across stages of a study (e.g., qualitative questions 
and quantitative data). 

Mixed methods research combines qualitative and quantitative approaches in a sin
gle or multiphased study. The mixing process may occur in any or all phases of the 
research, including the methodology, the logistics of the design, the specified methods 
to be conducted, the procedures or data collection, and the analysis. However, mixed 
methods research is more than quantitative and qualitative research mixed: It incor
porates and embraces blends of paradigms, philosophical assumptions, and theoreti
cal perspectives directly driven by the purpose of the study and its intended audience. 
Teddlie and Tashakkori ( 2009) discuss how mixed methods designs use both inductive 
and deductive logic in a distinctive sequence, although either induction or deduction 
can come first. 

As Yin (2006) indicates, unless there is a purposeful and logical blend of qualitative 
and quantitative methods within the design, the result is two distinctly separate studies. 

21-1c Purposes for Conducting Mixed Methods Research 
Authors in the field have identified various reasons or functions for conducting mixed 
method research, and these differing purposes impact the designs of studies. The 
concept of purpose gets to the heart of why a mixed methods approach is chosen: 
whether to compare findings, to seek corroboration of findings, to elaborate or clarify 
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triangulation A process of 
confirming data by using mul

tiple data-gathering proced
ures, multiple sources of data, 

or multiple observers. 

complementarity A process 
of seeking elaboration, 

illustration, enhancement, or 
clarification of findings from 

one method to another in 
mixed methods research. 

development The process 
in mixed methods research 

of using the results from one 
approach to develop or inform 

the other approach. 

initiation A process of 
discovering paradoxes or 
contradictions that might 

lead to the reframing 
a theory. 

expansion A process of 
expanding the breadth and 

range of the inquiry by using 
different methods for different 

components of the study. 
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findings, to further develop interpretations, to investigate contradictions, or to expand 
the breadth or depth of a study. The five general purposes discussed here were identi
fied by Greene, Caracelli, and Graham (1989) and have been reiterated by others. 

Triangulation seeks to examine the convergence of evidence from different methods 
that study the same phenomenon or to corroborate findings from one method by exam
ining the findings using a different method. The value of triangulation is that it allows 
the researcher the opportunity to examine whether findings converge, are inconsistent, or 
contradict. The purpose of triangulation is to collect, analyze, and merge results to better 
understand a research problem. Triangulation allows researchers to collect separate forms 
of data at separate times or simultaneously. A researcher might conduct focus groups and 
also gather quantitative ratings using a survey form to assess program participants' percep
tions. Or, for example, teacher survey responses might indicate that particular classroom 
practices are routinely used. Classroom observations might provide information that tri
angulates to corroborate (or contradict) the reported behaviors. Teddlie and Tashakkori 
(2009) discuss various types of triangulation: data triangulation includes multiple types 
of data; methodological triangulation uses multiple methods to study the same problem; 
investigator triangulation involves different researchers in a single study; theory triangu
lation seeks to use multiple perspectives to interpret a set of data. 

Complementarity involves seeking elaboration, illustration, enhancement, or clarifi
cation of findings from one method using results from another. Different approaches 
are used to measure different facets of a single phenomenon. For example, one might 
conduct a quantitative questionnaire to determine how parents perceive their child's 
school and follow up with qualitative interviews with parents to determine influences 
on their perceptions of the quality of education their child is receiving in the school. 

Development uses the results from one approach to develop or inform the other 
approach. The study can begin with qualitative data analyzed in the first phase as a way 
to establish constructs to be measured quantitatively in the second phase. Alternatively, 
quantitative survey results from an initial phase of a study might be used for purposeful 
selection of participants for a second qualitative phase. 

Initiation is aimed at discovering paradoxes or contradictions in findings that might 
lead to reframing a theory. This approach is used to add breadth and depth to the in
quiry. The focus is on intentionally analyzing quantitative and qualitative data that are 
inconsistent or contradictory. Such a focus might lead to fresh or new insights into a 
phenomenon. For example, finding through qualitative data that parents held nega
tive perceptions of their child's school experiences while they simultaneously rated the 
school as "good" on a quantitative survey could initiate a mixed methods design to find 
an explanation. 

Expansion is focused on expanding the breadth and range of the inquiry by using dif
ferent methods for different components of the study. For example, a researcher might 
be interested in examining the effectiveness of a professional development program 
in raising student achievement. Qualitative observations might be used to determine 
whether and how well teachers are using the professional development approaches in 
the classroom (sometimes referred to as implementation fidelity). Quantitative test 
scores could be used as a quantitative measure of program effectiveness. 

21-2 Mixed Methods Designs 
In considering the design of a mixed methods study, the researcher must look at a 
number of factors and ask a number of questions: 

• Will the study involve one or more methods of data collection? 

• Will the study have one phase, two phases, or multiple phases? 
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concurrent designs A mixed 
method approach that calls 

for both quantitative and 
qualitative data to be collected 

separately but at approxim
ately the same time. 

concurrent triangulation 
A process of collecting qual
itative and quantitative data 

separately but at the same 
time with the findings conver

ging in the conclusions. 

parallel design A design in 
which data are collected and 

analyzed separately. 

quasi-mixed method design 
A term used by some for 

parallel designs where 
quantitative and qualitative 

data are collected and 
analyzed separately at 

about the same time and 
each data set leads to its 

own set of inferences. 

• Will data collection occur sequentially or concurrently? 

• Will data conversion occur? 

• Will the study be mixed in the initial stages only, across all stages, in the end 
stages only, or in some other combination? 

• Does the qualitative or quantitative component have priority, or are they of equal 
importance? 

Teddlie and Tashakkori (2009) discuss several key areas that the researcher should 
clearly articulate: 

1. The number and type of data collection approaches that will be used 

2. The number of phases or strands in the study 

3. The type of implementation process to be used 

4. The level or stage of integration of the approaches 

5. The priority of the methodological approaches 

The researcher's answers to these questions determines the most appropriate mixed 
methods design to be used. Six mixed methods designs are described here. 

In concurrent designs, both qualitative and quantitative data are collected separately 
but at approximately the same time. Analyses are conducted separately, and interpreta
tions are made for each set of data. Results from one set of data are not used to build on 
during analysis. Following separate collection, analysis, and interpretation phases, the 
researcher integrates the inferences. Concurrent triangulation occurs when quantitative 
and qualitative data are collected and analyzed separately but at the same time with 
the findings converging in the conclusions in order to answer an overarching research 
question. The challenge associated with using a concurrent design is that it requires a 
significant level of expertise on the part of the researcher to analyze both the quantita
tive and the qualitative data. 

An example might be collecting both survey data and interview data from students 
taking part in an online competency based course to understand their perceptions of 
the course and their ability to self-regulate their learning in such an environment. Con
vergent triangulation design might be used when you want to combine the advantages 
of quantitative research, such as generalizability, with the advantages of qualitative 
research, such as detail and in-depth understanding. This design is useful when you 
want to validate quantitative findings with qualitative data, or add to your quantitative 
results with more detail. Figure 21.2 visualizes the concurrent design that merges or 
brings results together. In concurrent designs, data from both methods converge to 
answer the research question. 

Parallel designs are those in which data are collected and analyzed separately, 
similar to concurrent designs. However, in concurrent designs, inferences are 
made in an integrated manner, whereas in parallel designs each data set leads to 
its own set of inferences. Indeed, sometimes the results may be reported in two 
separate write-ups in the same report. Some authors refer to this as a quasi-mixed 

method design. 

Figure 21.3 shows a parallel design where qualitative and quantitative data are col
lected at the same time and analyzed separately and then compared. 

QUAL + QUAN 
Qualitative , Interpretation Quantitative 

data and results data and results 

Figure 21.2 Concurrent Mixed Method Design 
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sequential design A design 
in which the analysis of data 

collected and examined in an 
earlier phase of a research 

study will influence choices 
made in the next phase. 

exploratory sequential design 
A mixed methods research 
design in which qualitative 

data are collected first in an 
area about which not much is 
known and then quantitative 

data collected in the 
second phase. 

explanatory sequential design 
A mixed methods research 

design in which quantitative 
data are collected first and 

qualitative data collected in 
a later phase to examine 
findings in more depth. 
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QUAL 
"' Results 

Qualitative data 

Compare 
~ 

QUAN 
"' Results 

Quantitative data 

Figure 21.3 Parallel Mixed Methods Design 

In sequential designs, data that are collected and examined in one stage inform 
the data collected in the next phase. In other words, one strand is dependent on the 
results of the other strand. Data analysis begins before all data are collected, and the 
analysis may influence choices made in conducting the next phase of the study. Each 
separate phase may shape the conceptual and methodological approaches used in 
following phases. Different forms of data are collected in sequence at different phases 
in a study. For example, a quantitative survey collected and analyzed in the first phase 
may inform the second qualitative phase of the study, or qualitative observations con
ducted in the first phase may inform development of a quantitative survey in the 
second phase. The sequential ordering provides information necessary to conduct a 
more thorough study. 

There are two basic sequential designs; one in which the qualitative data are col
lected first followed by the quantitative data, which is called an exploratory sequential 

design (Figure 21.4 ), and one in which quantitative data are collected first followed 
by qualitative data, which is called an explanatory sequential design (Figure 21.5). In 
the exploratory sequential design, qualitative data collection precedes quantitative 
data collection in a two-phase process with the greater emphasis on the qualitative 
data. For example, you conduct interviews of teachers to understand why and how 
they use augmented reality tools in a classroom and then develop a quantitative sur
vey instrument to be administered to a much larger group of teachers to understand 
their intent to use and the use of such tools. The exploratory sequential design is 
useful when you want to develop an instrument, or a classification or typology for 
testing, or to identify the most important variables to study quantitatively when the 
variables are not known. 

QUAL quan 
Qualitative quantitative "' Interpretation 

data and results I Building to I data and results 

Figure 21.4 Exploratory Sequential Design 

QUAN qual 

I I Quantitative "' qualitative Interpretation 
data and results I Following up I data and results 

Figure 21.5 Explanatory Sequential Design 
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embedded design Using 
one form of data to support 

another within a single study. 
Also called nested design. 

In the explanatory sequential design, quantitative data are collected first followed by 
qualitative data, again in a two-phase process, with emphasis on the quantitative data. 
For example, you conduct a survey of teachers to understand their intent to use aug
mented reality in the classroom and then select a few individuals who were identified 
as low intent and high intent and interview them to better understand the differences 
in their thinking about using such tools in the classroom. The explanatory sequential 
design is useful when you want to explain quantitative results in more depth, perhaps 
looking at different groups or those scoring at extreme levels, or when you want to 
identify appropriate individuals to study in more depth. 

In an embedded design, also called nested design, one form of data supports 
a second form of data within a single study. For example, if the purpose of the 
research project is to inform administration or change policy, quantitative and 
qualitative data may be required to convince those with the power to make changes 
that the results are credible. The rationale for an embedded design is that a single 
data set is not sufficient to answer different questions, and each type of question 
requires different types of data. In the most common form of embedded mixed 
methods research, quantitative data are embedded within a qualitative case study 
and support the major qualitative findings. Alternatively, qualitative data can sup
port statistical results by addressing questions that are unanswerable using exper
imental or correlation research. The hallmark of an embedded design is that the 
different data sets are mixed at the design level rather than in the conclusions, so 
that one data source is relegated to playing a supplemental role to the prominent 
data source. One challenge that must be dealt with when conducting embedded 
research is that the purpose of the study may not be clear to the participants or 
research team members involved in the project. 

Generally, in embedded designs, one form of data plays a smaller role in the study. 
In addition, one form of data can be used to answer one question while the other form 
answers a different question. For example, in an experimental design, the quantitative 
portion could answer the question of the effect of the intervention, whereas qualitative 
data may focus more on the processes that occurred during the intervention from the 
point of view of the participants. Figure 21.6 and Figure 21.7 show embedded designs. 

In all of these instances, mixed methods research involves the collection and anal
ysis of both quantitative and qualitative data; rigorous procedures appropriate to each 
tradition; the integration of the two data sources through merging, connecting, or 

qual (QUAN) qual 
Before intervention Intervention After intervention Interpretation 

qualitative data trial data qualitative data 

Figure 21.6 Embedded Design with Quantitative Data Collection Embedded 

QUAN 
Quantitative Intervention 

data and results 

(qual) 
qualitative 
process 

QUAN 
Quantitative Interpretation 

data and results 

Figure 21.7 Embedded Design with Qualitative Data Collection Embedded 
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fully mixed design A design 
involving mixing of the 

qualitative and quantitative 
approaches in an interactive 

way throughout the study. 

conversion designs A mixed 
method approach where at 
least one data set collected 
in one form (quantitative or 

qualitative) is converted to the 
other form prior to analysis. 

quantitized Converting qual
itative data into numeric form, 

for example by counting the 
number of times a word 

or concept occurs. 

data transformation A 
process where nonnumeric 

data are changed into 
numeric form. 

notation system A method 
of indicating when qualitative 
and quantitative methods are 
used during the investigation. 
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embedding; and the use of a specific mixed method design that involves concurrent, 
sequential, or nested integration of data with either equal or unequal emphasis on 
the two data sources. Fully mixed designs, or fully integrated designs, involve mixing 
qualitative and quantitative approaches in an interactive way throughout the study. At 
each stage, one approach may influence the implementation of the other. There are 
multiple points of integration throughout the study, from data collection to data anal
ysis and interpretation and inferences. Creamer ( 2018) provides a good introduction 
to fully mixed designs. 

Conversion designs involve transforming data, which means that data collected in 
one form (e.g., numbers or text) are converted to a different form and then analyzed. 
Qualitative data may be converted to quantitative data, or vice versa. Data are ana
lyzed from both perspectives, and inferences are made based on both sets of analyses. 
For example, qualitative data might be quantitized by counting the number of times a 
particular word is used, or the number of times a particular theme is identified, or by 
looking at the number of credit hours completed to categorize students as freshmen, 
sophomores, and so on. Using qualitization, quantitative data from a survey might be 
used to create a written profile of a group. 

Data transformation is a term used in mixed methods research to describe when 
a researcher begins with qualitative data, such as interviews or secondary source 
documents, and through analysis transforms the content into numerical values for 
comparative or statistical analysis. The transformed data are then compared with 
data from a comparable method (quantified qualitative data compared with statis
tical results from a separate phase, or qualitized descriptive statistics from a survey 
compared to coded themes that emerge from analysis of interviews). Conversion 
designs require that at least one of the data sources be transformed into another 
type of data. Some researchers argue that it is inappropriate to quantify qualitative 
data because it considerably reduces the value of the data as a tool for understand
ing a phenomenon. 

21-2a Notation System 
The most widely accepted notation system used in mixed methods designs, first in
troduced by Morse (1991 ), uses a plus sign ( +) to indicate that the data collection 
and analysis of methods occur at the same time. An arrow ( ~) indicates that data 
collection and analysis occur in sequence. Morse also indicates that the weight or 
importance of the methods within the study should be denoted by using uppercase 
letters for prominence and lowercase letters to indicate less dominant methods. 
There are no specific rules that determine appropriate proportions of qualitative and 
quantitative research in a mixed methods study. Some researchers use parentheses 
to indicate methods that are embedded within other methods. The notation system 
rules are shown here: 

Weighting priority 

QUAL + QUAN (both are equally important) 

QUAN +qual (quantitative approach is dominant) 

QUAL+ quan (qualitative approach is dominant) 

Sequence 

QUAN ~ Qual (quantitative collection or analysis occurs first, followed by qualita
tive collection/ analysis) 

QUAL ~ Quan (qualitative collection or analysis occurs first, followed by quantita
tive collection/ analysis) 
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Embedded 

QUAL (quan) 

QUAN (qual) 

Visually representing a mixed methods design helps the researcher to determine 
and show the logic in the relationship between the components. The visual interactive 
model allows for a clear representation of how the purpose, conceptual framework, 
methodology, methods, and issues including validity/credibility interact with the cen
tral overarching research question. 

21-3 Data Analysis in Mixed Methods Research 

fused data analysis The use 
of qualitative and quantitative 

software for analysis of the 
same data in distinct but 

mutually dependent ways. 

mixed methods data analysis 
A seven-stage process 
used to analyze mixed 
methods research data 

described by Onwuegbuzie 
andTeddlie (2003). 

data reduction The analysis 
of the qualitative data via 

theme analysis or thematic 
coding while also analyzing 

the quantitative data via 
descriptive statistics, factor 

analysis, or other quantitative 
methods. 

data display The use of 
tables and graphs to display 

quantitative data and other 
forms, such as matrices, 

rubrics, and lists, to describe 
the qualitative data in mixed 

methods research. 

data correlation The compar
ison of the data from different 

analyses (quantitizing and 
qualitizing from the originals). 

data consolidation The com
bination of both sets of 

data to create a new set of 
data or variables. 

data comparison The compar
ison of data from the qualitat

ive and quantitative sources 
in mixed methods research. 

data integration The integ
ration of data into a coherent 

whole from qualitative and 
quantitative sets of data. 

In general, because mixed methods research is a combination of qualitative and quan
titative methods, the basic analysis techniques used in those approaches hold true in 
mixed methods research as well. The primary difference is the integration of data. The 
basic analysis techniques described in previous chapters would be used to analyze the 
various types of data collected in a mixed methods study. 

Greene (2007) describes four phases of mixed methods analysis: (1) data 
transformation, (2) data correlation and comparison, (3) analysis for inquiry con
clusions and inference, and ( 4) using aspects of the analytic framework of one 
methodological tradition with the analysis of data from another tradition. Teddlie 
and Tashakkori (2009) also describe mixed methods analysis and define different 
approaches. A mixed method inherently mixes data analysis as the researcher plans 
from the beginning to generate both qualitative and quantitative data from the 
same data source to answer linked questions. Fused data analysis in mixed methods 
research uses qualitative and quantitative software for analysis of the same data in 
distinct but mutually dependent ways. Programs such as UCINET6 can generate 
numeric data. NetDraw can generate visual representations of the same data. Multi
level mixed data analysis occurs when one type of analysis is used at one level (e.g., 
student) and another type at a different level (e.g., classroom). Fully integrated 
mixed data analysis occurs when qualitative and quantitative analyses occur in an 
interactive manner throughout the study. 

Onwuegbuzie and Teddlie (2003) present a seven-stage conceptualization of mixed 
methods data analysis that is useful to consider, particularly in conversion designs. 
Stage 1, data reduction, involves analyzing qualitative data via theme analysis or the
matic coding while also analyzing the quantitative data via descriptive statistics, factor 
analysis, and so on. Stage 2, data display, involves using tables and graphs to display 
the quantitative data and using other forms such as matrices, rubrics, and lists to de
scribe the qualitative data. Stage 3 is data transformation, in which qualitative data 
(narrative) may be transformed into quantitative data (numbers) and/ or quantitative 
data (numbers) may be transformed into qualitative data (narrative). Stage 4 is data 
correlation, which involves comparing the data from the different analyses ( quantitiz
ing and qualitizing compared to the originals). The authors use the term correlation in 
a different sense than typically considered in quantitative research. Here, the researcher 
is comparing, for example, the original qualitative data and the quantitized qualitative 
data to determine whether the two sets seem to reflect similar findings. Stage 5 is data 
consolidation, in which both sets of data are combined to create a new set of data or 
variables. Stage 6, data comparison, involves comparing data from the qualitative and 
quantitative data sources. Finally, stage 7 is data integration, in which the data and in
terpretations are integrated into either a coherent whole or reported in two separate sets 
(qualitative and quantitative) of coherent wholes. Figure 21.8 and Table 21.2 present 
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I was motivated and ready to dive into the college experience; however, I had very 
limited financial resources. I did not know how to apply for financial aid, and I did not 
know if I would qualify for assistance. I saw an advertisement for the Student Support 
Services program, which stated that they provided financial aid assistance. Therefore, 
I applied to the program and was accepted. A representative helped me to com
plete the Free Application for Federal Student Aid (FAFSA). We later discovered that 
because I was classified as a low-income student that I qualified for a full Pel/ Grant, 
a state award, and a few other awards. I also qualified for a supplemental award that 
was disbursed through the Student Support Services program. I received enough 
money to pay all of my educational expenses. They were able to help me to interpret 
my student aid report and assist me with the application process on an annual basis. 
The great thing about the program was that it helped me to cope with the college en
vironment, and they helped me obtain the financial resources needed in order to stay 
in school. (Elias Brooks) 

I had been taking college courses for quite a while. Consequently, I had depleted 
much of my savings and was in serious need of financial assistance. An SSS 
counselor told me that they would review my application to determine if I qualified 
for a supplemental award. It was determined that I was eligible. The extra funds 
helped me to purchase books, pay my tuition, and provide me with bus fare to and 
from school. College students have a lot to worry about, but the program really 
helped students to worry less about finances. I received reminders about financial 
aid application due dates, scholarships, and workshops. They basically eliminated 
all of the excuses (money issues) that I had for dropping out of college. The closer 
I came to graduating, the more information they provided about graduate school 
fellowships and scholarships. Many students joined the program for various 
reasons. Some people needed the academic assistance (tutoring, study skills, test 
taking, etc.), others needed the guidance offered by SSS staff. I joined because 
of the opportunity to receive financial assistance, during my undergraduate and 
graduate years. (Smokey Mann) 

They took my hand, as if I were a little child, and helped me to achieve my financial 
and academic pursuits. The counselors informed me that they provided financial aid 
assistance and help with applying for the financial aid. They asked me to bring in my 
tax returns, W2s, and other important financial aid paperwork. They helped me to obtain 
enough financial aid to pay for all of my classes, books and fees, and housing costs. 
(Frank Speaks) 

Completing the FAFSA was a lot like filing your tax returns. It was a process that 
required numerous sets of eyes. I would complete the form and take it to my SSS 
advisor prior to going to the financial aid office. They would catch my errors and 
help keep my application from being set on the side because of such. My SSS 
advisor has close working relationship with the people in financial aid; therefore, 
he made sure that my application was processed on time and that I received 
enough free financial aid to remain in school and eventually graduate. However, 
they didn't just stop there. Student Support Service representatives counseled me 
and other students about loan debt and loan default. The SSS counselors and/or 
workshop presenters would encourage us to wait to borrow money once we were 
in graduate school. (Elias Brooks) 

Figure 21.8 Quotes from a Qualitative Study on College Graduates' Perspectives on Student 
Support Services Programs 

Source: From The Role of Student Support Services Programs in Motivating Students to Persist in Postsecondary 
Institutions, Unpublished Doctoral Dissertation, by J. McKenzie, 2008, Northern Illinois University, DeKalb. 
Quotes reproduced with permission from the author. 
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Table 21.2 Quantitized Data: Student Support Services Student Perceptions Related to Financial Aid 

Comments About Student A Student B Student C Total 

Limited resources available for college 

Limited knowledge about financial aid 

Need for assistance with completing forms and 
getting through the process 

Financial aid helped stay in college/achieve dream 

Importance of personal support provided by staff 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

1 

3 

3 

3 

qualitative data (McKenzie, 2008) that were quantitized in order to show how the data 
transformation stage might work. None of the students or staff members were asked 
questions pertaining to financial aid; however, the topic came up several times. Those 
who were interviewed commented on how Student Support Services (SSS) helped them 
navigate the financial maze, teaching them the language of financial aid and providing 
them with the information, support, and encouragement needed to successfully get 
through college. 

21-4 Sampling in Mixed Designs 
In mixed methods research there are three types of units of analysis: cases, materi
als, and other elements in the social situation. In mixed methods sampling there 
is a tradeoff between representativeness (quantitative tradition) and saturation 
(qualitative tradition). Basic sampling approaches follow the design being used 
and are termed sequential sampling (one sample selected based on findings from 
earlier phase), parallel sampling (sampling conducted simultaneously), and mul
tilevel sampling (Teddlie and Tashakkori, 2009). In multilevel sampling, proba
bility-based samples and purposive sample selection are used at different levels 
of analysis. This is more common in designs where different units of analysis are 
nested in one another; for example, a student within a classroom within a school 
within a district. The mixed methods researcher might sample students, classrooms, 
schools, or districts. 

21-5 Rigor in Mixed Designs 
In mixed methods research, the inference process is the process of making sense 
of the results. Teddlie and Tashakkori ( 2009) propose three sets of standards for 
judging or auditing the quality of the research inferences made in mixed methods 
research. One set evaluates inferences made from the qualitative data using stan
dards from qualitative research. The second set evaluates inferences made from 
the quantitative data using quantitative standards. The third assesses the degree in 
which meta inferences may be made on the basis that the other two sets of infer
ences are credible. This is particularly difficult if the two sets of data (qualitative 
and quantitative) are inconsistent. 

Teddlie and Tashakkori ( 2009) point to issues of validity and trustworthiness in 
mixed methods research. Rather than using qualitative terms, they refer to inference 
quality and inference transferability. Inference transferability refers to the degree to 
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rigor A concept in qualitative 
research that is somewhat 

the equivalent of reliability 
and validity in quantitative 

research. 

design quality The standards 
used to evaluate the meth
odological rigor of a mixed 

methods study. 
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which conclusions from a mixed methods study may be applied to other similar set
tings, people, time periods, contexts, and the like. They also discuss the types of trans
ferability in mixed methods research. Ecological transferability is the degree to which 
the inferences might be applicable to other settings. Population transferability is the 
degree to which they might be applicable to other people or entities. Temporal trans
ferability is the degree to which inferences might be applicable to other points in time. 
Theoretical or conceptual transferability is the degree to which the inferences can be 
replicated by others. 

Inference quality is an umbrella term incorporating both internal and external va
lidity and transferability. Inference quality uses standards for evaluating the quality 
of conclusions made based on the research. The quality of the inference depends 
on the quality of the inputs to the process (design quality) and the integrity of the 
process on meaning making (interpretive rigor). The mixed methods researcher 
must be able to incorporate qualitative and quantitative strands of the study into a 
coherent conceptual framework that can provide an effective answer to the research 
question, although nothing requires an implied or actual agreement or consistency 
of the inferences. 

Let us look more closely at the elements of rigor in mixed methods studies. First 
consider design quality, or the standards used to evaluate the methodological rigor of 
the study. Design quality can be affected by within-design consistency (Is the design 
consistent with the questions?), design suitability (Are the methods appropriate for the 
questions asked?), design fidelity (Are the procedures implemented with quality?), and 
analytic adequacy (Are the data techniques used appropriately?). 

A different approach is used to examine interpretive rigor. Is there interpretive agree
ment or interpretive distinctiveness across approaches? Is there interpretive consistency, 
where inferences follow findings in terms of type, intensity, and scope? Is there theo
retical consistency such that inferences are consistent with known theories? Is there 
integrative efficacy such that meta inferences adequately incorporate inferences that 
stem from both qualitative and quantitative phases of the study? 

Teddlie and Tashakkori argue that both forms of rigor should be combined in an in
tegrative model of quality. Design quality focuses on standards used to evaluate meth
odological rigor, whereas interpretive rigor uses standards to evaluate the validity of the 
conclusions. Their 2009 text provides a summary table of their recommended Integra
tive Framework for Inference Quality (Table 21.3). It covers design quality and inter
pretive rigor as well as what they refer to as aspects quality, which is a basis for judging 
the quality of meta inferences or inferences made based on a synthesis of results across 
methodologies. 

21-6 Strengths and Weaknesses of Mixed Methods Research 
As with any research approach, there are both strengths and weaknesses in conducting 
mixed methods research. Johnson and Onwuegbuzie (2004, p. 21) provide a good 
chart that describes the strengths and weaknesses of mixed methods research. On the 
positive side, words, narrative, and images can be used to add meaning to numbers, and 
using numbers can add precision to qualitative data. Mixed methods research can take 
advantage of the combined strengths of qualitative and quantitative approaches and 
can use the strengths of one method to overcome the weaknesses of another. A broader 
range of research questions can be examined because the researcher is not confined to a 
single method. Mixed methods research can provide stronger evidence for a conclusion 
through corroboration of findings. The researcher may have insights that would have 
been missed had only a single method been used. The combination may produce more 
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Table 21.3 Integrative Framework for Inference Quality 

Research Criterion Indicator or Audit 

Design Quality 

Interpretive Rigor 

Aspects Quality 

1. Design suitability 
(appropriateness) 

2. Design fidelity (adequacy) 

3. Within-design consistency 

4. Analytic adequacy 

5. Interpretive consistency 

6. Theoretical consistency 

7. Interpretive agreement 

8. Interpretive distinctiveness 

9. Integrative efficacy 

10. Interpretive correspondence 

Are methods of study appropriate for answering the research 
questions? Does the design match the research question? 
Does the mixed method design match the stated purpose for 
conducting an integrated study? Do the strands of the mixed 
methods study address the same research questions? 

Are the procedures or design components implemented with 
the quality and rigor necessary for capturing the meaning, 
effects, or relationships? 

Do the components of the design fit together in a seamless 
manner? Is there within-design consistency across all aspects 
of the study? Do the strands of the study follow each other, or 
are they linked in a logical and seamless manner? 

Are the data analysis procedures appropriate and adequate 
to provide possible answers to the research question? Are the 
analytic strategies implemented effectively? 

Do the inferences closely follow the relevant findings in terms 
of type, scope, and intensity? Are multiple inferences made 
based on the same findings consistent with each other? 

Are the inferences consistent with theory and state of knowl
edge in the field? 

Are other scholars likely to reach the same conclusions based 
on the same results? 

Do the inferences match participants' constructions? 

Is each inference distinctively more credible/plausible than 
other possible conclusions that might be made based on the 
same results? 

Do the meta inferences adequately incorporate the infer
ences that are made in each strand of the study? If there are 
credible inconsistencies between the inferences made within/ 
across strands, are the theoretical explanations for these 
inconsistencies explored and possible explanations offered? 

Do the inferences correspond to the stated purposes/ 
questions of the study? Do the inferences made in each 
strand address the purposes of the study in that strand? 
Do the meta inferences meet the stated need for using a 
mixed method design? 

complete understandings of phenomenon or more complete knowledge to inform the
ory or practice. 

However, there are also a number of weaknesses. It is difficult for a single researcher 
to carry out both quantitative and qualitative research. It is difficult to have equal 
skill sets in both methods. The researcher must be able to understand the complex
ities of both approaches so as to make wise decisions about how they can appro
priately be mixed. There is a great time commitment, especially if data are collected 
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THINK ABOUT IT 21.1 
r 

Think about a research project or topic you might undertake. List at least four research 
questions you might ask For each question, identify a method for answering the question 
and indicate the strengths and weaknesses of that approach. Now determine how you 
might combine at least two of the approaches to strengthen the study while minimizing the 
weaknesses of the different approaches. 

simultaneously. Conducting a mixed methods study is likely to be more expensive than 
using a single approach. Quantitizing and qualitizing data can have its own problems. 
Also, interpreting conflicting results may be difficult. Additional resources for those 
interested in learning more about mixed methods research include Creswell (2015), 
Creswell and Plano Clark (2011 ), DeCuir-Gunby and Schutz (2017), Greene (2007), 
Hesse-Biber (2010), Plano Clark and lvankova (2016), Tashakkori and Teddlie (2010), 
and Teddlie and Tashakkori ( 2009). 

An example of a mixed methods approach used in education can be found in 
an article by Wesely (2010). She used an explanatory design to explore students' 
language learning motivation and its connection to attrition from a language 
immersion program. Surveys from 131 students who had graduated from five 
public elementary immersion schools and interview data from 33 of those stu
dents were examined using both quantitative and qualitative approaches followed 
by integrated consideration of the findings. The author determined that the mixed 
methods approach was uniquely revealing about motivation and able to accom
modate multiple theoretical frameworks, offering new perspectives where other 
studies' findings were contradictory. 

RESEARCH IN THE PUBLIC EYE 

In March 2017, Krystle Phirangee, contributing writer for The Huffington Post, published an article 
that discussed three life lessons she learned while working on her doctoral degree-lessons that 
doctoral students are not formally taught in a doctoral program or even by their mentors. The au
thor explains how she used a mixed methods research approach in order to create a richer dataset 
to better understand her research topic. 

The first lesson is asking for help is not a weakness, which she learned by asking a professor 
with quantitative expertise to help her in correctly setting up the quantitative portion of her 
research study. The author discusses how a mixed methods approach can add layers of com
plexity to the study so it is important to seek out experts to guide one through the process. 
The author also discusses two other lessons, do not compare yourself to others and your voice is 
important too, which she believes are important principles to guide one through the completion 
of a doctoral program. 

• Describe why some researchers may prefer to use a mixed methods research strategy. 
• Why might it be important for mixed methods researchers to seek help and guidance 

when conducting their research study? 
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Summary 
Mixed methods research is gaining recognition as a pragmatic approach to investigat
ing phenomena that takes advantage of the strengths of both quantitative and quali
tative research and seeks to minimize the weaknesses of each. Proponents assert that 
by using mixed methods the researcher can acquire a better understanding than he or 
she can by using a single method. Mixed methods research requires combining qual
itative and quantitative approaches, but that combination can take a variety of forms. 
The sequencing and weighting of the quantitative and qualitative approaches differ in 
the various mixed methods designs. Integration of data interpretations can be difficult. 

Key Concepts 

development 
embedded design 

• expansion 

complementarity 
concurrent designs 
concurrent triangulation 
conversion designs 
data comparison 
data consolidation 

explanatory sequential design 
exploratory sequential design 
fully mixed designs 

multimethod research 
nested design 
notation system 
paradigm 
parallel designs 
pragmatic approach 
quantitized data correlation fused data analysis 

data display initiation quasi-mixed method design 
data integration 
data reduction 
data transformation 
design quality 

mixed methods data analysis 
mixed methods research 
mixed model research 
monomethod research 

• ngor 
sequential designs 
triangulation 

Exercises 

1. When does mixing of methods occur in a mixed 
methods study? 

2. In what order does the mixing occur? 
3. At what level does the mixing occur? 
4. In what proportions should the mixing occur? 
5. Does the type of data gathered dictate the type of 

analysis done in the mixed study? 
6. For each of the following descriptions, indicate the 

type of mixed method design used: 
a. A quantitative review of elementary school disci

pline records indicates that males are significantly 
more likely to be sent to the principal's office for 
behavioral problems. The researcher decides to 
observe classrooms to describe the types of behav
iors that result in being sent to the office. Based 
on qualitative observations, the researcher believes 
that teachers' reactions to the same behavior ex
hibited by males and females tend to be different. 
A quantitative measure of gender bias response is 
then given to teachers. 

b. A researcher conducts qualitative interviews with 
teachers to assess how well they are implementing 
a new instructional strategy that the school has 
adopted. During the same week, another researcher 

who is part of the team conducts random obser
vational assessments using a quantitative tool to 
determine the frequency of use of the strategy. Both 
sets of data are used to answer the research ques
tion about teacher changes in instruction. 

7. Match the purpose of the study to the appropriate 
term: 
a. In an attempt to develop an understanding of the 

influence of early experiences on the development 
of leadership styles, a researcher uses results from a 
measure of leadership style to purposely select five 
principals to interview in depth about their experi
ences growing up and in their early careers. 

b. A researcher examines an apparent contradiction 
between new teacher self-reports of high personal 
use of technology and low levels of technology 
use in teaching by combining collection of survey 
data and analysis of lesson plans with focus group 
interviews and observations. 

c. A researcher attempts to corroborate teachers' 
reports of integrating technology into courses by 
examining lesson plans, conducting classroom 
observations, and interviewing students. 

8. List two strengths and two weaknesses of using mixed 
methods research. 
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Answers 

1. Mixing may occur at any point from the purpose 
statement to the data collection, data analysis, inter
pretation, and integration of findings. 

2. It can be done sequentially or interactively using one 
set of information to inform decisions about the other, 
or it can be done simultaneously or in parallel, where 
information is gathered and analyzed at the same time. 

3. Mixing can occur within or across levels that include 
individuals, groups, or larger organizations. 

4. Qualitative and quantitative methods can be equal, or 
one or the other may be dominant. There are no set 
rules concerning proportionality. 
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appendix A 
Guidelines for Writing a Quantitative 
Research Proposal 

A research proposal is a written plan for a research project 
that will be submitted to others for evaluation. In a 
well-organized proposal, researchers demonstrate that 
they know what they are seeking and they know how to 
successfully complete the planned project. The readers 
will evaluate the worth of the proposed study and may 
make suggestions for improving it. 

The general format of a proposal is much the same 
whether it is a relatively informal outline offered by a 
student to satisfy the requirements of a research course, 
a formal thesis or dissertation proposal presented to 
a committee, or a funding request to a foundation or 
governmental agency. 

The following shows the typical components of a 
quantitative research proposal: 

1. Introduction 

a. General statement of the problem 

b. Review of the literature 

c. Statement of the research question and/ or the 
hypothesis( es) 

d. Significance of the proposed study 

2. Methods 

a. Participants and method of selection 

b. Instruments 

c. Procedures 

d. Limitations of the design 

3. Data Analysis 

a. Data organization 

b. Statistical procedures 

4. Protection of Human Subjects 

5. References 

6. Appendices 

Although you need not follow this outline rigidly, it 
does provide a useful guide to the nature of the content 
that should be included in a proposal. We will now 
discuss briefly the specific content of each of the sections. 

532 

1. Introduction: The introduction is a crucial feature 
of the research proposal. It is the first part of the pro
posal that the readers see, and you want to convince 
them that you have a thorough understanding of the 
problem and its background. It is not unusual for 
proposals to be turned down solely based on a poor 
introduction. 

a. General statement of the problem: State the 
problem clearly and concisely at the beginning 
of the first paragraph. The problem statement 
should imply a question about the relationship 
between specified variables. The statement can 
take interrogative form or can simply state "The 
purpose of the study is to explore the relationship 
between ... and ... " You need not operationalize 
the variables at this point, only mention them in 
conceptual form. 

b. Review of the Literature: The literature review 
presents what is currently known about the prob
lem under consideration and sets the context for 
the question of the proposed research. You should 
include the findings from some of the landmark 
studies in the field as well as the most recent 
research. Include theories and research results con
trary to your stated hypothesis as well as those in 
agreement with it. This section concludes with a 
discussion of the findings and their implications. 
You can share the insights gained from your review 
of the literature and point out gaps in what is 
known about the topic, thus leading directly to the 
question you propose to investigate. 

c. Statement of the research question and/ or the 
hypothesis( es ): The hypothesis should state con
cisely the expected relationship between the vari
ables in the study. The hypothesis is determined 
by the implications of the related research findings 
thus far and deductive logic of the underlying 
theory. By explaining the link between theory and 
hypothesis, the reader will be able to understand 
the rationale for the hypothesis. 
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d. Significance of the proposed study: In this 
section, you explain why the problem is an impor
tant one to study. You do this by showing how the 
results will contribute to knowledge in the specific 
area to which the research question is related and 
to what extent the results will be useful in solving 
problems and answering questions in the general 
field. It is also important to convince readers of 
the potential application of the findings to educa
tional practice. Explain how the results may help 
teachers, school counselors, principals, or other 
educators improve their work. This aspect is impor
tant in attracting research funds for performing the 
study. Many foundations evaluate research propos
als based on their potential application to practice. 

2. Methods: This section tells how you will conduct the 
research study. 

a. Participants and method of selection: The first 
step is to identify the population of interest-is it 
college freshmen, first graders, or elementary prin
cipals? You then describe the procedure for draw
ing the sample from the population. If random 
selection is not possible, explain the procedure you 
will use and why you chose it. Include the number 
of participants and a description of their relevant 
characteristics, such as age, gender, ethnicity, ability 
level, and academic level. 

b. Instruments: This section indicates the instruments 
to be used for data collection. If an instrument is al
ready established, give its name and evidence of its 
reliability and validity for the intended purpose. In 
cases in which you will develop the instruments, it is 
necessary to report the procedure you will follow to 
obtain validity and reliability data on the instruments. 

c. Procedures: In this section, you describe the way 
in which the study will be carried out. Include all 
the information necessary if someone wished to 
replicate the study. For example, if your proposal is 
for an experimental research project, you describe 
the design by listing the groups, how subjects will be 
assigned to groups, and a step-by-step description of 
the interventions planned for each. Steps should be 
designated in operational form. You should mention 
the possibility of confounding variables and how 
you propose to control for these variables. 

d. Limitations of the design: You should also discuss 
any known limitations of your methodology. Lim
itations may include size of the sample, selection of 
the sample, the design of the study, use of a pretest, 
and so on. But don't downplay the significance of 
your study by pointing out too many weaknesses. 
The study may be approved and you can discuss the 
limitations in the final report. 

3. Data Analysis: This section of the proposal describes 
the methods of organizing and presenting data and 
outlines the statistical procedures to be used. 

a. Data organization: A good way to organize the 
data is by reference to the questions or hypotheses 
of the study. List each hypothesis and the data that 
will be collected to address it. This plan will help in 
advance to determine whether the information you 
collect is really relevant. You don't want to waste 
time collecting irrelevant pieces of information. 

b. Statistical procedures: In this section, you state 
what statistical tests will be used to analyze the 
data. A good procedure is to take each question or 
hypothesis and indicate the statistical procedure 
appropriate for answering each question or testing 
the hypothesis. 

4. Protection of Human Subjects: You may need to give 
a brief summary of the procedures you will follow to 
protect the rights of the participants in your study. 
Research involving human subjects would require 
review by your school's IRB. 

5. References: The researcher must list all references that 
were cited in the development of the proposal as well 
as those cited in the literature review. Follow the APA 
format for listing references. 

6. Appendices: You may use appendices for supplemen
tary materials that may be of interest to some readers 
but are not crucial to understanding the proposal. 
Materials, such as copies of measuring instruments 
like tests, questionnaires, and attitude scales; instruc
tions to participants; informed consent forms; and so 
on, should be placed in the appendices. Otherwise, 
they can be distracting to readers who are trying to 
follow the logic of the researcher's proposal. 
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appendix B 
Guidelines for Writing a Qualitative 
Research Proposal 

A well-written qualitative proposal helps others to un
derstand what is under study, why the study is impor
tant, how it will be conducted, and how the results will 
contribute to the body of knowledge. Although a qual
itative research proposal contains many of the same 
components as a quantitative proposal, there are some 
significant differences. Because the design of qualitative 
research is emergent, the proposal is less structured and 
more flexible. 

A qualitative proposal begins with a broad picture of 
the proposed study; the details, including the guiding 
questions and procedures may change during the con
duct of the research. A qualitative study responds to the 
context and setting of the study, so in the end a proposal 
may not be entirely aligned with what actually happens. 

Writing style in a qualitative proposal is more per
sonal and less formal than it is in a quantitative proposal. 
Quantitative proposals tend to read like a science report, 
whereas qualitative proposals have a more narrative style 
and may read more like a story. The writer may refer to 
himself or herself using the first person, "I," which would 
not be acceptable in quantitative proposals. A brief out
line of the recommended components in a qualitative re
search proposal is as follows: 

1. Introduction 

a. General problem statement 

b. More specific questions to guide data collection 

c. Literature review 

d. Significance of proposed study 

2. Methodology 

a. Site 

b. Researcher's role 

c. Sample 

d. Data-collection methods 

e. Data management and analysis 

3. References 

4. Appendices 

534 

We will now discuss briefly the specific content of each 
of the sections. 

1. Introduction: The introduction is a crucial feature of 
the research proposal. 

a. General problem statement: The introduction 
provides a clear statement of the general purpose of 
the study. The purpose of the study should be real
istic, neither too broad nor too narrow. Include in 
this section a discussion of your involvement in the 
topic. Why are you interested? What personal back
ground and knowledge do you bring to the study? 

b. More specific questions to guide data collec
tion: Once you have defined the overall focus of 
the study, you are ready to state the central research 
question and the subquestions to be addressed. 
Qualitative research questions are typically about 
process or understanding-what happens, why or 
how something happens, how those involved un
derstand the experience, and what it means to them. 
These questions will help identify what to observe 
or what to ask in interviews and direct the analysis. 
The questions direct the methodology, similar to 
the role of the hypothesis in quantitative research. 

As the study unfolds, however, these initial ques
tions may have to be modified. Bogdan and Biklen 
( 2007) have suggested an interesting approach to 
writing a qualitative proposal that involves doing 
some field work prior to writing the proposal. 
This preliminary data collection contrasts with the 
quantitative approach in which the proposal must 
be completed before any data collection. The qual
itative proposal is more flexible and uses the pre
liminary data in the field to guide the development 
of the proposal. 

c. Literature review: The literature review helps one 
identify what is already known, how it relates to the 
central question, and how the proposed study might 
contribute to greater understanding of the question. 

There are three key differences in the literature 
review in quantitative and qualitative studies. First, 
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in a qualitative proposal, one does not assume that 
the review is complete in the proposal. Reviewing 
literature in a qualitative study is an ongoing pro
cess throughout the study. As the study evolves, 
new literature may need to be explored. Second, 
literature may be embedded throughout the final 
document to support findings and is not restricted 
to a particular section of the research report. Fi
nally, different kinds of information are considered 
appropriate to be included in the qualitative pro
posal. In a qualitative proposal, one might include 
the historical evolution of the topic, a discussion of 
various schools of thought or ideological positions 
related to the topic, or even a report of personal 
experience or knowledge relevant to the study. 

d. Significance of proposed study: It is in the in
troduction section that you need to convince 
the reader that your proposed study is impor
tant. Explain what can be learned from the study 
and why it is worth knowing. State the potential 
contribution of the study to the organized body of 
knowledge in education. Discuss the implications, 
if any, for educational practice. Exercise caution, 
however, when discussing implications of the 
study. The findings of your study may be unique to 
the group or specific context of your study and may 
not transfer to other groups or contexts. 

2. Methodology: This section describes the overall qual
itative approach to be used in the study. Will it be a 
case study, an ethnographic study, or one of the other 
qualitative approaches? You may need to include 
a rationale for the selection of the specific research 
genre. Then, you will need to explain how each of the 
questions will be addressed-what information will 
be used, how the information will be gathered, from 
what sources, and so on. 

a. Site: The methodology section contains a complete 
description of the site you will choose for the re
search and the rationale for choosing that site. The 
researcher describes the procedure for gaining entry 
to the chosen site and how a relationship of trust 
will be established with the participants. 

b. Researcher's role: The researcher's role as an ob
server, a participant observer, or some combination 
of the two should be specified. 

c. Sample: Provide information about the sample, 
the size, and the method for selecting the sample 
to include. You may not know the exact number of 

individuals you will eventually have in the study, 
but you can approximate and explain how adjust
ments may be made as the study is underway. 

Samples in qualitative research are typically 
smaller than those in quantitative research. The 
sample size might be one, as in a case study, or it 
might involve a large number, such as the entire 
faculty of a high school or all children in a particular 
elementary school. 

d. Data-collection methods: You need to describe the 
methods that you will use to collect the data to answer 
each of the research questions. Indicate whether you 
will use observation, interviews, or documents. If 
you use observations, describe the kind that will be 
conducted and where they will be done. If interviews 
are planned, provide examples of questions that you 
will ask. If you plan to analyze documents, tell what 
documents you will use and how they will be collected. 

The quality of qualitative research is greatly im
proved by using multiple methods of collecting 
data. Recall that multiple methods permit triangu
lation, which provides evidence of the credibility 
of the study. You also need to discuss how you will 
handle ethical issues, such as obtaining informed 
consent and maintaining confidentiality. 

e. Data management and analysis: Qualitative re
searchers typically collect a massive amount of data 
from the interviews, observations, and field notes. 
You need to explain how you will organize and an
alyze these data. This section should also address 
issues related to the study's validity and depend
ability and discuss the strategies that will be used to 
enhance credibility. 

3. References: List the sources that you used to develop 
the proposal and any others cited in the text of the 
proposal. Use APA style. 

4. Appendices: The appendices are for supplemental 
materials such as interview guides, questionnaires, 
informed consent letters, and so on that may be of 
interest to readers but are not necessary for understand
ing the proposal. They are usually considered too long 
to include in the text of the proposal. Furthermore, 
they are often distracting to readers who are trying to 
follow the logical development of the proposal. 

You may include an estimate of the time needed 
to complete the study. Qualitative research requires a 
great deal of time in the field and at least an equal 
amount of time for data analysis. 
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appendix C 
The Unit Normal Table 

(1) (2) (3) (1) (2) (3) 

Area Area 

between Area between Area 

the Mean beyond the Mean beyond 

z and z z z and z z 

0.00 0.0000 0.5000 0.21 0.0832 0.4168 

0.01 0.0040 0.4960 0.22 0.0871 0.4129 
! 

0.02 0.0080 0.4920 0.23 0.0910 0.4090 

0.03 0.0120 0.4880 0.24 0.0948 0.4052 

0.04 0.0160 0.4840 0.25 0.0987 0.4013 

0.05 0.0199 0.4801 0.26 0.1026 0.3974 

0.06 0.0239 0.4761 0.27 0.1064 0.3936 

0.07 0.0279 0.4721 0.28 0.1103 0.3897 
~ -

0.08 0.0319 0.4681 0.29 0.1141 0.3859 

0.09 0.0359 0.4641 0.30 0.1179 0.3821 

0.10 0.0398 0.4602 0.31 0.1217 0.3783 

0.11 0.0438 0.4562 0.32 0.1255 0.3745 

0.12 0.0478 0.4522 0.33 0.1293 0.3707 

0.13 0.0517 0.4483 0.34 0.1331 0.3669 

0.14 0.0557 0.4443 0.35 0.1368 0.3632 

0.15 0.0596 0.4404 0.36 0.1406 0.3594 
! 

0.16 0.0636 0.4364 0.37 0.1443 0.3557 

0.17 0.0675 0.4325 0.38 0.1480 0.3520 

0.18 0.0714 0.4286 0.39 0.1517 0.3483 

0.19 0.0753 0.4247 0.40 0.1554 0.3446 
r-

0.20 0.0793 0.4207 0.41 0.1591 0.3409 
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{1) {2) {3) {1) {2) {3) 
Area Area 

between Area between Area 

the Mean beyond the Mean beyond 

z and z z z and z z 

0.42 0.1628 0.3372 0.68 0.2517 0.2483 

0.43 0.1664 0.3336 0.69 0.2549 0.2451 

0.44 0.1700 0.3300 0.70 0.2580 0.2420 

0.45 0.1736 0.3264 0.71 0.2611 0.2389 

0.46 0.1772 0.3228 0.72 0.2642 0.2358 

0.47 0.1808 0.3192 0.73 0.2673 0.2327 

0.48 0.1844 0.3156 0.74 0.2704 0.2296 

0.49 0.1879 0.3121 0.75 0.2734 0.2266 

0.50 0.1915 0.3085 0.76 0.2764 0.2236 

0.51 0.1950 0.3050 0.77 0.2794 0.2206 

0.52 0.1985 0.3015 0.78 0.2823 0.2177 

0.53 0.2019 0.2981 0.79 0.2852 0.2148 

0.54 0.2054 0.2946 0.80 0.2881 0.2119 

0.55 0.2088 0.2912 0.81 0.2910 0.2090 

0.56 0.2123 0.2877 0.82 0.2939 0.2061 

0.57 0.2157 0.2843 0.83 0.2967 0.2033 

0.58 0.2190 0.2810 0.84 0.2995 0.2005 

0.59 0.2224 0.2776 0.85 0.3023 0.1977 

0.60 0.2257 0.2743 0.86 0.3051 0.1949 

0.61 0.2291 0.2709 0.87 0.3078 0.1922 

0.62 0.2324 0.2676 0.88 0.3106 0.1894 

0.63 0.2357 0.2643 0.89 0.3133 0.1867 

0.64 0.2389 0.2611 0.90 0.3159 0.1841 

0.65 0.2422 0.2578 0.91 0.3186 0.1814 

0.66 0.2454 0.2546 0.92 0.3212 0.1788 

0.67 0.2486 0.2514 0.93 0.3238 0.1762 
(continued) 
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{1) {2) {3) {1) {2) {3) 
Area Area 

between Area between Area 

the Mean beyond the Mean beyond 

z and z z z and z z 

0.94 0.3264 0.1736 1.21 0.3869 0.1131 

0.95 0.3289 0.1711 1.22 0.3888 0.1112 
~ -

0.96 0.3315 0.1685 1.23 0.3907 0.1093 

0.97 0.3340 0.1660 1.24 0.3925 0.1075 

0.98 0.3365 0.1635 1.25 0.3944 0.1056 

0.99 0.3389 0.1611 1.26 0.3962 0.1038 

1.00 0.3413 0.1587 1.27 0.3980 0.1020 

1.01 0.3438 0.1562 1.28 0.3997 0.1003 

1.02 0.3461 0.1539 1.29 0.4015 0.0985 
-

1.03 0.3485 0.1515 1.30 0.4032 0.0968 

1.04 0.3508 0.1492 1.31 0.4049 0.0951 

1.05 0.3531 0.1469 1.32 0.4066 0.0934 

1.06 0.3554 0.1446 1.33 0.4082 0.0918 

1.07 0.3577 0.1423 1.34 0.4099 0.0901 

1.08 0.3599 0.1401 1.35 0.4115 0.0885 

1.09 0.3621 0.1379 1.36 0.4131 0.0869 

1.10 0.3643 0.1357 1.37 0.4147 0.0853 

1.11 0.3665 0.1335 1.38 0.4162 0.0838 

1.12 0.3686 0.1314 1.39 0.4177 0.0823 

1.13 0.3708 0.1292 1.40 0.4192 0.0808 

1.14 0.3729 0.1271 1.41 0.4207 0.0793 

1.15 0.3749 0.1251 1.42 0.4222 0.0778 

1.16 0.3770 0.1230 1.43 0.4236 0.0764 

1.17 0.3790 0.1210 1.44 0.4251 0.0749 

1.18 0.3810 0.1190 1.45 0.4265 0.0735 

1.19 0.3830 0.1170 1.46 0.4279 0.0721 

1.20 0.3849 0.1151 1.47 0.4292 0.0708 
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(1) (2) (3) (1) (2) 
Area Area 

between Area between 

the Mean beyond the Mean 

z and z z z and z 

1.48 0.4306 0.0694 1.75 0.4599 

1.49 0.4319 0.0681 1.76 0.4608 

1.50 0.4332 0.0668 1.77 0.4616 

1.51 0.4345 0.0655 1.78 0.4625 

1.52 0.4357 0.0643 1.79 0.4633 

1.53 0.4370 0.0630 1.80 0.4641 

1.54 0.4382 0.0618 1.81 0.4649 

1.55 0.4394 0.0606 1.82 0.4656 

1.56 0.4406 0.0594 1.83 0.4664 

1.57 0.4418 0.0582 1.84 0.4671 

1.58 0.4429 0.0571 1.85 0.4678 

1.59 0.4441 0.0559 1.86 0.4686 

1.60 0.4452 0.0548 1.87 0.4693 

1.61 0.4463 0.0537 1.88 0.4699 

1.62 0.4474 0.0526 1.89 0.4706 

1.63 0.4484 0.0516 1.90 0.4713 

1.64 0.4495 0.0505 1.91 0.4719 

1.65 0.4505 0.0495 1.92 0.4726 

1.66 0.4515 0.0485 1.93 0.4732 

1.67 0.4525 0.0475 1.94 0.4738 

1.68 0.4535 0.0465 1.95 0.4744 

1.69 0.4545 0.0455 1.96 0.4750 

1.70 0.4554 0.0446 1.97 0.4756 

1.71 0.4564 0.0436 1.98 0.4761 

1.72 0.4573 0.0427 1.99 0.4767 

1.73 0.4582 0.0418 2.00 0.4772 

1.74 0.4591 0.0409 2.01 0.4778 
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(3) 

Area 

beyond 

z 

0.0401 

0.0392 

0.0384 

0.0375 

0.0367 

0.0359 

0.0351 

0.0344 

0.0336 

0.0329 

0.0322 

0.0314 

0.0307 

0.0301 

0.0294 

0.0287 

0.0281 

0.0274 

0.0268 

0.0262 

0.0256 

0.0250 

0.0244 

0.0239 

0.0233 

0.0228 

0.0222 
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{1} {2} {3} {1} {2} {3} 
Area Area 

between Area between Area 

the Mean beyond the Mean beyond 

z and z z z and z z 

2.02 0.4783 0.0217 2.29 0.4890 0.0110 

2.03 0.4788 0.0212 2.30 0.4893 0.0107 

2.04 0.4793 0.0207 2.31 0.4896 0.0104 

2.05 0.4798 0.0202 2.32 0.4898 0.0102 

2.06 0.4803 0.0197 2.33 0.4901 0.0099 

2.07 0.4808 0.0192 2.34 0.4904 0.0096 

2.08 0.4812 0.0188 2.35 0.4906 0.0094 

2.09 0.4817 0.0183 2.36 0.4909 0.0091 

2.10 0.4821 0.0179 2.37 0.4911 0.0089 

2.11 0.4826 0.0174 2.38 0.4913 0.0087 

2.12 0.4830 0.0170 2.39 0.4916 0.0084 

2.13 0.4834 0.0166 2.40 0.4918 0.0082 

2.14 0.4838 0.0162 2.41 0.4920 0.0080 

2.15 0.4842 0.0158 2.42 0.4922 0.0078 

2.16 0.4846 0.0154 2.43 0.4925 0.0075 

2.17 0.4850 0.0150 2.44 0.4927 0.0073 

2.18 0.4854 0.0146 2.45 0.4929 0.0071 

2.19 0.4857 0.0143 2.46 0.4931 0.0069 

2.20 0.4861 0.0139 2.47 0.4932 0.0068 

2.21 0.4864 0.0136 2.48 0.4934 0.0066 

2.22 0.4868 0.0132 2.49 0.4936 0.0064 

2.23 0.4871 0.0129 2.50 0.4938 0.0062 

2.24 0.4875 0.0125 2.51 0.4940 0.0060 

2.25 0.4878 0.0122 2.52 0.4941 0.0059 

2.26 0.4881 0.0119 2.53 0.4943 0.0057 

2.27 0.4884 0.0116 2.54 0.4945 0.0055 

2.28 0.4887 0.0113 2.55 0.4946 0.0054 
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{1) {2) {3) {1) {2) 
Area Area 

between Area between 

the Mean beyond the Mean 

z and z z z and z 

2.56 0.4948 0.0052 2.83 0.4977 

2.57 0.4949 0.0051 2.84 0.4977 

2.58 0.4951 0.0049 2.85 0.4978 

2.59 0.4952 0.0048 2.86 0.4979 

2.60 0.4953 0.0047 2.87 0.4979 

2.61 0.4955 0.0045 2.88 0.4980 

2.62 0.4956 0.0044 2.89 0.4981 

2.63 0.4957 0.0043 2.90 0.4981 

2.64 0.4959 0.0041 2.91 0.4982 

2.65 0.4960 0.0040 2.92 0.4982 

2.66 0.4961 0.0039 2.93 0.4983 

2.67 0.4962 0.0038 2.94 0.4984 

2.68 0.4963 0.0037 2.95 0.4984 

2.69 0.4964 0.0036 2.96 0.4985 

2.70 0.4965 0.0035 2.97 0.4985 

2.71 0.4966 0.0034 2.98 0.4986 

2.72 0.4967 0.0033 2.99 0.4986 

2.73 0.4968 0.0032 3.00 0.4987 

2.74 0.4969 0.0031 3.01 0.4987 

2.75 0.4970 0.0030 3.02 0.4987 

2.76 0.4971 0.0029 3.03 0.4988 

2.77 0.4972 0.0028 3.04 0.4988 

2.78 0.4973 0.0027 3.05 0.4989 

2.79 0.4974 0.0026 3.06 0.4989 

2.80 0.4974 0.0026 3.07 0.4989 

2.81 0.4975 0.0025 3.08 0.4990 

2.82 0.4976 0.0023 3.09 0.4990 
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{3) 

Area 

beyond 

z 

0.0024 

0.0023 

0.0022 

0.0021 

0.0021 

0.0020 

0.0019 

0.0019 

0.0018 

0.0018 

0.0017 

0.0016 

0.0016 

0.0015 

0.0015 

0.0014 

0.0014 

0.0013 

0.0013 

0.0013 

0.0012 

0.0012 

0.0011 

0.0011 

0.0011 

0.0010 

0.0010 
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{1) {2) {3) {1) {2) {3) 
Area Area 

between Area between Area 

the Mean beyond the Mean beyond 

z and z z z and z z 

3.10 0.4990 0.0010 3.23 0.4994 0.0006 

3.11 0.4991 0.0009 3.24 0.4994 0.0006 
~ -

3.12 0.4991 0.0009 3.30 0.4995 0.0005 

3.13 0.4991 0.0009 3.40 0.4997 0.0003 

3.14 0.4992 0.0008 3.50 0.4998 0.0002 

3.15 0.4992 0.0008 3.60 0.4998 0.0002 

3.16 0.4992 0.0008 3.70 0.4999 0.0001 

3.17 0.4992 0.0008 3.90 0.49995 0.00005 

3.18 0.4993 0.0007 4.00 0.49997 0.00003 
-

3.19 0.4993 0.0007 4.50 0.4999966 0.0000034 

3.20 0.4993 0.0007 5.00 0.4999997 0.0000003 

3.21 0.4993 0.0007 5.50 0.499999981 0.000000019 

3.22 0.4994 0.0006 6.00 0.499999999 0.000000001 
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appendix D 
The t Distribution 

Level of Significance for a Directional (One-Tailed) Test 

0.10 

0.20 

3.078 

1.886 

1.638 

1.533 

1.476 

1.440 

1.415 

1.397 

1.383 

1.372 

1.363 

1.356 

1.350 

1.345 

1.341 

1.337 

1.333 

1.330 

1.328 

1.325 

0.05 0.025 0.01 0.005 

Level of Significance for a Nondirectional (Two-Tailed) Test 

0.10 

6.314 

2.920 

2.353 

2.132 

2.015 

1.943 

1.895 

1.860 

1.833 

1.812 

1.796 

1.782 

1.771 

1.761 

1.753 

1.746 

1.740 

1.734 

1.729 

1.725 

0.05 

12.706 

4.303 

3.182 

2.776 

2.571 

2.447 

2.365 

2.306 

2.262 

2.228 

2.201 

2.179 

2.160 

2.145 

2.131 

2.120 

2.110 

2.101 

2.093 

2.086 

0.02 

31.821 

6.965 

4.541 

3.747 

3.365 

3.143 

2.998 

2.896 

2.821 

2.764 

2.718 

2.681 

2.650 

2.624 

2.602 

2.583 

2.567 

2.552 

2.539 

2.528 

0.01 

63.657 

9.925 

5.841 

4.604 

4.032 

3.707 

3.499 

3.355 

3.250 

3.169 

3.106 

3.055 

3.012 

2.977 

2.947 

2.921 

2.898 

2.878 

2.861 

2.845 

0.0005 

0.001 

636.619 

31.598 

12.941 

8.610 

6.859 

5.959 

5.405 

5.041 

4.781 

4.587 

4.437 

4.318 

4.221 

4.140 

4.073 

4.015 

3.965 

3.922 

3.883 

3.850 
(continued ) 
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Level of Significance for a Directional {One-Tailed) Test 

0.10 0.05 0.025 0.01 0.005 0.0005 

Level of Significance for a Nondirectional {Two-Tailed) Test 

df 0.20 0.10 0.05 0.02 0.01 0.001 

21 1.323 1.721 2.080 2.518 2.831 3.819 

22 1.321 1.717 2.074 2.508 2.819 3.792 

23 1.319 1.714 2.069 2.500 2.807 3.767 

24 1.318 1.711 2.064 2.492 2.797 3.745 

25 1.316 1.708 2.060 2.485 2.787 3.725 

26 1.315 1.706 2.056 2.479 2.779 3.707 

27 1.314 1.703 2.052 2.473 2.771 3.690 

28 1.313 1.701 2.048 2.467 2.763 3.674 

29 1.311 1.699 2.045 2.462 2.756 3.659 

30 1.310 1.697 2.042 2.457 2.750 3.646 

40 1.303 1.684 2.021 2.423 2.704 3.551 

60 1.296 1.671 2.000 2.390 2.660 3.460 

120 1.289 1.658 1.980 2.358 2.617 3.373 

00 1.282 1.645 1.960 2.326 2.576 3.291 

Source: From Statistical Tables for Biological, Agricultural, and Medical Research, edited by R. A. Fisher and F. Yates. Pearson Education Limited. 
Copyright© 1938 by Oliver and Boyd. Reproduced with permission of the publisher. 
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df=N- 2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

appendix E 
Critical Values of the Pearson Product 
Moment Correlation Coefficient 

Level of Significance for a Directional (One-Tailed) Test 

0.05 0.025 0.01 0.005 0.0005 

Level of Significance for a Nondirectional (Two-Tailed) Test 

0.10 

0.9877 

0.9000 

0.8054 

0.7293 

0.6694 

0.6215 

0.5822 

0.5494 

0.5214 

0.4973 

0.4762 

0.4575 

0.4409 

0.4259 

0.4124 

0.4000 

0.3887 

0.3783 

0.3687 

0.3598 

0.05 

0.9969 

0.9500 

0.8783 

0.8114 

0.7545 

0.7067 

0.6664 

0.6319 

0.6021 

0.5760 

0.5529 

0.5324 

0.5139 

0.4973 

0.4821 

0.4683 

0.4555 

0.4438 

0.4329 

0.4227 

0.02 

0.9995 

0.9800 

0.9343 

0.8822 

0.8329 

0.7887 

0.7498 

0.7155 

0.6851 

0.6581 

0.6339 

0.6120 

0.5923 

0.5742 

0.5577 

0.5425 

0.5285 

0.5155 

0.5034 

0.4921 

0.01 

0.9999 

0.9900 

0.9587 

0.9172 

0.87 45 

0.8343 

0.7977 

0.7646 

0.7348 

0.7079 

0.6835 

0.6614 

0.6411 

0.6226 

0.6055 

0.5897 

0.5751 

0.5614 

0.5487 

0.5368 

0.001 

1.0000 

0.9990 

0.9912 

0.9741 

0.9507 

0.9249 

0.8982 

0.8721 

0.8471 

0.8233 

0.8010 

0.7800 

0.7603 

0.7420 

0.7246 

0.7084 

0.6932 

0.6787 

0.6652 

0.6524 
(continued ) 

545 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or dupl icated, in whole or in pmt. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial rev iew has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



Level of Significance for a Directional (One-Tailed) Test 

0.05 0.025 0.01 0.005 0.0005 

Level of Significance for a Nondirectional (Two-Tailed) Test 

df=N- 2 0.10 0.05 0.02 0.01 0.001 

25 0.3233 0.3809 0.4451 0.4869 0.5974 

30 0.2960 0.3494 0.4093 0.4487 0.5541 

35 0.2746 0.3246 0.3810 0.4182 0.5189 

40 0.2573 0.3044 0.3578 0.3932 0.4896 

45 0.2428 0.2875 0.3384 0.3721 0.4648 

50 0.2306 0.2732 0.3218 0.3541 0.4433 

60 0.2108 0.2500 0.2948 0.3248 0.4078 

70 0.1954 0.2319 0.2737 0.3017 0.3799 

80 0.1829 0.2172 0.2565 0.2830 0.3568 

90 0.1726 0.2050 0.2422 0.2673 0.3375 

100 0.1638 0.1946 0.2301 0.2540 0.3211 

Source: From Statistical Tables for Biological, Agricultural, and Medical Research, edited by R. A. Fisher and F. Yates. Pearson Education Limited. 
Copyright© 1938 by Oliver and Boyd. Reproduced with permission of the publisher. 
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appendix F The F Distribution 

The first valu e (top value) given is the critical F value at the 0.05 level and the second value is the critical Fvalue at the 0.01level. 

Denominator N, Degrees of Freedom for Numerator 
df= N, 1 2 3 4 5 6 7 8 9 10 11 12 14 16 20 2 4 30 40 50 75 100 200 500 00 

1 161 200 216 225 230 234 237 239 241 242 243 244 245 246 248 249 250 251 252 253 253 254 254 254 

4,052 4,999 5,403 5,625 5,764 5,859 5,928 5,981 6,022 6,056 6,082 6,106 6,142 6, 169 6,208 6,234 6,258 6,286 6,302 6,323 6,334 6,352 6,361 6,366 

2 18.51 19.00 19.16 19.25 19.30 19.33 19.36 19.37 19.38 19.39 19.40 19.41 19.42 19.43 19.44 19.45 19.46 19.47 19.47 19.48 19.49 19.49 19.50 19.50 

98.49 99.00 99.17 99.25 99.30 99.33 99.34 99.36 99.38 99.40 99.41 99.42 99.43 99.44 99.45 99.46 99.47 99.48 99.48 99.49 99.49 99.49 99.50 99.50 

3 10.13 9.55 9.28 9.12 9.01 8.94 8.88 8.84 8.81 8. 78 8. 76 8. 74 8. 71 8.69 8.66 8.64 8.62 8.60 8.58 8.57 8.56 8.54 8.54 8.53 

4 

5 

6 

7 

8 

9 

34. 12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.34 27.23 27.13 27.05 26.92 26.83 26.69 26.60 26.50 26.41 26.35 26.27 26.23 26. 18 26. 14 26. 12 

7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.93 5.91 5.87 5.84 5.80 5.77 5.74 5.71 5.70 5.68 5.66 5.65 5.64 5.63 

21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66 14.54 14.45 14.37 14.24 14.15 14.02 13.93 13.83 13.74 13.69 13.61 13.57 13.52 13.48 13.46 

6.61 5.79 5.41 5. 19 5.05 4.95 4.88 4.82 4.78 4.74 4.70 4.68 4.64 4.60 4.56 4.53 4.50 4.46 4.44 4.42 4.40 4.38 4.37 4.36 

16.26 13.27 12.06 11 .39 10.97 10.67 10.45 10.27 10. 15 10.05 9.96 9.89 9. 77 9.68 9.55 9.4 7 9.38 9.29 9.24 9.17 9.13 9.07 9.04 9.02 

5.99 5. 14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.03 4.00 3.96 3.92 3.87 3.84 3.81 3.77 3.75 3.72 3.71 3.69 3.68 3.67 

13.74 10.92 9.78 9. 15 8.75 8.47 8.26 8.10 7.98 7.87 7.79 7.72 7.60 7.52 7.39 7.31 7.23 7. 14 7.09 7.02 6.99 6.94 6.90 6.88 

5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.63 3.60 3.57 3.52 3.49 3.44 3.41 3.38 3.34 3.32 3.29 3.28 3.25 3.24 3.23 

12.25 9.55 8.45 7.85 7.46 7. 19 7.00 6.84 6.71 6.62 6.54 6.47 6.35 6.27 6.15 6.07 5.98 5.90 5.85 5.78 5.75 5.70 5.67 5.65 

5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.34 3.31 3.28 3.23 3.20 3.15 3. 12 3.08 3.05 3.03 3.00 2.98 2.96 2.94 2.93 

11 .26 8.65 7.59 7.01 6.63 6.37 6. 19 6.03 5.91 5.82 5.74 5.67 5.56 5.48 5.36 5.28 5.20 5.11 5.06 5.00 4.96 4.91 4.88 4.86 

5. 12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3. 13 3.10 3.07 3.02 2.98 2.93 2.90 2.86 2.82 2.80 2.77 2.76 2.73 2.72 2.71 

10.56 8.02 6.99 6.42 6.06 5.80 5.62 5.47 5.35 5.26 5.18 5. 11 5.00 4.92 4.80 4.73 4.64 4.56 4.51 4.45 4.41 4.36 4.33 4.31 

10 4.96 4.10 3.71 3.48 3.33 3.22 3. 14 3.07 3.02 2.97 2.94 2.91 2.86 2.82 2.77 2.74 2.70 2.67 2.64 2.61 2.59 2.56 2.55 2.54 

10.04 7.56 6.55 5.99 5.64 5.39 5.21 5.06 4.95 4.85 4.78 4.71 4.60 4.52 4.41 4.33 4.25 4. 17 4. 12 4.05 4.01 3.96 3.93 3.91 

11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.86 2.82 2.79 2.74 2.70 2.65 2.61 2.57 2.53 2.50 2.47 2.45 2.42 2.41 2.40 

9.65 7.20 6.22 5.67 5.32 5.07 4.88 4.74 4.63 4.54 4.46 4.40 4.29 4.21 4.10 4.02 3.94 3.86 3.80 3.74 3.70 3.66 3.62 3.60 

12 4.75 3.88 3.49 3.26 3. 11 3.00 2.92 2.85 2.80 2.76 2.72 2.69 2.64 2.60 2.54 2.50 2.46 2.42 2.40 2.36 2.35 2.32 2.31 2.30 

9.33 6.93 5.95 5.41 5.06 4.82 4.65 4.50 4.39 4.30 4.22 4.16 4.05 3.98 3.86 3.78 3.70 3.61 3.56 3.49 3.46 3.41 3.38 3.36 
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Denominator 

df=N 
1 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

N
1 

Degrees of Freedom for Numerator 

1 2 3 4 5 6 7 8 9 10 11 12 14 16 20 24 30 40 50 75 100 200 500 00 

4.67 3.80 3.41 3.18 3.02 2.92 2.84 2.77 2.72 2.67 2.63 2.60 2.55 2.51 2.46 2.42 2.38 2.34 2.32 2.28 2.26 2.24 2.22 2.21 

9.07 6.70 5.74 5.20 4.86 4.62 4.44 4.30 4.19 4.10 4.02 3.96 3.85 3.78 3.67 3.59 3.51 3.42 3.37 3.30 3.27 3.21 3.18 3.16 

4.60 3.74 3.34 3.11 2.96 2.85 2.77 2.70 2.65 2.60 2.56 2.53 2.48 2.44 2.39 2.35 2.31 2.27 2.24 2.21 2.19 2.16 2.14 2.13 

8.86 6.51 5.56 5.03 4.69 4.46 4.28 4.14 4.03 3.94 3.86 3.80 3. 70 3.62 3.51 3.43 3.34 3.26 3.21 3.14 3.11 3.06 3.02 3.00 

4.54 3.68 3.29 3.06 2.90 2.79 2.70 2.64 2.59 2.55 2.51 2.48 2.43 2.39 2.33 2.29 2.25 2.21 2.18 2.15 2.12 2.10 2.08 2.07 

8.68 6.36 5.42 4.89 4.56 4.32 4.14 4.00 3.89 3.80 3. 73 3.67 3.56 3.48 3.36 3.29 3.20 3.12 3.07 3.00 2.97 2.92 2.89 2.87 

4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.45 2.42 2.37 2.33 2.28 2.24 2.20 2.16 2.13 2.09 2.07 2.04 2.02 2.01 

8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69 3.61 3.55 3.45 3.37 3.25 3.18 3.10 3.01 2.96 2.89 2.86 2.80 2.77 2.75 

4.45 3.59 3.20 2.96 2.81 2.70 2.62 2.55 2.50 2.45 2.41 2.38 2.33 2.29 2.23 2.19 2.15 2.11 2.08 2.04 2.02 1.99 1.97 1.96 

8.40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.68 3.59 3.52 3.45 3.35 3.27 3.16 3.08 3.00 2.92 2.86 2.79 2.76 2.70 2.67 2.65 

4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.37 2.34 2.29 2.25 2.19 2.15 2.11 2.07 2.04 2.00 1.98 1.95 1.93 1.92 

8.28 6.01 5.09 4.58 4.25 4.01 3.85 3.71 3.60 3.51 3.44 3.37 3.27 3.19 3.07 3.00 2.91 2.83 2.78 2.71 2.68 2.62 2.59 2.57 

4.38 3.52 3.13 2.90 2. 7 4 2.63 2.55 2.48 2.43 2.38 2.34 2.31 2.26 2.21 2.15 2.11 2.07 2.02 2.00 1.96 1.94 1.91 1.90 1.88 

8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 3.52 3.43 3.36 3.30 3.19 3.12 3.00 2.92 2.84 2.76 2.70 2.63 2.60 2.54 2.51 2.49 

4.35 3.49 3.10 2.87 2.71 2.60 2.52 2.45 2.40 2.35 2.31 2.28 2.23 2.18 2.12 2.08 2.04 1.99 1.96 1.92 1.90 1.87 1.85 1.84 

8.10 5.85 4.94 4.43 4.10 3.87 3.71 3.56 3.45 3.37 3.30 3.23 3.13 3.05 2.94 2.86 2.77 2.69 2.63 2.56 2.53 2.47 2.44 2.42 

4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37 2.32 2.28 2.25 2.20 2.15 2.09 2.05 2.00 1.96 1.93 1.89 1.87 1.84 1.82 1.81 

8.02 5.78 4.87 4.37 4.04 3.81 3.65 3.51 3.40 3.31 3.24 3.17 3.07 2.99 2.88 2.80 2.72 2.63 2.58 2.51 2.47 2.42 2.38 2.36 

4.30 3.44 3.05 2.82 2.66 2.55 2.4 7 2.40 2.35 2.30 2.26 2.23 2.18 2.13 2.07 2.03 1.98 1.93 1.91 1.87 1.84 1.81 1.80 1. 78 

7.94 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 3.18 3.12 3.02 2.94 2.83 2.75 2.67 2.58 2.53 2.46 2.42 2.37 2.33 2.31 

4.28 3.42 3.03 2.80 2.64 2.53 2.45 2.38 2.32 2.28 2.24 2.20 2.14 2.10 2.04 2.00 1.96 1.91 1.88 1.84 1.82 1. 79 1.77 1. 76 

7.88 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30 3.21 3.14 3.07 2.97 2.89 2.78 2.70 2.62 2.53 2.48 2.41 2.37 2.32 2.28 2.26 

4.26 3.40 3.01 2.78 2.62 2.51 2.43 2.36 2.30 2.26 2.22 2.18 2.13 2.09 2.02 1.98 1.94 1.89 1.86 1.82 1.80 1.76 1.74 1.73 

7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.25 3.17 3.09 3.03 2.93 2.85 2.74 2.66 2.58 2.49 2.44 2.36 2.33 2.27 2.23 2.21 

4.24 3.38 2.99 2.76 2.60 2.49 2.41 2.34 2.28 2.24 2.20 2.16 2.11 2.06 2.00 1.96 1.92 1.87 1.84 1.80 1.77 1.74 1.72 1.71 

7. 77 5.57 4.68 4.18 3.86 3.63 3.46 3.32 3.21 3.13 3.05 2.99 2.89 2.81 2. 70 2.62 2.54 2.45 2.40 2.32 2.29 2.23 2.19 2.17 
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VI 
.a::. 
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Denominator 

df=N 
1 

26 

27 

28 

29 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

N1 Degrees of Freedom for Numerator 

1 2 3 4 5 6 7 8 9 10 11 12 14 16 20 24 30 40 50 75 100 200 500 00 

4.22 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.18 2.15 2.10 2.05 1.99 1.95 1.90 1.85 1.82 1.78 1.76 1.72 1.70 1.69 

7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.17 3.09 3.02 2.96 2.86 2.77 2.66 2.58 2.50 2.41 2.36 2.28 2.25 2.19 2.15 2.13 

4.21 3.35 2.96 2.73 2.57 2.46 2.37 2.30 2.25 2.20 2.16 2.13 2.08 2.03 1.97 1.93 1.88 1.84 1.80 1.76 1.74 1.71 1.68 1.67 

7.68 5.49 4.60 4.11 3.79 3.56 3.39 3.26 3.14 3.06 2.98 2.93 2.83 2.74 2.63 2.55 2.47 2.38 2.33 2.25 2.21 2.16 2.12 2.10 

4.20 3.34 2.95 2. 71 2.56 2.44 2.36 2.29 2.24 2.19 2.15 2.12 2.06 2.02 1.96 1.91 1.87 1.81 1. 78 1. 75 1. 72 1.69 1.67 1.65 

7.64 5.45 4.57 4.07 3. 76 3.53 3.36 3.23 3.11 3.03 2.95 2.90 2.80 2. 71 2.60 2.52 2.44 2.35 2.30 2.22 2.18 2.13 2.09 2.06 

4.18 3.33 2.93 2.70 2.54 2.43 2.35 2.28 2.22 2.18 2.14 2.10 2.05 2.00 1.94 1.90 1.85 1.80 1.77 1.73 1.71 1.68 1.65 1.64 

7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.08 3.00 2.92 2.87 2.77 2.68 2.57 2.49 2.41 2.32 2.27 2.19 2.15 2.10 2.06 2.03 

4.17 3.32 2.92 2.69 2.53 2.42 2.34 2.27 2.21 2.16 2.12 2.09 2.04 1.99 1.93 1.89 1.84 1. 79 1. 76 1.72 1.69 1.66 1.64 1.62 

7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.06 2.98 2.90 2.84 2.74 2.66 2.55 2.47 2.38 2.29 2.24 2.16 2.13 2.07 2.03 2.01 

4.15 3.30 2.90 2.67 2.51 2.40 2.32 2.25 2.19 2.14 2.10 2.07 2.02 1.97 1.91 1.86 1.82 1.76 1.74 1.69 1.67 1.64 1.61 1.59 

7.50 5.34 4.46 3.97 3.66 3.42 3.25 3.12 3.01 2.94 2.86 2.80 2. 70 2.62 2.51 2.42 2.34 2.25 2.20 2.12 2.08 2.02 1.98 1.96 

4.13 3.28 2.88 2.65 2.49 2.38 2.30 2.23 2.17 2.12 2.08 2.05 2.00 1.95 1.89 1.84 1.80 1. 74 1. 71 1.67 1.64 1.61 1.59 1.57 

7.44 5.29 4.42 3.93 3.61 3.38 3.21 3.08 2.97 2.89 2.82 2.76 2.66 2.58 2.47 2.38 2.30 2.21 2.15 2.08 2.04 1.98 1.94 1.91 

4.11 3.26 2.86 2.63 2.48 2.36 2.28 2.21 2.15 2.10 2.06 2.03 1.98 1.93 1.87 1.82 1.78 1.72 1.69 1.65 1.62 1.59 1.56 1.55 

7.39 5.25 4.38 3.89 3.58 3.35 3.18 3.04 2.94 2.86 2.78 2. 72 2.62 2.54 2.43 2.35 2.26 2.17 2.12 2.04 2.00 1.94 1.90 1.87 

4.10 3.25 2.85 2.62 2.46 2.35 2.26 2.19 2.14 2.09 2.05 2.02 1.96 1.92 1.85 1.80 1.76 1.71 1.67 1.63 1.60 1.57 1.54 1.53 

7.35 5.21 4.34 3.86 3.54 3.32 3.15 3.02 2.91 2.82 2. 75 2.69 2.59 2.51 2.40 2.32 2.22 2.14 2.08 2.00 1.97 1.90 1.86 1.84 

4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.07 2.04 2.00 1.95 1.90 1.84 1.79 1.74 1.69 1.66 1.61 1.59 1.55 1.53 1.51 

7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.88 2.80 2. 73 2.66 2.56 2.49 2.37 2.29 2.20 2.11 2.05 1.97 1.94 1.88 1.84 1.81 

4.07 3.22 2.83 2.59 2.44 2.32 2.24 2.17 2.11 2.06 2.02 1.99 1.94 1.89 1.82 1.78 1. 73 1.68 1.64 1.60 1.57 1.54 1.51 1.49 

7.27 5.15 4.29 3.80 3.49 3.26 3.10 2.96 2.86 2.77 2.70 2.64 2.54 2.46 2.35 2.26 2.17 2.08 2.02 1.94 1.91 1.85 1.80 1.78 

4.06 3.21 2.82 2.58 2.43 2.31 2.23 2.16 2.10 2.05 2.01 1.98 1.92 1.88 1.81 1.76 1.72 1.66 1.63 1.58 1.56 1.52 1.50 1.48 

7.24 5.12 4.26 3. 78 3.46 3.24 3.07 2.94 2.84 2. 75 2.68 2.62 2.52 2.44 2.32 2.24 2.15 2.06 2.00 1.92 1.88 1.82 1. 78 1.75 

4.05 3.20 2.81 2.57 2.42 2.30 2.22 2.14 2.09 2.04 2.00 1.97 1.91 1.87 1.80 1. 75 1. 71 1.65 1.62 1.57 1.54 1.51 1.48 1.46 

7.21 5.10 4.24 3.76 3.44 3.22 3.05 2.92 2.82 2.73 2.66 2.60 2.50 2.42 2.30 2.22 2.13 2.04 1.98 1.90 1.86 1.80 1.76 1.72 

4.04 3.19 2.80 2.56 2.41 2.30 2.21 2.14 2.08 2.03 1.99 1.96 1.90 1.86 1.79 1.74 1.70 1.64 1.61 1.56 1.53 1.50 1.47 1.45 
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Denominator 

df=N 
1 

50 

55 

60 

65 

70 

80 

100 

125 

150 

200 

400 

1,000 

00 

N
1 

Degrees of Freedom for Numerator 

1 2 3 4 5 6 7 8 9 10 11 12 14 16 20 24 30 40 50 75 100 200 500 00 

7.19 5.08 4.22 3.74 3.42 3.20 3.04 2.90 2.80 2.71 2.64 2.58 2.48 2.40 2.28 2.20 2.11 2.02 1.96 1.88 1.84 1.78 1.73 1.70 

4.03 3.18 2. 79 2.56 2.40 2.29 2.20 2.13 2.07 2.02 1.98 1.95 1.90 1.85 1. 78 1. 7 4 1.69 1.63 1.60 1.55 1.52 1.48 1.46 1.44 

7.17 5.06 4.20 3. 72 3.41 3.18 3.02 2.88 2. 78 2.70 2.62 2.56 2.46 2.39 2.26 2.18 2.10 2.00 1.94 1.86 1.82 1. 76 1. 71 1.68 

4.02 3.17 2. 78 2.54 2.38 2.27 2.18 2.11 2.05 2.00 1.97 1.93 1.88 1.83 1.76 1. 72 1.67 1.61 1.58 1.52 1.50 1.46 1.43 1.41 

7.12 5.01 4.16 3.68 3.37 3.15 2.98 2.85 2.75 2.66 2.59 2.53 2.43 2.35 2.23 2.15 2.06 1.96 1.90 1.82 1.78 1.71 1.66 1.64 

4.00 3.15 2. 76 2.52 2.37 2.25 2.17 2.10 2.04 1.99 1.95 1.92 1.86 1.81 1. 75 1.70 1.65 1.59 1.56 1.50 1.48 1.44 1.41 1.39 

7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.56 2.50 2.40 2.32 2.20 2.12 2.03 1.93 1.87 1.79 1.74 1.68 1.63 1.60 

3.99 3.14 2.75 2.51 2.36 2.24 2.15 2.08 2.02 1.98 1.94 1.90 1.85 1.80 1.73 1.68 1.63 1.57 1.54 1.49 1.46 1.42 1.39 1.37 

7.04 4.95 4.10 3.62 3.31 3.09 2.93 2.79 2.70 2.61 2.54 2.47 2.37 2.30 2.18 2.09 2.00 1.90 1.84 1.76 1.71 1.64 1.60 1.56 

3.98 3.13 2.74 2.50 2.35 2.23 2.14 2.07 2.01 1.97 1.93 1.89 1.84 1.79 1.72 1.67 1.62 1.56 1.53 1.47 1.45 1.40 1.37 1.35 

7.01 4.92 4.08 3.60 3.29 3.07 2.91 2.77 2.67 2.59 2.51 2.45 2.35 2.28 2.15 2.07 1.98 1.88 1.82 1.74 1.69 1.62 1.56 1.53 

3.96 3.11 2. 72 2.48 2.33 2.21 2.12 2.05 1.99 1.95 1.91 1.88 1.82 1. 77 1. 70 1.65 1.60 1.54 1.51 1.45 1.42 1.38 1.35 1.32 

6.96 4.88 4.04 3.56 3.25 3.04 2.87 2.74 2.64 2.55 2.48 2.41 2.32 2.24 2.11 2.03 1.94 1.84 1.78 1.70 1.65 1.57 1.52 1.49 

3.94 3.09 2. 70 2.46 2.30 2.19 2.10 2.03 1.97 1.92 1.88 1.85 1.79 1. 75 1.68 1.63 1.57 1.51 1.48 1.42 1.39 1.34 1.30 1.28 

6.90 4.82 3.98 3.51 3.20 2.99 2.82 2.69 2.59 2.51 2.43 2.36 2.26 2.19 2.06 1.98 1.89 1. 79 1.73 1.64 1.59 1.51 1.46 1.43 

3.92 3.07 2.68 2.44 2.29 2.17 2.08 2.01 1.95 1.90 1.86 1.83 1.77 1.72 1.65 1.60 1.55 1.49 1.45 1.39 1.36 1.31 1.27 1.25 

6.84 4.78 3.94 3.47 3.17 2.95 2.79 2.65 2.56 2.47 2.40 2.33 2.23 2.15 2.03 1.94 1.85 1.75 1.68 1.59 1.54 1.46 1.40 1.37 

3.91 3.06 2.67 2.43 2.27 2.16 2.07 2.00 1.94 1.89 1.85 1.82 1.76 1.71 1.64 1.59 1.54 1.47 1.44 1.37 1.34 1.29 1.25 1.22 

6.81 4.75 3.91 3.44 3.14 2.92 2. 76 2.62 2.53 2.44 2.37 2.30 2.20 2.12 2.00 1.91 1.83 1. 72 1.66 1.56 1.51 1.43 1.37 1.33 

3.89 3.04 2.65 2.41 2.26 2.14 2.05 1.98 1.92 1.87 1.83 1.80 1.74 1.69 1.62 1.57 1.52 1.45 1.42 1.35 1.32 1.26 1.22 1.19 

6. 76 4. 71 3.88 3.41 3.11 2.90 2. 73 2.60 2.50 2.41 2.34 2.28 2.17 2.09 1.97 1.88 1. 79 1.69 1.62 1.53 1.48 1.39 1.33 1.28 

3.86 3.02 2.62 2.39 2.23 2.12 2.03 1.96 1.90 1.85 1.81 1.78 1. 72 1.67 1.60 1.54 1.49 1.42 1.38 1.32 1.28 1.22 1.16 1.13 

6.70 4.66 3.83 3.36 3.06 2.85 2.69 2.55 2.46 2.37 2.29 2.23 2.12 2.04 1.92 1.84 1.74 1.64 1.57 1.47 1.42 1.32 1.24 1.19 

3.85 3.00 2.61 2.38 2.22 2.10 2.02 1.95 1.89 1.84 1.80 1. 76 1.70 1.65 1.58 1.53 1.47 1.41 1.36 1.30 1.26 1.19 1.13 1.08 

6.66 4.62 3.80 3.34 3.04 2.82 2.66 2.53 2.43 2.34 2.26 2.20 2.09 2.01 1.89 1.81 1. 71 1.61 1.54 1.44 1.38 1.28 1.19 1.11 

3.84 2.99 2.60 2.37 2.21 2.09 2.01 1.94 1.88 1.83 1.79 1. 75 1.69 1.64 1.57 1.52 1.46 1.40 1.35 1.28 1.24 1.17 1.11 1.00 

6.64 4.60 3. 78 3.32 3.02 2.80 2.64 2.51 2.41 2.32 2.24 2.18 2.07 1.99 1.87 1. 79 1.69 1.59 1.52 1.41 1.36 1.25 1.15 1.00 

Source: Reprinted by permission from Statistical Methods, 8th ed., by George W. Snedecor and William G. Cochran. Published by Blackwell Publishing, Ames, Iowa 50010. 
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appendix G 
The Chi-Square Distribution 

0.99 0.98 0.95 0.90 0.80 0.70 0.50 0.30 

0.000157 0.000628 0.00393 0.0158 0.0642 0.148 0.455 1.074 

0.211 0.446 0.713 1.386 2.408 

0.584 1.005 1.424 2.366 3.665 

1.064 1.649 2.195 3.357 4.878 

1.610 2.343 3.000 4.351 6.064 

2.204 3.070 3.828 5.348 7.231 

2.833 3.822 4.671 6.346 8.383 

3.490 4.594 5.527 7.344 9.524 

4.168 5.380 6.393 8.343 10.656 

4.865 6.179 7.267 9.342 11.781 

5.578 6.989 8.148 10.341 12.899 

6.304 7.807 9.034 11.340 14.011 

7.042 8.634 9.926 12.340 15.119 

7.790 9.467 10.821 13.339 16.222 

8.54 7 10.307 11.721 14.33 9 17.322 

9.312 11.152 12.624 15.338 18.418 

10.085 12.002 13.531 16.338 19.511 

10.865 12.857 14.440 17.338 20.601 

11.651 13.716 15.352 18.338 21.689 

0.20 0.10 0.05 0 .02 0.01 0.001 

1.642 2.706 3.841 5.412 6.635 10.827 
- -

3.219 4.605 5.991 7.824 9.210 13.815 

4.642 6.251 7.815 9.837 11.345 16.266 

5.989 7.779 9.488 11.668 13.277 18.467 

7.289 9.236 11.070 13.388 15.086 20.515 

8.558 10.645 12.592 15.033 16.812 22.457 

9.803 12.017 14.067 16.622 18.475 24.322 

11.030 13.362 15.507 18.168 20.090 26.125 

12.242 14.684 16.919 19.679 21.666 27.877 

13.442 15.987 18.307 21.161 23.209 29.588 

14.631 17.275 19.675 22.618 24.725 31.264 

15.812 18.549 21.026 24.054 26.217 32.909 

16.985 19.812 22.362 25.472 27.688 34.528 

18.151 21.064 23.685 26.873 29.141 36.123 

19.311 22.307 24.996 28.259 30.578 37.697 

20.465 23.542 26.296 29.633 32.000 39.252 

21.615 24.769 27.587 30.995 33.409 40.790 

22.760 25.989 28.869 32.346 34.805 42.312 

23.900 27.204 30.144 33.687 36.191 43.820 

0.0201 

0.115 

0.297 

0.554 

0.872 

1.239 

1.646 

2.088 

2.558 

3.053 

3.571 

4.107 

4.660 

5.229 

5.812 

6.408 

7.015 

7.633 

8.260 

0.0404 

0.185 

0.429 

0.752 

1.134 

1.564 

2.032 

2.532 

3.059 

3.609 

4.178 

4.765 

5.368 

5.985 

6.614 

7.255 

7.906 

8.567 

9.237 

0.103 

0.352 

0.711 

1.145 

1.635 

2.167 

2.733 

3.325 

3.940 

4.575 

5.226 

5.892 

6.571 

7.261 

7.962 

8.672 

9.390 

10.117 

10.851 12.443 14.578 16.266 19.337 22.775 25.038 28.412 31.410 35.020 37.566 45.315 

www.ztcprep.com



~ 
::;· 
0 ;. Q 
-'0 
(;!'< < ::1. 
;·~ 
,.; -::r!:S ., -
"' 'C 
0. "' (") () 3 g 0 
"' (10 "'0 0.~ '< 
:;. "' ::::!. e: ~ (Q 

~ §. ~ 
~~ 0 '0 . ...... 
'0 :> co 
.... -"' -"' () ~ C' CD 
0.(10 :I 
8 1! (Q 
::> :;.l Ill 
0 "' (Q ;a ~ (D 

0. ~ r-
8 g_ CD 
"' . Ill 
::> :s: ... 
g ~ ::l 

'< -· 9 ::> :I 
~ 0 c.c <> ... • 
::1. cr' .... ., "' ..... - -~ 8 -
"'"" :::0 ~ cs· -· <> 0. (Q 
0. -- "' -:;. 0 -
"' ., Ill 
0 g :::0 
< <> CD 
~ p. tn 
., o CD 
t= "'"' .., 
"':""' 0. < 
~.g CD 
::s ~ c.. s· ~ . 

(10 0 s: 
~ p. Ill 

'"8 s· -< 
;:!. ,.; :I 
g ::r 0 
0 0 -
~ 0 CT 

~ :. ~ 
(10 ::> 0 
Jg '0 "'0 
<> ~ -· • CD 

i ~ ..c.. 
e. ~ tn 
::> 0 (') 

(10 <> Ill a CS" j 
tn 0 :l 
~ § CD 
~ ~- ~c.. 
:;. ::1. 0 
"' ~ ... 
;:!. o; c.. 

(10 • r::: 
5;oo "'C 
- 0 0 9 :: 
~ o n 
9 

:;. Ill 
o =;· c;-
< 0. c.. 
0 "'0 "" 

~ ~ -· 
0.'< :I 
~: 0 :E g g J 
e. 0 0 
0 ::> -o ,.. CD 
::> 9 0 
g~ ... 
<!"""' C"' -· 
~ 0 :l 
~ ~ "'0 
'< :g Ill ... 
f;t. (;! -3 "' . 
"' "' ::;; g_ :E 
VJ ::p (') 
c:: 0 z 
g"9 
,8 :;. c 
c:: "' 1\) go N 
- t:D c 
::1. 8 c 

(10 ;o;' I ::r ., 1\) 
"' ::> c 
(;! !;!: 1\) 

"' 0 "' .... g· ~ 
C5" :::r 
~~ 
~ ~ ..r;, ~ 

~.Y 
"' -· ,... 

VI 
VI 
N 

)> 
~ 
~ 
m 
z 
c ->< 

" 

df 0.99 0.98 0.95 0.90 0.80 0.70 0.50 0.30 0.20 0.10 0.05 0.02 0.01 0.001 

21 8.897 9.915 11.591 13.240 15.445 17.182 20.337 23.858 26.171 29.615 32.671 36.343 38.932 46.797 
- - - -

22 9.542 10.600 12.338 14.041 16.314 18.101 21.337 24.939 27.301 30.813 33.924 37.659 40.289 48.268 

23 10.196 11.293 13.091 14.848 17.187 19.021 22.337 26.018 28.429 32.007 35.172 38.968 41.638 49.728 
- -

24 10.856 11.992 13.848 15.659 18.062 19.943 23.337 27.096 29.553 33.196 36.415 40.270 42.980 51.179 

25 11.524 12.697 14.611 16.473 18.940 20.867 24.337 28.172 30.675 34.382 37.652 41.566 44.314 52.620 

26 12.198 13.409 15.379 17.292 19.820 21.792 25.336 29.246 31.795 35.563 38.885 42.856 45.642 54.052 
- - -

27 12.879 14.125 16.151 18.114 20.703 22.719 26.336 30.319 32.912 36.741 40.113 44.140 46.963 55.476 

28 13.565 14.847 16.928 18.939 21.588 23.647 27.336 31.391 34.027 37.916 41.337 45.419 43.278 56.893 

29 14.256 15.574 17.708 19.768 22.475 24.577 28.336 32.461 35.139 39.087 42.557 46.693 49.588 58.302 
- - -

30 14.953 16.306 18.493 20.599 23.364 25.508 29.336 33.530 36.250 40.256 43.773 47.962 50.892 59.703 

Source: From Statistical Tables for Biological, Agricultural, and Medical Research, edited by R. A. Fisher and F. Yates. Pearson Education Limited. Copyright© 1938 by Oliver and Boyd. Reproduced 
with permission of the publisher. 
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glossary 

A 
ABAB design A single-subject experimental design in which base
line measurements of the target behavior are made (A) followed by 
a treatment (B) and then a second baseline measurement (A) and 
a second treatment (B). 

accessible population The population of subjects accessible to 
the researcher for drawing a sample. 

achievement test A measure of the extent to which a person has 
acquired certain information or skills, often as a result of specific 
instruction. 

action plan The step taken after analysis of data in action research in 
which the researcher determines a course of action that incorporates 
potential solutions to the problem that was the focus of the research. 

action research A form of research conducted by practitioners to 
study a particular context and use findings to change practice. Also 
called practitioner research, teacher inquiry, or teacher research. 

active deception A type of deception in which subjects are not 
given sufficient information about the study's purpose. 

active independent variable An independent variable created 
through active manipulation in the course of an experiment. Active 
independent variables are characteristic of experimental research. 

advanced memo A process of refining conceptual categories. 

advocacy perspective A way of presenting research that pro
motes the values of the participants. 

aggregate databases Large databases that combine single-topic 
databases. 

agreement coefficient The percentage of persons for whom the 
same decision (mastery or nonmastery) is made on two adminis
trations of a criterion-referenced test. Used as an index of reliability 
for criterion-referenced tests. 

alternate-forms technique See equivalent-forms technique. 

alternate hypothesis A hypothesis that states the opposite of the 
research hypothesis. 

analysis of covariance (ANCOVA} A statistical technique that 
provides partial statistical control for one or more variables, 
removing their influence from the comparison of groups on the 
dependent variable. 

analysis of variance (ANOVA} An inferential statistical test used 
for experimental designs with more than one independent variable 
or more than two levels of an independent variable. 

anonymity The practice of not associating individuals' names 
with the information or measurements obtained from those 
individuals. 

applied research Research that aims to solve an immediate prac
tical problem. 

aptitude test A test that measures general abilities or characteris
tics believed to indicate a person's ability to learn a future task or 
to achieve in a particular area. 

arts-based research The use of various art forms to collect data 
and/or present findings from research. 

assessing relationships The process of determining the relation
ship among variables in a group of subjects. 

attitude scale A measure of the degree of favorableness or unfa
vorableness a subject has toward a group, institution, construct, or 
object. 

attribute independent variable An independent variable on 
which subjects differ before a study begins. They cannot be manip
ulated in a study. Attribute independent variables are characteristic 
of ex post facto research. 

audit trail A qualitative researcher's documentation of how a 
study was conducted, including what was done, when, and why. It 
allows an independent auditor to examine the study from begin
ning to end and judge the trustworthiness of the outcome. 

authentic student work The work done by students themselves 
as a primary source of material in action research. 

axial coding The process of making connections between and 
across categories in qualitative data analysis. 

B 
basic interpretative study A form of qualitative research that 
provides a descriptive account targeted to understanding a phe
nomenon using data that may be collected in a variety of ways. 

basic qualitative research See basic interpretative study. 

basic research Research that aims to obtain empirical data that 
can be used to formulate, expand, or evaluate a theory rather than 
to solve a practical problem. 

Belmont Report A report that identified three essential ethical prin
ciples that must be followed in all research with human subjects. 

between-subjects design An experimental design that uses 
different groups of subjects for the different treatment conditions 
being compared. 

biased sample A sample in which certain elements in the parent 
population are systematically under- or overrepresented. 

bipolar adjective scale A scale that measures attitudes toward ob
jects or groups by presenting respondent with a list of adjectives hav
ing bipolar or opposite meanings. Respondents choose between the 
two opposite adjectives to indicate their attitude toward the object. 

Boolean logic Named after the 19th-century mathematician 
George Boole, a search allowing the inclusion or exclusion of doc
uments through the use of Boolean operators AND, NOT, and OR. 
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bounded system The unit in a case study defined within specific 
boundaries or within a specific context. 

boxplot A plot that indicates the center and spread of data such 
as the first, second (i.e., median), and third quartiles; the spread of 
data from the 5th to the 95th percentiles; the inter-quartile range; 
and potential outliers. 

bracketing A qualitative technique where the researcher inten
tionally sets aside his or her own experiences or suspends his or 
her own beliefs. 

brainstorming A process to stimulate creative thinking by engag
ing in unrestrained group discussion. 

bricolage A puzzle that connects the parts to the whole. 

bricoleur A maker of quilts. 

c 
canonical correlation A statistical procedure for determining the 
relationship between several independent variables and more than 
one dependent variable. 

case study A qualitative examination of a single individual, 
group, event, or institution. 

categorical exemptions Specific exemptions from the current 
regulations covering projects funded by grants from the Depart
ment of Health and Human Services. 

categorical variables Variables that differ in kind, not in degree 
or amount. 

category A family or group of coded segments gathered together 
and given a name representative of the grouping. 

category scale A rating scale consisting of a number of categories 
arranged in an ordered series. 

causal relationship The relationship between cause and effect. 

causation A relationship in which changes in one variable pro
duce changes in another. 

cause-and-effect relationship An indication that one vari
able causes the observed effect on the other variable in 
an experiment. 

ceiling effect An effect that occurs when the performance range 
on a measure is so restricted on the upper end that subjects cannot 
perform to their maximum ability. 

census A survey that includes the entire population of interest. 

census of intangibles A type of survey in scope that deals with 
constructs that are not directly observable but must be inferred 
from indirect measures. 

census of tangibles A type of survey that deals with constructs 
that are directly observable, concrete, and irrefutable. 

central question The initial, broad statement of the general pur
pose of a qualitative research study. It becomes more specific as the 
study proceeds. See foreshadowed problems. 

chain sampling See snowball sampling. 

checklist A type of personality measuring instrument that 
presents a number of possible responses; the respondents are 
asked to check those that apply to themselves. 

chi-square test A test that examines if data fit an a priori hypoth
esis about proportions (goodness-of-fit test) or a test for two-way, 
or larger, tables to determine variables that are associated (test of 
independence). 
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chi-square test of independence An inferential statistic that 
compares the frequencies of nominal measures actually observed 
in a study with frequencies expected under a null hypothesis. 

classroom action research Teachers carrying out research in 
their classrooms with the object of improving classroom practice 
or improving practices in the school. 

closed-ended question A question followed by a fixed set of 
alternative responses from which the respondent chooses. 

cluster sampling A probability sampling technique that ran
domly selects and uses whole naturally occurring groups such 
as intact classrooms or entire voting precincts as the samples 
(dusters). 

code-recode strategy An intrarater system for assessing depend
ability, in which the data are coded, then left for a while, and then 
receded by the researcher or a peer. 

coding A system used in quantitative observational research 
to facilitate the categorizing and counting of specific behaviors 
as they occur. In qualitative research, the process of attaching a 
word or short phrase to a unit of analysis to symbolically assign 

. 
meamng. 

coefficient alpha See Cronbach's alpha. 

coefficient of correlation See correlation coefficient. 

coefficient of determination The square of the correlation co
efficient. It indicates the percentage of variance in one variable in 
common with another variable. 

coefficient of equivalence A measure reflecting variations in 
performance from one specific set of items to another. 

coefficient of multiple correlation A coefficient indicating the 
relationship between the predictor variables in combination and 
the criterion. 

coefficient of stability See test-retest reliability coefficient. 

coefficient of stability and equivalence A coefficient reflecting 
variations in performance from one time to another and from one 
form of the test to another. 

Cohen's d An effect size that measures the standardized mean 
difference between two means and is often used with t-tests, 
ANOVA, and meta-analysis. 

cohort study A longitudinal survey study in which a specific 
population is studied by taking different random samples from the 
population at various points in time. 

collaborative action research Multiple researchers sharing 
expertise and fostering dialogue among stakeholders. 

collaborative case study A study in which the researcher and 
participant( s) are involved in examining the case or a study in 
which multiple researchers are involved and work together to . 
examme a case. 

collaborative partner A qualitative term, most often used in 
action or feminist research, that refers to the partnership between 
the researcher and the participant in the research process. 

collective case study A study using several cases selected to 
further understand and investigate a phenomenon. 

common cause A variable that influences both the independent 
variable and the dependent variable. 

comparative rating scale A scale on which raters make judg
ments on subjects with reference to the position of other subjects 
on the same scale. 
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comparison group The group in a study that receives no treat
ment or a treatment different from the treatment received by the 
experimental group. 

compensatory demoralization A threat to internal validity 
when subjects believe they are receiving less desirable treatment or 
are being neglected. 

compensatory rivalry A tendency of the control group subjects 
who know they are in an experiment to exert extra effort and hence 
perform above their typical or expected average. 

complementarity A process of seeking elaboration, illustration, 
enhancement, or clarification of findings from one method to 
another in mixed methods research. 

complete observer A researcher who is hidden from the group 
under study or who observes public behavior in a public setting. 

complete participant A member of a group under study who 
gathers data on the natural activity of the group without informing 
the other group members that they are under study. Also called a 
covert participant. 

completion {fill-in) items Questions to which respondents must 
supply their own answers in their own words. 

composite description A description conveying the overall 
essence of a phenomenon. Also called invariant structure. 

comprehensive sampling A form of qualitative sampling in 
which every unit of interest is included. 

concept mapping A technique of plotting the elements diagram
matically to visualize what components of the situation relate to 
the problem under investigation. 

concern for context and meaning The assumption that human 
behavior is context bound-that human experience takes its 
meaning from, and therefore is inseparable from, social, historical, 
political, and cultural influences. 

concurrent designs A mixed method approach that calls for 
both quantitative and qualitative data to be collected separately 
but at approximately the same time. 

concurrent triangulation A process of collecting qualitative and 
quantitative data separately but at the same time with the findings 
converging in the conclusions. 

concurrent validity evidence The relationship between scores 
on a measure and criterion scores obtained at the same time. 

confidence band The range of scores that will, with a given prob
ability, include the individual's true score. 

confidentiality The practice of keeping the information obtained 
from an individual in a study secret and private. 

confirmability A term used in qualitative research, equivalent 
to validity in quantitative research, related to the degree to which 
findings in a study can be corroborated by others investigating the 
same situation. 

confirmatory factor analysis An advanced factor analysis that 
allows for formal tests of hypotheses about the number and nature 
of factors and a comparison of different models or factor solu
tions. 

confounding The mixing of variables extraneous to the research 
problem with the independent variable( s) in such a way that their 
effects cannot be separated. 

consensus An agreement among others who are competent. 

constant A characteristic that takes on the same value for all 
individuals in a study. 

constant comparative method of analysis A method of an
alyzing qualitative data that combines inductive category coding 
and simultaneous comparison of such units of meaning. Similar 
units of meaning are grouped together. 

constitutive definition A definition in which a word is defined 
by using other words. 

construct Abstractions that cannot be observed directly but only 
by their effects, such as creativity, anxiety, or intelligence. 

construct-irrelevant variance The extent to which test scores are 
affected by variables that are extraneous to the construct. 

construct-related evidence of validity Logical and empirical 
evidence that supports the claim that a test measures the psycho
logical construct it is designed to measure and not something else. 

construct underrepresentation A term that is applied to assess
ment that is too narrow and fails to include important dimensions 
of the construct. It threatens the score validity of the assessment. 

construct validity of experiment The extent to which an ab
stract construct is accurately represented by the measurement, the 
treatment, and the selection of subjects used in an experiment. 

content analysis A research method applied to written or visual 
materials to analyze characteristics of the material. 

content-related validity evidence Evidence based on the degree 
to which the items of a test representatively sample an intended 
content domain. Determined mainly by logical analysis. 

context stripping Isolating human behavior from its context. 

contingency question A survey question whose answer depends 
on the answer to a previous question. 

continuous variable A variable whose measure can take an 
infinite number of points within a range. 

contrived observation An observation that takes place when the 
circumstances have been arranged so that the desired behaviors are 
elicited. Also called situational test. 

control group The group in a study that does not receive the ex
perimental treatment; it is compared with the experimental group 
to determine the effects of the treatment. 

control group time-series design A quasi-experimental design 
that involves repeated measurement of the dependent variable, 
the treatment, and additional testing to determine the effect 
of the treatment. A control group is tested but does not receive 
treatment. 

control of variables The process of eliminating the influence of 
extraneous variables that could be mistaken for the effect of the 
independent variable. 

convenience sampling Choosing a sample based on availability, 
time, location, or ease of access. 

convergent evidence of validity Evidence for construct test 
validity based on the relationship to other measures intended to 
assess a similar construct. It shows that the intended construct is 
being measured. 

conversion designs A mixed method approach where at least 
one data set collected in one form (quantitative or qualitative) is 
converted to the other form prior to analysis. 

correlation A technique for determining the covariation between 
sets of scores; paired scores may vary directly (increase or decrease 
together) or vary inversely (as one increases, the other decreases). 

correlation coefficient A statistic that shows the degree of rela
tionship between two variables. Also called coefficient of correlation. 
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correlation matrix A matrix indicating the correlation coeffi
cients that exist between multiple variables in terms of magnitude 
and directionality. 

correlation ratio A numerical index of the association between 
two variables when the relationship is curvilinear. 

correlational research Research that attempts to determine the extent 
and the direction of the relationship between two or more variables. 

counterbalanced design An experimental design in which the 
effects of order are controlled by having all groups receive all treat
ments but in a different order. 

covariate The variable used in ANCOVA to adjust scores. 

cover letter An introductory letter to respondents, mailed in 
advance or with a questionnaire, explaining the details about and 
the purpose of the study. 

covert participant See complete participant. 

credibility The accuracy or truthfulness of the findings in qualita
tive research; similar in concept to internal validity in quantitative 
research. 

criterion-referenced test An instrument that measures an indi
vidual's level of mastery of a predefined content or skill domain. 

criterion-related validity evidence The degree to which scores 
on an instrument are related to other indicators of the same thing 
(the criterion). If the criterion scores are collected at the same point 
in time, the correlation is evidence of concurrent validity. If the cri
terion scores are collected at a later time, the resulting correlation 
between scores and criterion is evidence of predictive validity. 

criterion sampling A form of sampling in which the researcher 
sets a criterion and includes all cases that meet the criterion. 

critical action research Research focusing on evaluating social 
issues and using the results for social change. 

critical case sampling Selecting a single unit that provides a 
crucial test of a theory or a program. 

critical ethnography A form of qualitative research in which the 
researcher is acting as an advocate for the group being studied. 

critical research A form of research that challenges the status 
quo. 

critical values The value of a statistic for different degrees of 
freedom that is required for statistical significance at a certain level 
of probability. The obtained statistic is compared with the critical 
value. 

Cronbach's alpha A procedure that estimates the internal score 
reliability pertaining to the interrelatedness of a set of items. A 
measure of homogeneity or internal consistency of a test's items. 
It can be used when items are scored dichotomously (right or 
wrong) or when items are scored on a range of points, as in an 
essay test. Also called coefficient alpha. 

cross-case comparison A strategy used in qualitative research 
to enhance transferability by investigating more than one case to 
determine whether findings are similar. 

cross-sectional survey A survey is which different groups of 
subjects are surveyed at the same time. 

crosstabulation A table showing how frequently various combi
nations of two or more categorical variables occur from which one 
can "see" the relationship (if any) between the variables. 

cultural portraits Incorporating the views of both participants 
and researchers in an ethnographic study. 
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curvilinear relationship A correlational relationship where a 
scatterplot of the paired scores is better described by a curve than 
by a straight line. 

D 
data analysis The procedures used to move raw qualitative data 
that have been collected into an explanation and interpretation to 
understand the phenomenon under investigation. 

data analysis spiral The repeated use of organizing and familiar
izing, coding and reducing, and interpreting and representing data 
during qualitative analysis. 

data comparison The comparison of data from the qualitative 
and quantitative sources in mixed methods research. 

data consolidation The combination of both sets of data to 
create a new set of data or variables. 

data correlation The comparison of the data from different anal
yses ( quantitizing and qualitizing from the originals). 

data display The use of tables and graphs to display quantita
tive data and other forms, such as matrices, rubrics, and lists, to 
describe the qualitative data in mixed methods research. 

data integration The integration of data into a coherent whole 
from qualitative and quantitative sets of data. 

data interpretation A focus on the implications or meanings that 
emerge from the data analysis in mixed methods research. 

data pyramid A visual representation of the qualitative data 
analysis process moving from many codes to fewer categories to 
even fewer themes. 

data reduction The analysis of the qualitative data via theme anal
ysis or thematic coding while also analyzing the quantitative data via 
descriptive statistics, factor analysis, or other quantitative methods. 

data saturation In qualitative research, the point at which no new 
information is forthcoming from additional participants or settings. 

data transformation A process where nonnumeric data are 
changed into numeric form. 

data triangulation An investigation of whether the data collected 
with one procedure or instrument confirm data collected using a 
different procedure or instrument. 

deception See active deception, passive deception. 

deductive reasoning A thinking process in which one proceeds 
from general to specific knowledge through logical argument. 

degrees of freedom (df) The number of observations free to 
vary around a constant parameter. Each inferential statistic has a 
defined procedure for calculating its degrees of freedom, which 
are used to determine the appropriate critical values in statistical 
tables for determining the probabilities of observed statistics. 

dependability The consistency or stability of the results in quali
tative research; the extent to which the same general results would 
occur with different sets of people or in different settings and time 
periods. Somewhat equivalent to reliability in quantitative research. 

dependent variable A variable that is a consequence of or depen
dent on an antecedent (independent) variable. 

description Observing and writing down the who, what, when, 
where, how, and why of a situation. 

descriptive accounts Written and detailed documentation of an 
observation or interview. 
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descriptive adequacy The qualitative researcher's responsibility to 
provide accurate, detailed, and complete descriptions of the context and 
participants in a study so that the reader can determine transferability. 

descriptive statistics Techniques for organizing, summarizing, 
and describing observations. 

descriptors Key words used in computer searching of databases. 
Usually part of a controlled vocabulary, accessible by using a the
saurus specific to that database. 

design quality The standards used to evaluate the methodologi
cal rigor of a mixed methods study. 

development A process in mixed methods research of using the 
results from one approach to develop or inform the other approach. 

deviant sampling See extreme sampling. 

deviation scores Scores showing the difference between a raw 
score and the mean of the distribution. 

diagramming A visual depiction of how theoretical concepts are con
nected in constant comparative method of analyzing qualitative data. 

dichotomous variable A categorical variable that has only two classes. 

diffusion A threat to internal validity occurring when participants 
in an experimental group communicate information about the 
treatment to subjects in the control group in such a way as to influ
ence the latter's behavior on the dependent variable. 

directional hypothesis A hypothesis that specifies the direction 
of the expected findings-that is, whether a "greater than" or "less 
than" result is expected. 

directional test (one-tailed test) A statistical test of a hypothesis 
that only states that the population parameter is greater than or less 
than the value of the parameter specified in the null hypothesis. 

directly administered questionnaire A questionnaire adminis
tered to a group of people assembled at a specified place and time 
for that purpose. 

direct observation Observation of subjects to record the frequency 
and duration of behaviors falling within predetermined categories. 

discourse analysis See semiotics. 

discrepant case sampling The selection of something to study 
that is different from the norm or what would usually be expected. 

discrepant data analysis See negative case analysis. 

discriminant analysis A correlational procedure using a number of 
predictor variables to classify subjects into two or more distinct groups. 

discriminant evidence of validity Evidence for construct test 
validity based on the relationship between the test scores and mea
sures of purportedly different constructs. It shows that the wrong 
construct is not being measured. 

divergent evidence A type of evidence for construct-related va
lidity indicating that an incorrect construct is not being measured. 

document analysis Coding content from documents into cate
gories and themes to give meaning to text. 

documentary analysis The systematic examination of docu
ments to investigate specific topics or themes. 

double-barreled question A survey question that actually asks 
two questions in one. 

double-blind experiment An experiment in which neither the 
observers nor the subjects know which is the experimental group 
and which is the control group. 

dummy variable A categorical variable that has been recoded as a 
binary variable for entry into a multiple regression. 

E 
effect size A numerical index that indicates the magnitude of a 
statistically significant effect or of a relationship. In a relationship 
study, it refers to the strength of the relationship. 

efficiency The ability to collect data in a cost- and time-effective 
manner. 

electronic mail survey A survey that is emailed to potential 
respondents. 

elicited text Information obtained by the researcher. 

elite interviewing Interviewing individuals selected based on 
their expertise. 

embedded analysis Selection of particular aspects of a case study 
to examine rather than looking at the whole. 

embedded design Using one form of data to support another 
within a single study. Also called nested design. 

emergent design A design typical of qualitative research in which 
an initial problem or sampling strategy is changed or refined as 
data are collected and analyzed. 

ernie perspective The perspective of individuals who are part of 
a case study. 

enquiring Gathering data by questioning participants. 

epoche See bracketing. 

equivalent-forms technique Reliability assessment procedure 
correlating the scores of the same subjects on two tests that are as 
similar as possible in content, difficulty, length, format, and so on. 
Also called alternate-forms technique or parallel-forms technique. 

ERIC database Education Resources Information Clearinghouse. 

error bar A graph that indicates the amount of error present in 
various measures under study. 

error of central tendency A tendency for a rater to avoid extreme 
scale positions, rating all individuals near the middle of the scale. 

error of severity A tendency to rate all subjects too low. 

error term The average value expected through chance alone. 

essence A relational term referring to the intentionalities of our 
world. 

112 Eta-square, which is an estimate of effect size used in anal
ysis of variance that indicates the percentage of variation in the 
dependent variable accounted for by variation in the independent 
variable. 

ethical considerations A careful reflection on how a human 
being might be affected by the research. 

ethnographic interviewing A form of interviewing grounded in 
anthropology that attempts to elicit information about the partici
pants' culture and worldview. 

ethnography A form of qualitative research that aims for a ho
listic picture of a cultural group; it uses in-depth interviewing and 
prolonged participant observation. 

etic perspective The interpretations made by the researcher. 

evidence based on response processes A way to obtain evi
dence about how well a test measures the construct of interest. 

evidence based on test content Involves the test's content and 
its relationship to the construct it is intended to measure. 

examining Gathering data by examining materials already exist
ing or collected in the setting. 
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expansion A process of expanding the breadth and range of the in
quiry by using different methods for different components of the study. 

expected frequencies Theoretical frequencies that would be 
observed in a chi-square analysis when the null hypothesis is true. 

experiencing Gathering data through the researcher's own expe
nence. 

experiment An investigation in which the researcher manipu
lates one or more independent variables to observe the effect on a 
dependent variable. 

experimental design A plan for an experiment that specifies 
what independent variables will be applied, the number of levels 
of each, how subjects are assigned to groups, and the dependent 
variable. 

experimental group The group in a research study that receives 
the experimental treatment. 

experimental mortality (attrition) A threat to internal validity 
occurring when there is a differential loss of participants from the 
comparison groups in an experiment. 

experimental research Research in which the investigator ma
nipulates one or more independent variables (the treatment) and 
observes the effect on one or more dependent variables. 

experimenter effect A threat to internal validity referring to un
intentional effects that the researcher may have on the study. 

explanation A strategy for trying to determine a specific problem 
for investigation by hypothesizing about factors affecting a situation. 

explanatory sequential design A mixed methods research 
design in which quantitative data are collected first and qualitative 
data collected in a later phase to examine findings in more depth. 

exploratory factor analysis A factor analysis in which no formal 
hypotheses are tested about the nature of the factors that might be 
found. 

exploratory sequential design A mixed methods research 
design in which qualitative data are collected first in an area about 
which not much is known and then quantitative data collected in 
the second phase. 

ex post facto research A type of research that attempts to 
determine the causes for, or the consequences of, differences that 
already exist in groups of individuals. 

extant text Information that the researcher did not shape. 

extended fieldwork An investigation carried out over a prolonged 
period of time in the field. 

extended observation Long-term observation carried out during 
an ethnographic study by a researcher immersed in the lives of the 
group being studied. 

extension questions Questions asking for more detail about a 
topic. 

external criticism Evaluation of the authenticity of a document 
or other concrete evidence in historical research. 

external validity The extent to which the findings of a particular 
study can be generalized to other subjects, other settings, andfor 
other operational definitions of the variables. 

extraneous variable An uncontrolled variable that may affect the 
dependent variable of a study; its effect may be mistakenly attrib
uted to the independent variable of the study. 

extreme sampling Selecting an atypical or unusual unit for qual
itative study. Also called deviant sampling or unique case sampling. 
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F 
face validity The extent to which examinees believe the instrument 
is measuring what it is supposed to measure. 

factor analysis A statistical procedure for analyzing the inter
correlations among numerous measures that reduces the set to a 
smaller number of underlying factors. 

factorial design An experimental design that investigates two 
or more independent variables at the same time in order to study 
their effects singly or in interaction with each other. 

factor loading In factor analysis, the correlation between a vari
able and a factor. The higher the loading, the more the variable is 
seen as contributing to a particular factor. 

falsifiability A term applied to a theory or hypothesis that is capa
ble of being proven wrong. 

familiarization The process of becoming familiar with the data 
obtained in a qualitative study through spending time reviewing 
the data. 

feminist research See critical research. 

field notes The researcher's reflections and the written records of 
observations and conversations made during a qualitative research 
project. 

field test A process of testing a research instrument with a small 
number of persons in order to identify ambiguities or other prob
lems before the final form is prepared. 

floor effect An effect that occurs when the performance range of a 
measure is so restricted at the lower end that subjects cannot show 
their ability to perform. The floor effect occurs when the task is too 
difficult for the subjects. 

focused coding Sorting codes to facilitate synthesizing and inte
grating theoretical ideas. 

focused interview A qualitative research data-gathering tech
nique employing open and flexible questions that respondents are 
free to answer in their own words. 

focus group A group of people who are interviewed together to 
gather information about their perspectives, perceptions, opinions, 
beliefs, or attitudes. 

focus group interviewing A data-gathering tool in which a 
researcher interviews a small group of people to obtain different 
perspectives on a particular issue. 

focus of inquiry In qualitative research, the initial topic (prob
lem) that a researcher pursues. It may be presented in the form of 
a question or a statement. 

follow-up A procedure used with nonrespondents when conduct
ing mailed or electronic surveys. 

foreshadowed problems Problems that emerge from the general 
area of a particular concern or topic. 

F ratio A ratio used with an AN OVA that is comprised of the be
tween-groups mean square/the within-groups mean square. 

frequency distribution A tabular representation of the scores 
obtained by a group of individuals. 

frequency polygon A graphic representation of data, preferred 
when data are of a continuous nature. 

Ftest A statistical procedure used with ANOVA for testing 
hypotheses about differences among two or more means, and for 
other purposes. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the cBook andlorcChaptcr(s). 
Editorial review has deemed that any suppressed content docs not materially affect the overall learning experience. Ccngagc Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



fully mixed design A design involving mixing of the qualitative and 
quantitative approaches in an interactive way throughout the study. 

fused data analysis The use of qualitative and quantitative 
software for analysis of the same data in distinct but mutually 
dependent ways. 

G 
generic questions Asking samples about broader population. 
More typically used in qualitative research. 

generosity error A tendency for a rater to give every subject the 
benefit of the doubt and, when uncertain, to give high ratings. 

grand-tour questions Global questions allowing participants to 
describe something in their own terms. 

graphic scale A scale in which respondents place a check on the 
appropriate point on a horizontal line that runs from one extreme 
to the other of the behavior in question. 

grounded theory Theory derived inductively from the data col
lected rather than from a priori ideas or theories. 

H 
halo effect The tendency for a rater's general impression of a sub
ject to influence the rating given for specific aspects or behaviors of 
the subject. 

Hawthorne effect An effect on the dependent variable resulting 
from the treatment group's knowledge that the members are par
ticipating in an experiment. 

histogram A graph in which the frequency distribution of scores 
is represented by vertical bars, preferred when data are discrete. 

historical research A systematic attempt to establish facts and 
arrive at conclusions about the past. 

history effects The acknowledgment in qualitative studies 
that past events may produce a unique situation that impacts 
the researcher's ability to extend findings to other settings or 
people. 

holistic analysis Examination of the entire case, the whole, rather 
than individual parts. 

homogeneity measures Used to assess the inter-item consis
tency of the items on a test. 

homogeneous group A set of subjects who are the same or simi
lar on a relevant variable. 

homogeneous sampling Selecting subsets of units for qualita
tive study because they are similar in the phenomenon of interest. 

homogeneous selection Employing subjects for an experiment 
who are as alike as possible in regard to relevant characteristics, to 
reduce the influence of extraneous variables. 

horizontalization Identifying significant statements or quotes in 
phenomenological research. 

human as instrument The investigator as the means of data 
gathering in qualitative inquiry. 

hypothesis A tentative proposition suggested as a solution to a 
problem; a statement of the researcher's expectations about the 
relationship among the variables of a study. 

hypothesis testing Collection of observations to determine 
whether these observations confirm or fail to confirm a hypothe
sized relationship. 

I 
imperfect induction The process of inferring from observations 
made on a sample of a group to what is characteristic of the whole 
group. 

implementation threat A threat to the internal validity of a 
study resulting from possible variations in implementing the 
treatment. 

independent variable A variable that is antecedent to the depen
dent variable. 

indexing and abstracting periodicals Compilation of profes
sional journals by discipline or other topic area with searching via 
key terms. 

indigenous research The study of a unique culture or a unique 
local phenomenon. 

inductive coding An initial stage of coding individual data pieces 
with simultaneous comparison of units of meaning. 

inductive data analysis Proceeding from data to theory or 
interpretation. 

inductive hypothesis A hypothesis derived through generaliza
tion from observation. 

inductive reasoning Reaching a conclusion by generalizing from 
examples to the whole class or category. 

inferential statistics Procedures that permit one to make ten
tative generalizations from sample data to the population from 
which the sample was drawn. 

informants The term used in ethnographic studies in preference 
to participants. 

informational adequacy A way of ensuring that the 
researcher will understand the setting thoroughly, precisely, 
and adequately. 

informed consent The right of a subject in a research study to 
know the nature and purpose of the study and to give or withhold 
consent to participate. 

initial coding Sorting data by attaching labels to segments. The 
first step in coding. 

initial memo Preliminary analytic notes. 

initiation A process of discovering paradoxes or contradictions 
that might lead to reframing a theory. 

institutional review board (IRB) A committee that determines 
whether proposed research meets federal and other legal and 
ethical standards. 

instrumental case study A case selected because it can help 
provide insight into some other issue under investigation. 

instrumentalist questions Questions formulated in terms of 
observable, measurable data. 

instrumentation A threat to internal validity due to a change in 
the instruments used during an experimental study. 

intangibles Constructs that are not directly observable but, 
rather, must be inferred from indirect measures. 

intelligence test A measure of general verbal and numerical skills 
useful for predicting school success. Often referred to as scholastic 
aptitude test. 

intensity sampling Selecting units for qualitative study because 
they exhibit different levels of a phenomenon of interest. 

interaction analysis The study of the interface (gestures, nonver
bal exchanges, use of space) between and among people. 
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interaction effect The effect of different combinations of two 
independent variables on a dependent variable. 

interdisciplinary triangulation The use of other disciplines to infer 
processes and understandings of the findings of a qualitative study. 

internal-consistency measures Procedures to determine 
whether all the items in a test are measuring the same thing. 

internal criticism Evaluation of the truthfulness of a document in 
historical research. 

internal structure A reliability procedure indicating that the 
items making up a test measure the same thing and that the scores 
derived from a test have internal consistency. 

internal validity The extent to which observed differences on 
the dependent variable in an experiment are the result of the 
independent variable, not of some uncontrolled extraneous 
variable( s). 

interobserver reliability See interrater reliability. 

interpretation A process of reflecting on and bringing out mean
ing, telling the story, and providing an explanation of the data. 

interpreting a retained null hypothesis The process of inter
preting research data when statistical analysis indicates that the 
null hypothesis should fail to be rejected. 

interpreting expected results The process of interpreting data 
when the hypothesis appears to be supported. Certain cautions 
should be applied. 

interpretive adequacy The degree to which the participants' 
viewpoints, thoughts, feelings, intentions, and experiences are 
accurately understood and portrayed. 

interpretive rigor The extent to which interpretations made from 
the research are consistent with findings and theory. 

interrater agreement The degree to which the ratings of two 
independent raters agree. 

interrater reliability The extent to which two or more observers 
produce similar quantitative results when observing the same 
individual during the same time period. Also called interobserver 
reliability. 

interval scale A scale of measurement that orders objects or 
events and has points equidistant from one another. 

interview Oral questioning of a subject. 

interviewer bias A bias that occurs in interviews when the inter
viewer's own feelings or attitudes influence the way questions are 
asked or interpreted. 

intra rater agreement The degree to which the ratings made by a 
single rater agree with each other. 

intrinsic case study A case study conducted to understand a 
particular case. 

invariant structure See composite description. 

inventories A collection of statements to which subjects respond 
by indicating whether each statement describes them or not; used 
in assessing personality. 

investigator triangulation A process in which multiple research
ers collect data independently and compare their collected data. 

in vivo code A code named from the actual words of respondents. 

item analysis Analysis of a test determining for each item the 
number and proportion of correct responses and the correlation of 
scores on that item with total test scores. 
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J 
John Henry effect An effect that occurs when the control group 
performs above its usual average when it perceives itself in compe
tition with an experimental group that is using a new method or 
procedure. 

journaling Making notes to assist the reflective process. 

judgment sampling See purposive sampling. 

K 
kappa coefficient The proportion of consistent classifications 
observed beyond that expected by chance alone. 

known-groups technique A method for determining the 
construct validity of a measure by seeing whether groups 
known to differ on the construct also differ on the measure 
itself. 

Kuder-Richardson formulas Formulas for determining the in
ternal consistency score reliability (homogeneity) of an instrument 
from a single administration and without splitting the test into 
halves. 

L 
law of the single independent variable Rule stating that to un
ambiguously determine the effect of an independent variable on 
a dependent variable, the independent variable must be the only 
difference between the experimental and control groups before the 
dependent variable is measured. 

law of the single significant variable One of the basic assump
tions of the experimental method. If all significant variables are 
made equal, then any difference observed after introducing a new 
variable can be attributed to the new variable. 

lean coding The process of using only a small number of 
codes when analyzing data with the intent to expand the coding 
schema later. 

level of statistical significance The largest probability of error 
acceptable for rejection of the null hypothesis. 

Likert scale A measurement scale used to measure attitudes con
sisting of a series of statements followed by response categories, 
typically ranging from "strongly disagree" to "strongly agree." Also 
called a summated rating scale. 

Likert-type item A statement similar to those in a Likert scale, 
where the response options are on a continuum from "strongly 
disagree" to "strongly agree." 

linear relationship A correlational relationship where the 
plotted points in a scatterplot of the paired scores fit around a 
straight line. 

literature review A report of what is already known from the 
literature related to the problem being examined. 

lived experience The perspectives of an individual influenced by 
past experience. 

longitudinal survey A survey in which data are collected several 
times over an extended period of time. 

low-inference descriptor A verbatim or direct quotation from 
the participants in qualitative research that help a reader experi
ence the participants' world. 
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M 
mailed questionnaire A survey that is paper-based and mailed to 
potential respondents. 

main effect The effect that an independent variable has on the 
dependent variable in a factorial experiment irrespective of the 
influence of the other independent variables. 

manipulation of an independent variable The operation 
performed with the independent variable to study its effect on the 
dependent variable. Also called the treatment. 

margin of error An estimate of the extent to which sample results 
are likely to deviate from the population value. 

matching Identifying pairs of subjects who are as alike as possi
ble before a study begins. 

matrix sampling Randomly selecting respondents, each of whom 
is administered a random subset of questions. 

maturation Naturally occurring changes in subjects due to the 
passage of time, which may threaten internal validity. 

maximum variation sampling Including units that will maxi
mize differences on specific characteristics. 

mean A measure of central tendency for a distribution of interval 
data; the sum of the scores divided by the number of scores in the 
distribution; the arithmetic average. 

measures The tools or instruments that researchers use to mea
sure variables. 

measures of central tendency A single index that can represent 
a whole set of measures such as the mean, median, or mode. 

median The point in a distribution below which are 50 percent of 
the scores; used with ordinal or interval data. 

member checks A process in which a qualitative researcher 
asks the participants in a study whether they have accurately and 
realistically described their experience. The participant feedback 
contributes to the trustworthiness of qualitative inquiry. 

memoing The process by which the researcher writes down his or 
her ideas during the coding process. 

meta-analysis The systematic combination of quantitative data 
from a number of studies investigating the relationship between 
the same variables. A weighted average of effect sizes. 

methodological rigor The extent to which a research design is 
consistent with and appropriate for the research question( s ), and 
research procedures and analyses are implemented appropriately. 

methods triangulation The use of more than one method on the 
assumption that the combination results in better evidence. 

mixed methods research A combination of quantitative and 
qualitative research in different ways with each approach adding 
something to the understanding of the phenomenon. 

mixed model research Research where the mixing of qualita
tive and quantitative approaches occurs in all stages of a study or 
across stages of a study. 

mode The score that occurs most frequently in a distribution of 
scores; used with nominal, ordinal, interval, or ratio data. 

monomethod research The use of one method, either qualita
tive or quantitative, with corresponding data collection, analysis, 
and accompanying procedures to answer the research question. 

Moses effect The gap occurring when researchers hand down 
edicts with the expectation that teachers will be passive recipients 
of these edicts. 

multifactor analysis of variance An analysis of variance with 
more than one independent variable. 

multi method research The use of two different data-collection pro
cedures from the same research tradition (quantitative or qualitative) 
or combining two research methods from the same research tradition. 

multiple-baseline across-behaviors design A single-subject 
experimental design in which the same intervention is applied to 
similar behaviors in the same setting. 

multiple-baseline across-participants design A single-subject 
experimental design in which the same intervention is applied to the 
same or similar behaviors of different individuals in the same setting. 

multiple-baseline across-settings design A single-subject ex
perimental design in which the same intervention is applied to the 
same behavior to the same individual in different settings. 

multiple-baseline design Observations made on one or several 
participants using two or more AB units. 

multiple case study A study that includes more than one case in 
an effort to examine a phenomenon. 

multiple regression The prediction of a criterion using two 
or more predictor variables in combination. Each predictor is 
weighted in proportion to its contribution to prediction accuracy. 
The equation showing the weights assigned to each predictor is the 
multiple regression equation. 

multitrait-multimethod matrix {MTMM) A way to simultaneously 
evaluate the convergent and discriminant validity of a construct .. 

N 
narrative inquiry A form of qualitative research, also called 
biography, life stories, and life narratives, that provides accounts of a 

I • person s expenences. 

narrative interviewing A qualitative interview technique used to 
draw out a participant's account of a significant event or events he 
or she has experienced. 

naturalistic observation A qualitative research term that 
indicates that the researcher is not attempting to alter a situation 
in any way but is merely observing and recording events as they 
naturally occur. 

negative case analysis A strategy used in qualitative research 
that involves intentionally searching for data that contradict the 
emerging category or pattern. Also called discrepant data analysis. 

negative case sampling A selection of units that are examples of 
exceptions to expectations. Can be used to control researcher bias. 

negative correlation A correlation with high scores on one vari
able associated with low scores on the other variable. 

negatively skewed distribution A distribution in which most of 
the scores are at the high end with few extreme scores at the lower 
end pulling the tail of the curve to the left. The mean is lower than 
the median or mode. 

negative results Results opposite to those hypothesized. 

nested design See embedded design. 

network sampling See snowball sampling. 

neutrality The extent to which the research is free of bias in qual
itative research. 

nominal scale A scale of measurement that classifies objects or 
individuals into categories that are qualitatively but not quantita
tively different. 
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nondirectional hypothesis A hypothesis that states that a rela
tionship between variables will be observed but does not specify 
the direction of the expected findings. 

nondirectional test (two-tailed test) A statistical test that takes 
into account differences in either direction (greater or less than) 
from the value specified in the null hypothesis; the null hypothesis 
is rejected if the difference is large enough in either tail of a sam
pling distribution of the statistic. 

nonparametric indexes of relationships A correlational index 
that does not assume an interval scale of measurement; useful for 
ordinal and nominal data. 

nonparticipant A researcher conducting an observation without 
taking an active part in the situation being observed. 

nonprobability sampling Sampling through other than random 
selection. 

nonrandomized control group, pretest-posttest design De
signs using groups already organized into classes or other intact 
groups. 

nonresponse Failure to return the completed instrument in a 
survey. 

normal curve The normal curve is a symmetrical distribution 
with a mean of 0 and a standard deviation of 1. 

normal distribution A bell-shaped distribution that allows us to 
determine the probability of events given a specific distribution. 

norm-referenced test A test that enables one to compare an 
individual's performance with the performance of others who have 
previously taken the test. 

notation system A method of indicating when qualitative and 
quantitative methods are used during the investigation. 

novelty effect A subject effect that occurs when innovative new 
methods are used that affect the experimental group's response to 
the treatment. A validity threat. 

null hypothesis A hypothesis that states there is no effect, no 
difference, or no relationship between variables; it is a negation 
of the research hypothesis-hence one that the researcher hopes 
to reject. 

0 
observation A qualitative data-gathering technique where data 
that can be recorded with the senses (see, hear, touch, taste, feel) 
are recorded. 

observed frequencies The actual frequencies obtained by obser
vation. 

observer as participant An observer who interacts with subjects 
enough to establish rapport but does not really become involved 
in the behavior or activities of the group. The person's status as an 
observer/researcher is known to the group. 

observer bias An effect that occurs when the observer's personal 
attitudes and values affect the observation and/ or the interpreta
tion of the observation. 

observer comments Notes made by researchers conducting an 
observation about their interpretations or thoughts related to what 
they are observing. 

observer effect The impact that the observer's presence has on 
a study's participants so that they behave differently from the way 
they normally would. 
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observer expectation A tendency for an observer who knows the 
participants he or she is studying to expect certain behaviors and 
hence to see or interpret actions or events in a certain way. 

observed score The score obtained when a test is administered 
to a student. 

one-group pretest-posttest design A preexperimental design 
involving a pretest, experimental treatment, and posttest to a sin
gle group of subjects. 

one-group time-series design A quasi-experimental design that 
involves periodic measurements of one group, and the introduc
tion of an experimental treatment into the series of measurements. 

one-tailed test See directional test. 

open coding The process of breaking down and categorizing 
qualitative data into manageable segments. 

open-ended question A question that does not have fixed 
response alternatives but allows the respondent to respond as he 
or she chooses. 

operational definition A definition that specifies the procedure 
or operation to be followed in producing or measuring a concept. 

opportunistic sampling A type of sampling used in qualitative 
research that takes advantage of all new leads or opportunities. 

ordinal scale A scale of measurement that rank-orders objects 
and events according to the extent to which they possess the 
characteristic of interest, but in which the distance between points 
cannot be assumed to be equal. 

organization The process of putting data together for easy retrieval. 

organizational categories Categories that may have been antici
pated or that have been established prior to data collection. 

p 

panel study A longitudinal survey study in which data are gath
ered from the same sample of people at different points in time. 

paradigm The generally accepted perspective of a particular disci
pline at a given time. 

parallel design A design in which quantitative and qualitative 
data are collected at about the same time and analyzed separately. 

parallel-forms technique See equivalent-forms technique. 

parameter A characteristic of a population, such as the popula
tion mean (J..L) or the population standard deviation (a). 

parental consent The process of obtaining informed con
sent from parents or guardians of minor children. 

partial control Some but not complete control over relevant 
extraneous variables. 

partial correlation The linear relationship between two continuous 
variables while controlling for a third, or more, continuous variable( s). 

partially structured interview An interview In which the 
interviewer formulates a set of questions prior to an interview 
but may adapt or modify them during the interview. Also called a 
semi-structured interview. 

participant A person who is the focus of the research, the person 
from whom or about whom data are gathered. 

participant as observer The person observing actively partici
pates in the activities of those being observed. 

participatory action research The involvement of stakeholders 
in action research. 
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participatory research A collaborative approach to research that 
involves those being studied in the research process. 

particularizing questions Questions asking about a specific context 

passive deception A type of deception in which subjects are not 
told untruths but are not given sufficient Information about the 
purpose of a study. 

path analysis A statistical procedure for investigating the "causal" 
relationships among correlated variables. 

path diagram Indicates the magnitude and directionality be
tween sets of variables in a path analysis model. 

pattern matching A process of making predictions based on 
theory and then determining how well patterns in the data fit the 
predicted pattern. 

pause A few moments of silence in an interview until the respon
dent answers. 

Pearson r A correlational test statistic that determines the magni
tude and direction of a linear relationship between two quantita
tive variables measured on an interval or a ratio scale. 

peer debriefing The members of a qualitative research team who 
check one another's work, look for evidence of bias, and act to 
keep one another honest. 

peer review A discussion among the researcher's peers to deter
mine whether his or her interpretation of the data is reasonable. 

percentile rank A measure of relative position indicating the 
percentage of scores in a distribution that fall below a given score 
point. 

perfect induction Can only occur when all examples are exam
ined before generalizing to the whole category. 

performance assessment A type of testing that measures stu
dents' proficiency In certain tasks by observing their performance 
rather than by using a paper-pencil test. 

performance test A type of test that measures what individuals 
can do rather than what they know. An examiner observes and 
assesses the individual's performance of a specified task Used in 
art, music, speech, English, and science. 

personal interview An interview in which the interviewer reads 
the questions to the respondent and records the answers in a face
to-face setting. 

phenomenography An approach to research that qualitatively 
examines the different ways people experience, perceive, and un
derstand phenomena. 

phenomenological interviewing Examining lived experience 
through a series of in-depth interviews. 

phenomenological studies Qualitative research that focuses on 
understanding the meaning events have for individuals in particu
lar situations. 

phenomenology A type of qualitative research designed to gain 
an understanding of how participants experience and give mean
ing to an event, a concept, or a phenomenon. 

phi coefficient A correlation coefficient used when both variables 
are measured on a nominal scale. 

pilot study A trial run employed with a percentage of the subjects 
derived from the population to assess the appropriateness and 
practicability of the procedures and data-collecting instruments. 

plausibility See theoretical adequacy. 

population The larger group to which a researcher wishes to gen
eralize; it includes all members of a defined class of people, events, 
or objects. 

portraiture A form of qualitative research whose goal is to paint a 
vivid story that reflects the perspectives of both the researcher and 
the participants. 

positive correlation A correlation with high scores on one 
variable associated with high scores on the other variable, and low 
scores associated with low scores. 

positively skewed distribution A distribution in which most of 
the scores are at the low end with a few extreme scores at the upper 
end pulling the curve to the right. The mean is greater than the 
median or mode. 

positivism A philosophy of research characterized by objective 
inquiry based on measurable variables, believing that science 
should be primarily concerned with the explanation and the pre
diction of observable events. It underlies quantitative research. 

post hoc fallacy Mistakenly attributing causation based on a 
relationship between two variables. 

power calculation A mathematical procedure for determining 
the sample size needed to reject the null hypothesis at a given 
alpha level with a given effect size. 

power formulas Indicate the sample size needed to yield the 
desired power to reject the null hypothesis for a specified effect 
size and alpha level. 

practical action research Research designed to address a specific 
issue in a specific setting. 

practical and statistical significance Statistical significance 
means that the results are unlikely to be a function of chance. 
Practical significance means that the findings are important for a 
purpose. 

practitioner research See action research. 

pragmatic approach A focus on "what works," rather than 
choosing between methods considered to be pragmatically incom
patible, to answer the research question. 

prediction The process of using scores on one variable to predict 
scores on another variable with which it is correlated. 

prediction equation An equation providing the weighted com
bination of a number of variables to yield the highest correlation 
with another variable. 

predictive validity evidence The relationship between scores on 
a measure and criterion scores available at a future time. 

predictor An indicator of future performance based on previous 
performance. 

predictor variables A variable used in an equation to predict 
another variable. 

preexperimental design A design that lacks randomization or a 
control group. It provides little or no control of extraneous variables. 

preliminary coding The initial or beginning codes that are ex
pected to change as the research progresses. Also called provisional 
coding. 

pretest sensitization The effect of a pretest on subjects that 
causes them to respond differently to the treatment from the way 
they would without the pretest. 

primary sources Original documents, relics, remains, or the 
records of an eyewitness used in historical research. 
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principle of parsimony The principle that states that the simplest 
explanation of a phenomenon is to be preferred over a more com
plicated explanation. 

privacy Specifies that any data that identifies a student may not 
be made available without written permission. 

proactive ex post facto research A design in which subjects are 
grouped based on the independent variable and then compared 
on measures of a dependent variable. 

probability sampling Sampling employing random selection, 
which means that every element in the population has a nonzero 
chance of being selected. 

probe A follow-up question used during an interview to elicit 
dearer and more complete responses from the interviewee. 

problem analysis The use of visual representations to show an
tecedents to and consequences of the problem under investigation 
in action research. 

problem statement A statement of the question that will be 
investigated in a research study. 

process questions Questions asking about how things happen. 

professional development schools A partnership between a col
lege/university and a K-12 school designed to enhance professional 
development, provide clinical experiences for preservice teachers, con
duct inquiry to improve practice, and enhance student achievement. 

projective technique A method for assessing personality by 
analyzing subjects' responses to ambiguous material. 

prompt questions Questions used to elicit more details about a 
topic. 

proportional stratified sampling Subjects are selected at ran
dom to at least two sub-samples based on their proportionality to 
the population. 

provisional coding See preliminary coding. 

purposive samples Subjects chosen using nonprobability 
techniques because the researcher deems them representative of 
the population or because the researcher believes they can provide 
relevant information. 

purposive sampling A nonprobability sampling technique in 
which subjects judged to be representative of the population are 
included in the sample. Also called judgment sampling. 

Q 
qualitative research A generic term for a variety of research ap
proaches that generally gather nonnumeric data to study phenom
ena, without predetermined hypotheses. 

qualitization Changing quantitative data into qualitative terms. 

quantitative research Research that gathers numeric data 
through controlled procedures and analyses to answer predeter
mined questions or test hypotheses. 

quantitized A conversion of converting qualitative data into nu
meric form, for example by counting the number of times a word 
or concept occurs. 

quasi-experimental design A design in which the investigator 
can control the treatment and the measurement of the dependent 
variable but cannot control assignment of the subjects to treatment. 

quasi-experimental research Research in which the investigator 
can control the treatment and the measurement of the dependent 
variable but cannot control assignment of the subjects to treatment. 
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questionnaire An instrument in which respondents provide 
written responses to questions or mark items that indicate their 
responses. 

quota sampling A nonprobability sampling technique that de
termines the size of each relevant subgroup in the population and 
then nonrandomly selects subjects to produce a sample in which 
the proportion of each subgroup is the same in the sample as it is 
in the population. 

R 
random assignment Assigning members of a sample to experi
mental or control groups through a chance procedure. Also called 
randomization. 

random errors of measurement Errors that are the result of 
pure chance. 

randomization See random assignment. 

randomized experiment design An experiment in which sub
jects are randomly assigned to groups. 

randomized matched subjects, posttest-only control group 
design A design in which subjects are matched, randomized, and 
a control group is used but with no pretest. 

randomized matching A procedure in which subjects are first 
paired (matched) on relevant variables and then a chance proce
dure is used to assign one member of each pair to the experimen
tal group and the other to the control group. 

randomized subjects, posttest-only control group design A 
true experimental design that uses two randomized groups, one 
of which receives the treatment. Both groups are measured on the 
dependent variable to determine the effect of the treatment. No 
pretest is used. 

randomized subjects, pretest-posttest control group 
design An experimental design that uses subjects matched on 
significant variables and then randomly assigns subjects to the 
experimental group or the control group. 

random purposeful sampling Randomly selecting a sample 
from a previously selected larger group. 

random sample A sample selected by a chance procedure so that 
every member of the population has an equal probability of being 
selected. 

random selection The use of a chance procedure to select a 
sample from a population. 

range A nominal measure of dispersion; the difference between 
the highest and lowest scores plus one unit of measure. 

ranking items A type of survey question that asks respondents 
to indicate the order of their preference among a number of 
options. 

rating scale An instrument with a number of statements about 
a behavior with an accompanying scale of categories that requires 
respondents to indicate their assessment of the behavior. 

ratio scale A scale of measurement that provides a true zero point 
as well as equal intervals. 

reactive effect Attitudes and feelings that participants develop 
during the study that may affect the way they respond to the treat
ment. It is a threat to validity. 

reactivity The effect of the research on the participants. 

realist ethnography Providing an objective account of a situation. 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-202 

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it. 

www.ztcprep.com



realist questions Questions asked about unobserved phenom
ena that are treated as real. 

reciprocity The process by which the researcher gives something 
back to the participants in a study in return for their participation. 

reducing The sorting of codes into categories and categories into 
themes. 

reduction A phenomenological device aiming to bring aspects of 
meaning into focus. 

redundancy See data saturation. 

referential adequacy A term used in qualitative research to refer 
to the degree to which participants' viewpoints, thoughts, feelings, 
and experiences are accurately understood. 

reflection A strategy for identifying problems in action research 
and continually reviewing the data as the action research process 
unfolds. 

reflective log The notes made while researchers are familiarizing 
themselves with their data. 

reflexivity A qualitative researchers' use of self-reflection to recog
nize and actively search for their own biases. 

related literature Literature (studies, theories) connected to the 
topic under investigation. 

reliability The extent to which a measure yields consistent results; 
the extent to which scores are free of random error. 

reliability coefficient The proportion of the variance in the 
observed scores that is free of error. 

repeated-measures design See within-subjects design. 

replication logic A process whereby one conducts a qualitative 
study in multiple locations or with multiple groups in order to 
assess the dependability of the findings. 

representation The methods for presenting data from qualitative 
research studies. 

researcher bias The biases held by the investigator that may be a 
source of invalidity in qualitative research studies. 

researcher-made test A test constructed by a researcher for a 
specific study. Also called teacher-made test. 

researcher's relationship to participants The changing rela
tionship over time between the researcher and the participant, 
from researcher to friend. 

research hypothesis A statement of the relationships one expects 
to find as a result of the research. 

research plan A preliminary proposal for research indicating the 
steps to be followed. 

research problem The problem chosen for investigation. It is the 
first step in the research study. 

response rate The proportion of the selected sample that agrees 
to be interviewed or returns a completed questionnaire. 

re-storying Retelling a participant's story. 

retroactive ex post facto research Research seeking possible 
antecedent causes (independent variables) for a preexisting depen
dent variable. 

reverse causality An alternative hypothesis stating that the sup
posed dependent variable is in actuality the independent variable 
(Y causes X, not X causes Y). 

rigor A concept in qualitative research that is somewhat the equiv
alent of reliability and validity in quantitative research. 

s 
sample A group selected from a population for observation in a 
study. 

sample survey A survey done on only a portion (a sample) of a 
population, often using a questionnaire or interview. 

sample survey of intangibles A sample-based survey technique 
where the data collected indirectly measure the variable( s) under 
study. 

sample survey of tangibles A sample-based survey technique 
where the data collected directly measure the variable( s) under 
study. 

sampling error The difference between a sample statistic and a 
population parameter. 

sampling frame A complete list of all individuals in the popula
tion. 

scale A scale refers to the set of response options that measures 
use to record a variable. 

scaled items A set of concepts, events, or situations presented 
to respondents together with a scale of responses on dimensions 
such as quantity or intensity of feelings or how much, how well, 
how often. 

scatterplot A figure using plotted points to represent the inter
section of individuals' paired X and Y scores; used to show the 
relationship between the X and Y variables. 

scholastic aptitude test A test that measures verbal and quanti
tative skills necessary for success in school. These tests are mainly 
used to predict school achievement. 

school-based study groups A means for collaboration and a 
source for energy and support for action research in schools. 

scientific approach A way of seeking knowledge that involves 
both inductive and deductive reasoning to develop hypotheses that 
are then subjected to rigorous and objective testing. 

scientific method See scientific approach. 

secondary sources Secondhand information, such as a de
scription of a historical event written by someone other than an 
eyewitness. 

selection A threat to internal validity in quantitative research 
occurring when there are important differences between the experi
mental and control groups before the experiment begins. 

selection effects The fact that the constructs being investigated 
may be unique to a single group in qualitative research, which 
affects transferability. 

selection-maturation interaction An internal validity problem 
that occurs when subjects in the experimental and control groups 
mature at different rates, so they are no longer equivalent. 

selective coding The process of systematically reviewing qualita
tive data to look for a specific category or theme. 

self-report inventories A collection of statements to which sub
jects respond by indicating whether each statement describes them 
or not; used in assessing personality. 

semiotics A qualitative study of linguistic units to examine the re
lationship between words and their meanings. Also called discourse 
analysis. 

semi-structured interview See partially structured interview. 

sense making A consideration of how the data fit together and 
what stands out. 
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sensitizing concepts General concepts that provide a place to 
begin discussion of a grounded theory research study. 

sequential design A design in which the analysis of data col
lected and examined in an earlier phase of a research study will 
influence choices made in the next phase. 

serendipitous discoveries Unhypothesized relationships ap
pearing in a study. 

setting effects The fact that results may be a function of the spe
cific context under investigation, which threatens transferability. 

significance fallacy An incorrect assumption that the statistical 
significance of results also indicates practical significance. 

similarity The closeness of a research description of a context 
to other contexts that allows the potential user of the research 
findings to assess whether the findings might apply to the other 
context. 

simple random sampling A type of sampling in which subjects 
are selected from the population so that all members have the 
same probability of being chosen. 

single-blind experiment An experiment in which subjects are 
unaware of the treatment condition they are in, although the 
researcher knows. 

single-subject research An experiment with only one subject or 
intact group. 

situational differences A threat to internal validity caused by 
extraneous variables. 

situational test See contrived observation. 

skewed distribution A distribution that is pulled out to one end 
by the presence of extreme scores. 

snowball sampling A sampling procedure used in qualitative 
research that occurs when the initially selected subjects suggest 
the names of others who would be appropriate for the sample, 
the latter suggest others, and so on. Also called chain sampling or 
network sampling. 

social desirability bias A bias that occurs in interviews when 
subjects give responses to enhance their image rather than honest 
responses. 

social networking sites Web-based services that allow users to 
interact, communicate, and/or share information. 

Solomon four-group design An experimental design that in
volves random assignment of subjects to each of four groups; two 
groups are pretested, two are not; one of the pretested and one of 
the non pretested groups receive the treatment; and all four groups 
are posttested. The design is used to control for the reactive effect 
of a pretest. 

Solomon three-group design An experimental design in which 
subjects are randomly assigned to three groups: (A) pretest plus treat
ment, (B) pretest plus no treatment, or (C) no pretest plus treatment. 

Spearman-Brown prophecy formula A statistical procedure 
employing the correlation between split halves of a test to estimate 
the score reliability of the whole test. 

Spearman rho An index of correlation used with ordinal data. 

split-half reliability coefficient A reliability procedure where 
one splits a test into two halves and correlates a coefficient for 
individuals' scores on the two halves of the test. 

spurious relationship An apparent relationship between two 
variables that is not genuine but due to an extraneous variable 
influencing both. 
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standard deviation A measure of the extent to which individual 
scores deviate from the mean of the distribution; the square root 
of the variance; a measure of dispersion used with interval data. 

standard error of measurement An index of the amount of 
measurement error in test scores; theoretically, the standard devia
tion of the distribution of observed scores around an individual's 
true score. 

standard error of the mean The standard deviation of sampling 
errors of the mean. It indicates how much the means of random 
samples drawn from a single population can be expected to differ 
through chance alone. 

standardized test A test with specified content, prescribed di
rections for administering and scoring, norms, and reliability and 
validity information derived from administration to representative 
samples. 

standard score A transformed score expressed in terms of the 
number of standard deviation units the score is above or below the 
mean of the distribution. The means and standard deviations are 
set arbitrarily for different tests. For example, z scores have a mean 
of 0 and a s.d. of 1; T scores have a mean of 50 and a s.d. of 10. 

stanine score A standard score based on the division of a dis
tribution into a nine-point ordinal scale with a mean of 5 and a 
standard deviation of 2. Stanine = 2(z) + 5. 

static group comparison A preexperimental design that involves 
two or more intact or preexisting groups, one of which receives the 
treatment. 

statistic A characteristic of a sample. 

statistical conclusion validity The validity of the inferences 
about the covariation between two variables in an experimental 
study. 

statistical equivalence A condition in which randomization has 
been used to assign subjects to groups in an experiment. Thus, any 
difference between the groups is a function of chance alone. 

statistical regression The tendency for subjects who scored 
extremely high or extremely low on a pretest to score closer to the 
mean on a posttest. 

stepwise replication A process in which two investigators divide 
the data from a qualitative inquiry, analyze them independently, 
and then compare results. 

stratified purposeful sampling A form of stratified sampling 
that ensures that all subgroups are represented. 

stratified sampling A probability sampling technique that first 
divides a population into subgroups by relevant variables such as 
age, social status, or education and then randomly selects subjects 
from each subgroup. 

structural corroboration The use of different sources of qualitative 
data and different methods to determine if there is agreement (cor
roboration) in the description and interpretation of a state of affairs. 

structural description Illuminating the context that influenced 
the experience. 

structural equation modeling {SEM) A generic term for a group 
of advanced techniques used in the analysis of "causality" often to 
develop (explore) or test (confirm) theory affiliated with models. 
Path analysis, regression, and factor analysis are aspects of this 
technique. 

structured interview Each research participant is asked the exact 
same set of questions. 
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style manual A book detailing form and style for theses, disserta
tions, and other formal written works. 

subject effects Attitudes developed by subjects in response to the 
research situation. 

substantive categories Categories that are primarily descriptive, 
not generally related to more abstract theories. 

summated rating scale See Likert scale. 

survey research A type of nonexperimental research in which 
investigators ask questions about peoples' beliefs, opinions, and 
behavior. 

symmetrical distribution A distribution that can be represented 
by a polygon whose right side is a mirror image of its left side. 

systematic approach When the constant-comparative method is 
the primary analysis technique. 

systematic error of measurement Errors that inflate or depress 
scores of identifiable groups in a predictable way. 

systematic sampling A probability sampling in which every kth 
element of the population list is selected for the sample. 

T 
table of random numbers A set of randomly assorted digits 
arranged in rows and columns that is used to provide a precise 
procedure for drawing a random sample. 

tangibles Items that can be directly assessed by observation. 

target population The total group to which the researcher would 
like to generalize the results of a study. 

t curves The theoretical distribution used in conjunction with 
the t test that compares two means to see if they are statistically 
significantly different. 

teacher inquiry See action research. 

teacher-made test See researcher-made test. 

teacher research See action research. 

test A systematic set of stimuli presented to individuals to elicit 
responses based on which a numerical score can be assigned. 
Tests are used to measure aptitude, achievement, and other vari
ables. 

testable hypothesis A hypothesis that is verifiable; deductions 
can be drawn in such a way that empirical observations either 
support or do not support the hypothesis. 

testing effect The problem that arises when taking a test once 
may affect the subject's performance when the test is taken again, 
regardless of any treatment. 

test of significance A statistical test used to determine whether 
the obtained results are likely to be a function of chance. 

test-retest reliability coefficient A measure of reliability ob
tained by correlating scores from two administrations of the same 
measure to the same subjects. Also called coefficient of stability. 

textual description A description illuminating what was ob
served. 

themes The level of abstraction above categories in the coding 
process. 

theoretical adequacy The degree to which a theoretical explana
tion developed from the study fits the data and is defensible. Also 
called plausibility. 

theoretical categories More abstract categories that can be 
developed from prior theory or from inductively developed 
theory. 

theoretical coding The stage in coding in which relationships 
among categories are posited. 

theoretical concept A complex idea resulting from the synthesis 
of simpler ideas. 

theoretical sampling A qualitative sampling strategy that 
involves continuing to select new cases as the research unfolds, 
based on any emerging theories developed from the data. 

theoretical saturation The process of testing the explanatory 
adequacy of theoretical constructs until it no longer contributes 
anything new. 

theory A set of interrelated propositions or hypotheses that 
presents an explanation of some phenomenon. 

theory triangulation A process of considering how the phe
nomenon under investigation might be explained by multi
ple theories. 

thick description A term used in qualitative research that refers 
to descriptions that are written to create vivid images of the setting 
and behaviors being observed. 

transcriptions A recording in words all forms of data obtained in 
a qualitative study with additional notes made as necessary. 

transferability The degree to which the findings of a study can 
be generalized to other contexts or to other groups in qualitative 
research. 

trend study Different individuals randomly selected from the 
same general population are surveyed at intervals over a period of 
time. 

triangulation A process of confirming data by using multiple 
data-gathering procedures, multiple sources of data, or multiple 
observers. 

true score The hypothetical error-free score for an individual. 

trustworthiness A broad term that refers to the rigor of qualita
tive research and encompasses credibility, confirmability, depend
ability, and transferability. 

T score A standard score with a mean of 50 and a standard devi
ation of 10. 

t test A statistical procedure for testing hypotheses concerning the 
difference between two means; also used for other purposes. 

two-tailed test See nondirectional test. 

Type I error The error that occurs when a researcher rejects a null 
hypothesis that is in fact true. 

Type II error The error that occurs when a researcher fails to reject 
a null hypothesis that is in fact false. 

typical case sampling Selecting units that are considered typical 
in terms of the phenomenon of interest. 

u 
unhypothesized relationships Relationships appearing in the 
study that were not anticipated in the hypothesis. 

unique case sampling See extreme sampling. 

unit A single occurrence, group, or individual that the researcher 
is interested in examining in a case study. 
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universal determinism The belief that all natural phenomena 
have antecedent factors. 

unobtrusiveness The ability of a researcher to gather data in a 
way that does not draw the attention of the participants, influence 
participant actions or responses, or disrupt activities occurring in 
the context. 

unstructured interview A conversation between the researcher 
and participant in which questions arise from the situation. 

using subjects as their own controls A procedure used to avoid 
threats to internal validity by assigning all subjects to all experi
mental treatments. 

v 
validity The extent to which a measure represents the underlying 
concept that it purports to measure. 

validity coefficient The coefficient of correlation between test 
scores and criterion. 

variability In a distribution, the degree to which points in a data 
set differ from the group mean as well as the degree that individual 
data points differ from one another. 

variable A representation of a construct that takes on a range of 
values. 
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variance The mean of squared deviation scores; an interval mea
sure of dispersion of scores around the mean. 

variance questions Questions that ask to what extent or about 
differences. 

w 
web-based surveys Questionnaires placed on websites. 

within-groups design An experimental design in which 
the same subjects participate in all of the different treatment 
conditions. 

within-subjects design An experimental design in which the 
same participants are exposed to different levels of an indepen
dent variable at different times. Individuals' scores under one 
treatment are compared with their scores under another treat
ment. No group comparisons are involved. Also called repeated
measures design. 

WorldCat A catalog that itemizes the collections of 72,000 librar
ies in 170 countries. 

z 
z score A standard score that indicates how far a score is above or 
below the mean score in terms of standard deviation units. 
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Analysis of variance (ANOVA), 197-199 

computing the F ratio (simple analysis of variance), 
197-199, 198t 

Analyzing 
qualitative research, 456-468, 459f-460f, 462f-463f 

Analyzing qualitative data, 456-472 
coding and reducing, 456t, 458-465, 459f-460f, 

462f-463f 
familiarizing and organizing, 456t 457-458 
interpreting and representing, 456t 465-468 
stages of, 456t 
technology, use of, 469-472, 470t 471f, 472t 

Anno tape, 4 71 
Anonymity, 59, 450 
ANOVA (analysis of variance), 197-199 

computing the F ratio (simple analysis of variance), 
197-199, 198t 

APA (American Psychological Association), 60, 92 
Appendices, writing, 363, 474, 476 
Applied research, 15-16 
Aptitude tests, 73-7 4 
Aquad,471 
Army Alpha, 74 
Artifacts and documents, 436-438, 438t 

analysis, 10 questions for, 438t 
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Arts and Humanities Citation Index (A&HCI), 40 
Arts-based research, 388t, 390-391 

definition of, 390 
journals, 475t 

Arts-informed research, 3 90 
ASI (American Statistics Index), 42-43 
Assessing relationships, 293 
Atlantic, The, 3 6 8 
ATIAS.ti, 470t, 471f 
Attitude scales, 76-81 
Attribute independent variable, 276 
Audit trail, 44 7 
Australian Institute of Aboriginal and Torres Strait 

Islander Studies, 406 
Authentic student work, 4 9 5 
Axial coding, 401, 458, 497 

B 
Balance, The, 4 53 
Baseline periods, 267 
Basic interpretative studies, 14 
Basic qualitative research, 388t, 391-392 

definition of, 391 
Basic research, 15 
BBC News, 306 
Belmont Report, 54, 61 
Between-subjects design, 260 
Bias, implicit, 16 
Biased sample, 171 
Big data and qualitative research 

(Research in the Public Eye), 478 
Binet, Alfred, 73 
Bipolar adjective scales, 80-81, 80f-81f 
Boole, George, 3 7 
Boolean logic, 3 7 
Bounded system, 392 
Boxplot, 132-133 
Bracketing, 411 
Brainstorming, 4 91 
Bricolage, 387-388 
Bricoleur, 387 
Buckley Amendment, 58 
Building variables into the design, 234 
Buros Center for Testing, 6 8 

c 
California Achievement Test (CAT6), 70 
California F-Scale, 7 5 
Canonical correlation, 305 
CAQDAS (computer-assisted qualitative data analysis 

software), 469-4 71 
Case studies, 14, 389t, 392-394 

evaluating, 4 77t 
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Catalog of U.S. Government Publications (CGP), 43 
CAT (Coding Analysis Toolkit), 471 
Category, 458 
Category scales, 81-82 
CATI (computer-assisted telephone interviewing), 321 
CAT6 (California Achievement Test), 70 
Cattell's Sixteen Personality Factor Questionnaire 

(16 PF), 75 
Causal relationship, 276 
Causation, 300 

correlation and, 300-301, 300t, 306 
Cause-and-effect relationship, 300 
CEI (Character Education Inquiry), 86 
Ceiling effect, 71 
Census, 314 
Census of intangibles, 314-315 
Census of tangibles, 314 
Central question, 22 
Central tendency, measures of, 134-139 

comparison of the three indexes, 137-138 
mean, 134-135, 136t 
median, 136-137 
mode, 137 
shapes of distributions, 138, 138f-139f 

CGP (Catalog of U.S. Government Publications), 43 
Chain sampling, 383 
Character Education Inquiry ( CEI), 86 
Charmaz, K., 399, 401, 403 
Checklists, 84, 330 

for evaluating qualitative research reports, 366-367 
for evaluating quantitative research reports, 

366-367 
Chen, Elaine, 413 
Child Development, 287 
Child Development Abstracts and Bibliography, 39-40 
Child Development and Adolescent Studies, 40 
Children's Apperception Test, 76 
Chi-square tests, 206-210 

one-variable goodness-of-fit test, 
206-208,207t 

test of independence, 209 
two-variable test of independence, 

208-210, 209t 
C-I -Said, 4 71 
Citation indexes, 40-42, 41f 
Classifying experimental designs, 248-249 
Classroom action research, 484 
Closed-ended questions, 329 
Cluster sampling, 176 
Code-recode strategy, 44 7 
Coding,458-465,497-497,498t 

for content analysis, 396f 
Coding agreement, 447, 448t 
Coding Analysis Toolkit (CAT), 471 
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Coding systems, 85 
Coefficients 

coefficient alpha, 110 
coefficient of correlation, 292 
coefficient of determination, 159, 295-296, 296/ 
coefficient of equivalence, 107 
coefficient of multiple correlation, 302 
coefficient of stability, 106 
coefficient of stability and equivalence, 107 
reliability coefficients, 106-113, 110t, 112t 

Cognitive Abilities Test (CogAT), 74 
Cohen's d, 160-161 
Cohn, Nate, 210 
Cohort studies, 317 
Collaborative action research, 484 
Collaborative partner, 422 
Collective case study, 393 
Common cause, 2 79, 282 
Common Rule, 61 
Comparative rating scales, 82-83, 82/ 
Comparison group, 222, 248 
Compensatory demoralization, 231 
Compensatory rivalry, 230 
Complementarity, 519 
Complete observer, 422 
Complete participant, 421 
Completion (fill-in) items, 330 
Composite description, 410 
Comprehensive sampling, 382 
Computer-assisted qualitative data analysis software 

(CAQDAS), 469-471 
Computer-assisted telephone interviewing (CATI), 321 
Concept mapping, 499 
Conclusions and summary, writing, 361-362, 367 
Concurrent designs, 5 20 
Concurrent triangulation, 5 20 
Concurrent validity evidence, 95, 95/ 
Condition of Education, 43 
Conducting experimental research, 249 
Confidence band, 114 
Confidentiality, 59, 450 
Confirmability, 448-449, 448t 
Confirmatory factor analysis, 305 
Confounding, 220 
Consensus, 443 

evidence based on, 443, 445t 
Consent, informed, 23, 56-58, 496 

active deception, 56 
passive deception, 56 
sample consent statement, 57-58 

Consistent findings, 44 7, 448 t 
Constant comparative method of analysis, 401, 465 
Constitutive definition, 8 
Construct, 8 

Construct-irrelevant variance, 93 
Construct-related evidence of validity, 97-100 
Construct underrepresentation, 9 2 
Construct validity, 344 
Construct validity of experiment, 237-239 

promoting, 239 
threats to, 238-239 

Content analysis, 14, 389t, 394-397, 396/ 
coding process for, 396/ 

Content-related validity evidence, 94 
Content validity, 100 
Context, 377 
Context stripping, 3 77 
Contingency questions, 338 
Contrived observations, 86-87 
Control, 219-220 

difficulties in, 7 
Control group, 222, 248 
Control group time-series design, 266 
Control of bias, evidence based on, 444-445, 445t 
Control of variables, 219 
Controls, using subjects as their own controls, 235 
Convenience sampling, 177, 384 
Convergent evidence of validity, 97 
Conversion designs, 523 
Correlation, 151-159, 151t, 152/ 

causation and, 300-301, 300t, 306 
coefficient. See Correlation coefficients; Correlation 

coefficients, interpreting 
definition of, 152 
scatterplots, 155-157, 155/-156/ 

Correlational research, 12, 291-307 
canonical correlation, 305 
design of, 294-295 
discriminant analysis, 305 
factor analysis, 303-305, 303t-304t 
interpreting correlation coefficients. See Correlation 

coefficients, interpreting 
overview,291-292,307 
path analysis, 305-306 
structural equation modeling (SEM), 305-306 
uses of, 293-295 

Correlation coefficients, 152, 292, 295-297, 296/ 
coefficient of determination, 295-296, 296/ 
Pearson product moment correlation coefficient 

(Pearson r), 152-154, 154t, 157-159, 157f-158f, 
196,295 

phi coefficient, 297 
Spearman rho, 29 6 

Correlation coefficients, interpreting, 297-302, 
300t-301t 

comparison to other correlations, 298 
correlation and causation, 300-301, 300t, 306 
determining sample size, 299 
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Correlation coefficients, interpreting (continued) 
multiple regression, 301-302, 301 t 
nature of population and shape of its distribution, 29 7 
partial correlation, 301 
practical utility, 298 
statistical significance, 298-299 

Correlation matrix, 303 
Corroboration, 447, 448t 
Counterbalanced design, 263 
Covariate, 235 
Cover letters for mailed questionnaires, 338-340, 339f 
Covert participant, 421 
Credibility in qualitative research, 442-445, 445t 

definition of credibility, 442, 495 
evidence based on control of bias, 444-445, 445t 
evidence based on referential or interpretive 

adequacy, 443-444, 445t 
evidence based on structural corroboration, 

442-443,445t 
evidence based on theoretical adequacy, 444, 445t 
evidence bases on consensus, 443, 445t 

Criterion-referenced tests, 71 
reliability, 116-118, 116t 
validity, 100 

Criterion-related validity, 344 
evidence, 94-95 

Criterion sampling, 384 
Critical action research, 484 
Critical case sampling, 382 
Critical ethnography, 398 
Critical research, 412 
Cronbach's alpha, 110 
Cross-case comparison, 446 
Cross-sectional surveys, 317-318 
Crosstabs, 34 7 
Crosstabulations, 34 7 
Culturally Responsive Pedagogy in the Early Childhood 

Classroom: An Ethnography, 3 9 9 
Cultural portraits, 397 
Cumming, Ed, 164 
Curvilinear relationship, 157, 157f 

D 
Darwin, Charles, 2 
Data Access and Research Transparency (DART), 384 
Data analysis, 456 

action research, 497-501, 498t, 499f-500f, 501t 
definition of, 497 
mixed methods research, 524-526 
procedures, writing about, 4 73 
spiral, 456 

Data, organizing, 131-133, 131t, 133f 
frequency distribution, 131 131t 
graphic presentations, 132-133, 133f 
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Data, using multiple sources of, 492, 493t 
Databases, aggregate, 42, 44, 45t 

Academic Search Complete, 44 
Academic Search Premier, 44, 45t 
Coogle Scholar, 44-45, 45t 
JSTOR, 44, 45t 
Professional Development Collection, 44, 45t 
Web of Knowledge, 44 
Web of Science, 44, 45t 
WorldCat, 45, 45t 

Databases, indexing and abstracting, 38-39 
Data collection for action research, 492-497, 

493t-494t, 496t 
enquiring, 493, 494t 
ethical treatment, 496-497 
examining, 494t, 495 
experiencing, 493, 494t 
rigor, 495-496, 496t 
strategies of data collection, 493-495, 494f 
using multiple sources of data, 492, 493t 

Data collection for indigenous research, 406 
Data-collection methods, writing about, 4 73 
Data-collection tools in qualitative research, 

419-439 
determining researcher roles, 421-426 
documents and artifacts, 436-438, 438t 
overview, 419-420, 438-439 
qualitative interviews, 426-436, 435t 
qualitative observation, 420-421 

Data comparison, 524 
Data consolidation, 524 
Data correlation, 524 
Data display, 524 
Data-gathering techniques, 319-325 
Data integration, 524 
Data interpretation, 498 
Data pyramid, 462, 463f 
Data reduction, 524 
Data saturation, 382, 401 
Data transformation, 523 
Data triangulation, 443 
Dedoose, 471, 471f 
Deductive reasoning, 2 
Degrees of freedom ( df), 192-194, 193f 
Denzin, N. K., 388 
Dependability, 446-448 

coding agreement, 447, 448t 
consistent findings, 44 7, 448 t 
corroboration, 44 7, 448t 
documentation, 447, 448t 

Dependent variables, 11, 248, 279 
Description, 490 
Descriptive accounts, 3 91 
Descriptive adequacy, 445 
Descriptive data, 378 
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Descriptive statistics, 127-165 
correlation, 151-159, 151t, 152f, 155f-158f 
effect size, 159-162 
measures of central tendency, 134-139, 135f, 136t, 

138/-139/ 
measures of relative position, 143-148, 145t, 

147/-148/ 
measures of variability, 139-143, 141t 
meta-analysis, 162-164 
normal curve, 148-151, 149/ 
organizing research data, 131-133, 131t, 133/ 
Our World in Data and Gapminder, 164 
overview, 127-128, 164-165, 165t 
scales of measurement, 128-131, 130/ 

Descriptors, 36 
Designs, experimental 

control group time-series design, 266 
counterbalanced design, 263-264, 264t 
nonrandomized control group, pretest-posttest 

design, 261-263 
one-group pretest-posttest design, 250 
one-group time-series design, 264-265 
randomized matched subjects, posttest-only control 

group design, 252-253 
randomized subjects, posttest-only control group 

design, 251-25 2 
randomized subjects, pretest-posttest control group 

design, 253 
simple factorial design, 256-259, 257t-258t, 

258f-259f 
Solomon four-group design, 255-256 
Solomon three-group design, 254-255 
static group comparison, 251 

Design quality, 527 
Designs in mixed-methods research, 519-524 

concurrent, 520, 520f 
conversion, 523 
embedded,522-523,522f 
fully mixed, 5 23 
parallel, 520, 521/ 
sequential, 521-522, 521/ 

Designs in qualitative research, 380-384 
Determination, coefficient of, 159 
DeVault, Gigi, 453 
Development, 519 
Deviant sampling, 383 
Deviation scores, 140 
Dewey, John, 3 
Diagramming, 403 
Difficulties in conducting scientific research in 

education 
complexity of subject matter, 7 
difficulties in control, 7 
difficulties in observation, 7 
difficulties in replication, 7 

ethical and legal considerations, 8 
interaction of observer and subjects, 7 
measurement problems, 7-8 

Diffusion, 231 
Digest of Education Statistics, 43 
Digital Drama: Teaching and Learning Art and Media in 

Tanzania, 399 
Directional hypothesis, 2 7 
Directional test (one-tailed test), 185-187, 186/ 
Directly administered questionnaires, 324, 325t 
Direct observation, 83-87 

advantages, 86 
checklists, 84 
coding systems, 85 
contrived observations, 86-87 
devices for recording, 84-85 
disadvantages, 86 
measurement in quantitative research, 83-87 
rating scales, 84-85 
reliability, 86 
validity, 86 

Directory of Open Access Journals (DOAJ), 48 
Discourse analysis, 412 
Discovery tools, 45-46 
Discrepant case sampling, 3 83 
Discriminant analysis, 305 
Discriminant evidence of validity, 97 
Discussion, writing, 358-361, 367 
Dissertations Abstracts, 44 
Dissertations and Theses Global, 43-44 
Divergent evidence of validity, 97 
DOAJ (Directory of Open Access Journals), 48 
Document analysis, 43 7 
Documentation, 447-448, 448t 
Documents and artifacts, 436-438, 438t 

analysis, 10 questions for, 438t 
Double-barreled question, 335 
Double-blind experiment, 236 
Dummy variables, 302 

E 
EBSCO Discovery Service, 45 
EBSCO Information Services, 39-40 
ECER (Exceptional Child Education Resources), 3 9 
Education, action research in, 503-512 

challenges, 505 
example, 505-512 
professional development, 504 
professional development schools, 504-505 
resources for more information, 505 
school improvement, 504 
study groups, 504 

Education Abstracts, 3 9 
Educational Administration Abstracts, 39 
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Educational research, 4-6 
history of, S-6 
methods, 10-16, 11t, 13f See also Research methods 
overview, 4-6, Sf 
stages in research process, 5 f 

Educational research, difficulties in conducting 
complexity of subject matter, 7 
difficulties in control, 7 
difficulties in observation, 7 
difficulties in replication, 7 
ethical and legal considerations, 8 
interaction of observer and subjects, 7 
measurement problems, 7-8 

Educational Testing Service (ETS), 42 
Test Collection, 68 
Test Collection Database, 85 

Education Full Text, 3 9 
Education Index Retrospective, 39 
Education Scientific Reform Act, 6 
Education Source, 40 
Effect size, 1 59-16 2, 18 7 
Efficiency, 449 
Electronic mail surveys, 323, 325t 
Elicited text, 401 
Elite interviewing, 435 
Elman, Colin, 43 8 
Elmtown's Youth, 393 
Embedded analysis, 393 
Embedded design, 522 
Emergent design, 378, 395 
Ernie perspective, 3 9 3 
Empirical knowledge, indigenous research, 405 
Enquiring (data-collection strategy), 493, 494t 
Epoche, 411 
Equivalence, coefficient of, 107 
Equivalent-forms reliability, 107 
Equivalent-forms technique, 107 
ERIC database, 38-39, 4St, 46 
Error bar, 132-133 
Error of central tendency, 83 
Error of severity, 83 
Error term, 190 
ESSA (Every Student Succeeds Act), 71 
Essence, 409 
Essential structure, definition of, 410 
Eta square (11 2

), 201 
Ethical and legal considerations, 8, 23, 53-64, 449 

action research, 496-497 
"guilty knowledge," 61 
indigenous research, 406-407 
informed consent, obtaining, 23, 56-58, 496 
legal obligations, 54-SS 
National Academy of Sciences (NAS) research ethics 

standards, update to, 62 
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overview, 53-54, 62 
professional obligations, 60 
protecting subjects from harm, 56 
in qualitative research, 60-61, 450-452 
right to privacy, 58-59 

Ethnograph, 4 71 
Ethnographic interviewing, 433-434 
Ethnographic research, 397-399 

evaluating, 477t 
Ethnography, 14, 397 
Etic perspective, 393-394 
ETS (Educational Testing Service) 

Test Collection Database, 85 
Every Student Succeeds Act (ESSA), 71 
Evidence, consensus-based for credibility 

based on consensus, 443, 44St 
based on control ofbias, 444-445, 44St 
based on referential or interpretive adequacy, 

443-444,44St 
based on response processes, 9 9 
based on structural corroboration, 442-443, 44St 
based on test content, 93 
based on theoretical adequacy, 444, 44St 

Evidence-based research 
overview, 6 
steps in, 6 

Examining (data-collection strategy), 493, 494t, 495 
Excel, 131 
Exceptional Child Education Resources (ECER), 39 
Expansion, 519 
Expected frequency, 206 
Experience, lived, 407 
Experiencing (data-collection strategy), 493, 494t 
Experimental comparison, 222 
Experimental design, 223, 247 
Experimental effects, 2 40, 2 41 t 
Experimental group, 222, 248 
Experimental mortality (attrition), 228 
Experimental research, 11-12, 217-244 

construct validity, 23 7-239 
control, 219-220 
experimental comparison, 222 
experimental design, 223 
external validity, 239-242, 241t 
internal validity, 232-237 
manipulation, 221 
observation and measurement, 221 
overview, 217-219, 221f, 243-244 
statistical conclusion validity, 23 7 
validity of research designs, 223-232, 224t, 227f 
validity types, relationships among, 242 

Experimental research designs, 247-272 
between-subjects design, 260 
classifying experimental designs, 248-249 
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conducting experimental research, 249 
factorial designs, 256-259, 257t-25Bt, 25Bf-259f 
overview, 247-248, 271-272 
preexperimental designs, 250-251 
quasi-experimental designs, 260-264, 264t 
repeated-measures design, 260 
single-subject experimental designs, 267-270, 268/ 
time-series designs, 264-266, 265f, 266t 
true experimental designs, 251-256 
validity problems, 266, 266t 
within-subjects design, 260 

Experimental variable, 248 
Experimenter effect, 229 
Explanation, 490, 491/ 
Explanatory sequential design, 521 
Exploratory factor analysis, 303 
Exploratory sequential design, 521 
Ex post facto research, 12, 275-288 

overview, 275-278, 288 
partial control in, 282-286 
planning, 278-282 
role of, 286-287 

Extant text, 401 
Extended fieldwork, 444 
Extended observation, 397 
Extension questions, 494 
External criticism, 404, 437 
External validity, 239-242, 241t 

dealing with threats to, 239, 241-242 
Extraneous variables, 220, 276 

building into the design, 284-285 
Extreme sampling, 383 

F 
Face validity, 94, 343-344 
Factor analysis, 99, 303-305, 303t-304t 

confirmatory factor analysis, 305 
definition of, 303 

Factorial design, 202, 248, 256-259, 257t-258t, 
25Bf-259f 

definition of, 25 6 
simple factorial design, 256-259, 257t-258t, 

25Bf-259f 
Factor loading, 304 
Familiarization, 457 
Family Educational Rights and Privacy Act (FERPA), 58-59 
F4Analyze, 4 71, 4 71 f 
Field notes, 422, 493 
Field testing research questions, 333 
Field tests, 333 
Final report, writing quantitative research, 354 
Findings, writing about, 4 73 
Firestein, Stuart, 120 

Floor effect, 72 
Focused coding, 402 
Focused interview, 434 
Focus group, 320, 432 

interviewing, 434-436, 435t 
sample questions, 43 6 

Focus of inquiry, 30, 380 
Follow-ups to mailed questionnaires, 341-342 
Foreshadowed problems, 393 
Formula, Kuder-Richardson, 109-110 

formula 20, 109-110, 110/ 
formula 21, 109 

F ratio, 197 
Free Internet resources, 46-48 
FreeQDA, 471 
Frequency distribution, 131 131t 
Frequency polygon, 132 
F test, 199-201 

effect size, 201 
Fully mixed design, 5 23 
Fused data analysis, 524 

G 
Gapminder website, 164 
Gates-MacGinitie Reading Test, 70 
Generic questions, 381 
Generosity error, 83 
Glaser, Barney G., 36 
Coogle Scholar, 44-45, 45t 
Government publications, 43 
Graduate Record Exam (GRE), 73-74 
Grand-tour questions, 493 
Graphic scales, 81 
Grounded theory, 14, 399 

coding, 401-403, 402t 
evaluating, 4 77t 
"Glaserian, II 400 
research, 389t, 399-403, 400t, 402t 
"Straussian, II 400 

Group tests, 7 4 
Guardian, The, 164, 513 
Guilford-Zimmerman Temperament Survey (GZTS), 75 
"Guilty knowledge, II 61 

H 
Halo effect, 82-83 
Harris, E. A., 50 
Harris, Richard, 62 
Hartshorne, H., 86-87 
Hawthorne effect, 230 
Health Insurance Portability and Accountability Act 

(HIPAA), 61 
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Hermeneutic phenomenology, 411-412 
Higher Education Abstracts, 3 9 
Histogram, 132-133, 133/ 
Historical research, 14, 389t, 403 
Historical studies, 403-405 

external and internal criticism, 404-405 
primary and secondary sources, 404 

History effects, 224, 446 
Holistic analysis, 393 
Homogeneity, 108 
Homogeneity measures, 108-109 
Homogeneous groups, 284 
Homogeneous sampling, 383 
Homogeneous selection, 234 
Horizontalization, 410 
Huffington Post, The, 243, 413, 478, 529 
Human as instrument 

qualitative research, 3 77-3 7 8 
Humphrey, Laud, 54 
Hyper-RESEARCH, 470t 
Hypothesis, 25-28 

I 

characteristics of a usable hypothesis, 26 
purpose of, 26 
types o£ 27 

IES (Institute of Education Sciences), 6 
liS (Index to International Statistics), 42-43 
Immigrant Children in Transcultural Spaces: Language, 

Learning, and Love, 399 
Imperfect induction, 1 71 
Implementation threat, 229 
Implications/application, writing, 361 
Implicit bias, 16 
Independent variables, 11, 279 
Indexing and abstracting databases, 38-39 
Indexing and abstracting periodicals, 3 8 
Index to International Statistics (IIS), 42-43 
Indianapolis Star, The, 16 
Indigenous research, 389t, 405-407 

data collection, 406 
empirical knowledge, 405 
ethical guidelines, 406-407 
journals, 475t 
spiritual knowledge, 405 
traditional knowledge, 405 

Individual tests, 73-7 4 
Inductive analysis in 

qualitative research, 378-379 
Inductive coding, 462 
Inductive data analysis, 3 7 8 
Inductive reasoning, 2-3 
Inference quality, 527 
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Inferential statistics, 128 
strategy of, 182-189, 184t, 186/ 

Informants, 397 
Informational adequacy, 449 
Information Please Almanac, 42 
Informed consent, 23, 56-58, 496 

active deception, 56 
passive deception, 56 
sample consent statement, 57-58 

Initial coding, 402 
Initial memo, 402 
Initiation, 519 
Inquiry, focus of, 30 
Inquiry support, 504 
Institute of Education Sciences (IES), 6 
Institutional review board (IRB), 55-56 

application to, 56 
Instrumental case study, 3 9 3 
Instrumentalist questions, 381 
Instrumentation, 226 
Intangibles, 314 
Integrative Framework for Inference Quality, 527, 528t 
Intelligence quotient (IQ), 73-74 

introduction of concept, 73 
Intelligence tests, 73 
Intensity sampling, 383 
Interaction analysis, 420 

kinesics, 420 
proxemics, 420 

Interaction effect, 202, 257 
Interaction of observer and subjects, 7 
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Sample survey, 314 

of intangibles, 314-316 
of tangibles, 314-315 

Sampling, 171-182, 381 
importance of, 368 
mixed methods research, 526 
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Sampling (continued) 
nonprobability sampling, 177-179 
probability sampling, 172-177 
rationale, 1 71-172 
steps in, 1 7 2 

Sampling and inferential statistics, 170-212 
inferential statistics, strategy of, 182-189, 184t, 186f 
overview, 170-171, 210-211 
sampling, 1 71-182, 17 4t 
statistical tests, general strategy of, 190-210, 191t, 

193f, 195t, 198t, lOOt, 202t, 204t, 207t-209t 
Sampling errors, 179-182, 326 

definition of, 179 
lawful nature of, 180 
sampling errors of the mean, 180-181 
standard error of the mean, 181-182 

Sampling frame, 318 
SAT (Scholastic Assessment Test), 73 
Scale, definition of, 6 6 
Scaled items, 330 
Scales of measurement, 66-67, 76-83, 128-131, 130f 

attitude, 76-81 
bipolar adjective, 80 
category, 81-82 
comparative, 82-83 
graphic, 81 
interval, 67, 129-130, 130f 
item analysis, 79 
Likert scales, 77-78, 78f 
measurement in quantitative research, 66-67, 76-83, 

78f, 80f-82f 
nominal, 66, 128, 130f 
ordinal, 66-67, 128-129, 130f 
rating, 81-83 
ratio scale, 67, 130, 130f 
reliability, 79-80 
validity, 79 

Scatterplots, 155-157, 155f-156f 
Scholastic aptitude tests, 73 
Scholastic Assessment Test (SAT), 73, 95 
School and College Ability Test (SCAT III), 294 
School-based study groups, 504 
Science Citation Index (SCI), 40 
Scientific method, 3 

example of, 3 
steps in, 3 

Scientific Research in Education, 6 
SDQ (Self-Deception Questionnaire), 68 
Secondary sources, 404, 43 7 
Seidman, 1., 431, 433 
Selection, 228 
Selection effects, 446 
Selection-maturation interaction, 229 
Selection-treatment interaction, 239-240, 241 t 

584 INDEX 

Selective coding, 401, 497 
Self-Deception Questionnaire (SDQ), 68 
Self-report inventories, 7 5 
Semiotics, 412 
Semi-structured interview, 427 
Senior Apperception Test, 7 6 
Sense making, 4 9 8 
Sensitizing concepts, 402 
Sequential design, 5 21 
Sequential Tests of Educational Progress 

(STEP III), 294 
Serendipitous discoveries, 3 61 
Setting effects, 44 6 
Setting-treatment interaction, 240, 241t 
Shapes of distributions, 138, 138f-139f 

negatively skewed, 13 8 
positively skewed, 138 
skewed, 138 
symmetrical, 138 

Shared inquiry, 504 
Sharing, openness, and transparency for qualitative 

researchers, 438 
Sherrington, Tom, 513 
Sign coding, 85 
Significance fallacy, 298 
Similarities across quantitative and qualitative 

research, 15 
Similarity, 445-446, 446t 
Simon, Theodore, 73 
Simple random sampling, 172-17 5 
Single-blind experiment, 23 6 
Single-subject experimental designs, 267-270, 268f 

ABAB designs, 267-269, 268f 
comparison of single-subject and group 

designs, 2 70 
multiple-baseline designs, 269-270 

Single-subject research, 267 
Single-variable design, 248 
Site and participant selection, writing about, 4 73 
Situational differences, 23 5 

controlling, 235-236 
Situational tests, 86 
16 PF (Cattell's Sixteen Personality Factor 

Questionnaire), 75 
Size of sample (fundamentals), 179 
Skewed distribution, 138 
Skype, for interviews, 432 
Slavin, Robert, 243 
Snowball sampling, 383 
Social desirability bias, 320 
Social networking sites, 420 
Social Sciences Citation Index (SSCI), 

40-42, 41f 
Solomon four-group design, 255 
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Solomon three-group design, 254 
Sources 

aggregate databases, 44, 45t 
citation indexes, 40-42, 41 f 
discovery tools, 45-46 
Dissertations and Theses Global, 43-44 
government publications, 43 
indexing and abstracting databases, 38-39 
Internet, 46-4 7 
miscellaneous education-focused periodical 

indexes, 39-40 
miscellaneous useful databases, 40 
statistical, 4 2-4 3 

Sources of knowledge, 2-3 
Sources of research problems, 20-22, 22t 

experience, 20 
noneducation sources, 21 
qualitative research problems, 21t 
related literature, 20-21 
theory, 21 

Spearman-Brown prophecy formula, 108 
Spearman rho, 29 6 
Spiegel, Alix, 2 71 
Spiritual knowledge, indigenous research, 405 
Split-half reliability coefficient, 107-108 
Spurious relationship, 278 
Structural corroboration, evidence based on, 

442-443,445t 
Stability and equivalence, coefficient of, 107 
Stability, coefficient of, 106 
Standard deviation, 142-143 
Standard error of measurement, 105, 113-115, 

115f 
Standard error of the mean, 181 
Standard error of the sampling proportion, 

survey research, 326-329, 329t 
Standardized tests, 69-70 
Standard score, 143 
Standards for Educational and Psychological Testing, 

67-68,92-93,97 
Stanford Achievement Test, 70, 9 3 
Stanford-Binet Intelligence Scale, 73-74 
Stanine scores, 145-146 
Static group comparison, 251 
Statistic, 1 71 
Statistical analysis in survey research, 345-348, 

345t-347t 
controlling variables in survey analysis, 345-347, 

345t-347t 
statistics for crosstabulations, 34 7-348 

Statistical Analysis System (SAS), 131 
Statistical conclusion validity, 23 7 
Statistical control, 234 
Statistical equivalence, 233 

Statistical Package for the Social Sciences (SPSS), 131 
Statistical Reference Index (SRI), 42 
Statistical regression, 226 
Statistical significance, 359 
Statistical sources, 42-43 
Statistical tests, general strategy of, 190-210, 191t, 193f 

195t, 198t, 200t, 202t, 204t, 207t-209t 
analysis of variance (ANOVA), 197-199 
chi-square tests, 206-210 
degrees of freedom, 192-194, 193f 
F test of significance, 199-201 
multifactor analysis of variance, 201-206, 204t 
t distributions, 192 
ttest for dependent samples, 194-196, 195t 
t test for independent samples, 190-19 2, 191 f 
t test for Pearson r correlation coefficients, 196-197 

Statistics, descriptive, 12 7-165 
correlation, 151-159, 151t, 152f 155f-158f 
effect size, 159-162 
measures of central tendency, 134-139, 135f 136t, 

138f-139f 
measures of relative position, 143-148, 145t, 

147f-148f 
measures of variability, 139-143, 141t 
meta-analysis, 162-164 
normal curve, 148-151, 149f 
organizing research data, 131-133, 131t, 133f 
overview, 127-128, 164-165, 165t 
scales of measurement, 12 8-131, 130f 

STEP III (Sequential Tests of Educational Progress), 
294 

Stepwise replication, 44 7 
Stevens, S. S., 66 
Strategies of data collection, 493-495, 494f 
Stratified purposeful sampling, 383 
Stratified sampling, 175-176 
Structural corroboration, 442 
Structural description, 410 
Structural equation modeling (SEM), 305-306 
Structured interview, 4 2 7 
Style manuals, 354 

quantitative research, 367-368 
Subject effects, 230, 240, 241 t 
Subject matter, complexities of, 7 
Subjects as their own controls, 235 
Substantive categories, 462 
Summary and conclusions, writing, 361-362, 367 
Summated rating scale, 77 
Summon Service, 45 
Supplementary pages in thesis or dissertation, 362 
Survey research, 12, 312-349 

instrument, constructing, 329-335, 332f 
limits of, 348 
mailed questionnaire, 335-340, 339f 
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Survey research (continued) 
overview,312-313,348-349 
reliability, 344 
response rates, maximizing, 340-343 
standard error of the sampling proportion, 326-329, 

329t 
statistical analysis, 345-348, 345t-347t 
survey technique, 318-325, 325t 
types of surveys, 314-318 
validity, 343-344 

Survey technique, 318-325, 325t 
computer-assisted telephone interviewing (CATI), 

321 
conducting the interview, 321-322 
data-gathering techniques, 319-325 
directly administered questionnaires, 324, 325t 
electronic mail surveys, 323, 325t 
focus groups, 320 
Internet surveys, 323-324, 325t 
mailed questionnaires, 322-323, 325t 
personal interviews, 319-320, 325t 
six basic steps of survey research, 318-319 
telephone interviews, 320-321, 325t 
training the interviewer, 322 

Symmetrical distribution, 138, 138f 
Systematic approach, definition of, 401 
Systematic error of measurement, 102 
Systematic sampling, 17 6-1 77 
System for Observing Children's Activities and Relationships 

During Play (SOCARP), 85 

T 
Table of random numbers, 173, 17 4t 
Tangibles, 314 
Tannock, M., 85 
Target population, 1 72 
t curves, 193 
t distributions, 19 2 
Teacher inquiry, 482 
Teacher Reference Center, 40 
Teacher research, 482 
Teacher Work Sample (TWS) methodology, 503 
Technology, 

qualitative research, 469-472, 470t, 471f 472t 
Telephone interviews, 320-321, 325t 
Terman, L. M., 73 
Testing and technology, 

measurement in quantitative research, 7 4 
Testing effect, 225 
Test of Cognitive Skills (TCS/2 ), 7 4 
Test-retest reliability coefficient, 106 
Test Reviews Online, 42, 68 
Tests, 69-74 

achievement tests, 69-73 
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aptitude tests, 73-74 
definition of, 68 
group, 74 
individual, 73-7 4 
norm-referenced and criterion-referenced tests, 71 
performance measures, 72-73 
performance range, 71-72 
in quantitative research, 68-74 
researcher-made tests, 70-71 
standardized tests, 69-70 

Tests in Print, 4 2 
Tests in Print IX, 6 8 
Tests of significance, 182 
TextAnalyst, 4 71 
Textual description, 410 
The Color of Strangers, the Color of Friends, 398 
The Imperfect Union: School Consolidation and Community 

Conflict, 398 
Thematic Apperception Test (TAT), 76 
Themes, 461 
The Observer XT 13.0, 86 
Theoretical adequacy, 444 

evidence based on, 444, 445t 
Theoretical categories, 462 
Theoretical coding, 403 
Theoretical concept, 403 
Theoretical sampling, 383 
Theoretical saturation, 401 
"Theory of mind" and the home 

environment 
(Research in the Public Eye), 287 

Theory triangulation, 444 
The Sage Handbook of Qualitative Research, 388 
Thesis or dissertation, quantitative research, 

354-363 
abstract, 3 56 
appendices, 3 63 
common components, 355 
conclusions and summary, 361-362, 367 
discussion, 358-361, 367 
implications/application, 361 
interpreting expected results, 35 9 
interpreting negative results, 359 
interpreting results when the null hypothesis is 

retained, 3 6 0 
interpreting unhypothesized (serendipitous) 

relationships, 361 
main body of the dissertation, 356-361 
methods, 357 
references, 3 6 2 
results, 357-358, 367 
review of literature, 357, 366 
supplementary pages, 3 62 
title page, 356, 366 
vita, 363 
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Thick description, 445, 474 
11Third wave" (mixed-methods) research, 51 7 
Thorndike, Edward L., 5, 218 
Time coding, 85 
Time magazine, 30 
Time-series designs, 264-266, 265f, 266t 

control group time-series 
design, 266 

one-group time-series design, 
264- 265,265/ 

Title page of thesis or dissertation, 356, 366 
Traditional knowledge, indigenous research, 405 
Transana, 4 71 
Transcriptions, 457 
Transferability, 445-446, 446t 

descriptive adequacy, 445 
limiting reactivity, 4464 
similarity, 445-446, 446t 

Transparency, openness, and sharing for qualitative 
researchers, 438 

Treatment, 248 
Treatment periods, 267 
Trend studies, 317 
Triangulation, 442, 492, 496t, 519 

matrix, 493t 
True experimental designs, 248, 251-256 

factors jeopardizing internal validity, 266t 
randomized matched subjects, posttest-only control 

group design, 252-253 
randomized subjects, post-only control group design, 

251- 252 
randomized subjects, pretest- posttest control group 

design, 253 
Solomon three-group design, 254-255 
Solomon four-group design, 255-256 

True score, 104-105 
Trustworthiness, 442, 446 

qualitative research, 442, 442t 
Tscore, 144-145 
t test, 190 

for dependent samples, 194- 196, l95t 
for independent samples, 190- 192, l9lf 
for Pearson r correlation coefficients, 19 6-19 7 

Tuskegee syphilis experiment, 53-54, 60 
Two-tailed test (nondirectional) test, 185-187, 186f 
Type I error, 184, 184t 
Type II error, 184, 184t 
Types of qualitative research, 387-414 

arts-based research, 390-391 
basic qualitative research, 391-392 
case studies, 392-394 
content analysis, 394-397, 396f 
critical research, 412 
discourse analysis, 412 
ethnographic studies, 397-399 

grounded theory studies, 399-403, 400t, 402t 
historical studies, 403-405 
indigenous research, 405-407 
narrative research, 407-409 
overview,387-388,413 
participatory research, 412 
phenomenological research, 409-412 
qualitative taxonomies, 388, 388t-389t 
semiotics, 412 

Typical case sampling, 3 83 

u 
Unhypothesized relationships, 361 
Unique case sampling, 383 
Unit, 392 
Unobtrusiveness, 397 
Unstructured interview, 427 
Urist, Jacoba, 368 
U.S. Department of Education 

publications, 43 
Using subjects as their own controls, 235 

v 
Validation, 93-100, 94f-95f, 98t, lOOt 

construct-related evidence of validity, 97- 100 
evidence based on relations to a criterion, 94-97 
evidence based on test content, 93-94, 94f 
validity concept, application of, 100-101 
validity generalization, 100 
validity of criterion-referenced tests, 100 

Validity, 91-101 
application of, 100-101 
of criterion-referenced tests, 100 
direct observation, 86 
generalization, 100 
internal validity, 224-23 7 
overview,91-92, 121 
relationship with reliability, 103, 119-120, 

119f, l20t 
scales, 79 
survey research, 343-344 
validation, 93-100, 94f-95f, 98t, lOOt 

Validity coefficient, 9 6 
Validity of research designs, 223-232, 224t, 227f 
Validity types, relationships among, 242 
Variability, measures of, 139-143, l4lt 

range, 139-140 
variance and standard deviation, 140-143, l4lt 

Variables 
definition of, 8 
types of, 8-9, 9f 

Variance, 140-143, l4lt 
Variance questions, 381 
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Visuals, 499, 499f-500f 
Vita, in thesis or dissertation, 363 
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WAIS-IV (Wechsler Adult Intelligence Scale-Fourth 

Edition), 74 
Washington Post, The, 384, 438 
WASI-11 (Wechsler Abbreviated Scale of Intelligence-

Second Edition), 74 
Web address suffiXes, 4 7-48 
Web-based surveys, 323 
Web of Knowledge, 44 
Web of Science, 42, 44, 45t 
WebQDA, 471, 471f 
Wechsler, David, 7 4 
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Wechsler Adult Intelligence Scale-Fourth Edition 

(WAIS-N), 74 
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Within-subjects design, 260 
WordS tat, 4 71 
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data analysis procedures, 4 73 
data-collection methods, 4 73 
discussion, 358-361, 367 
final report, 354 
findings, 473 
implications/application, 361, 4 7 4 
interpretations, 4 7 4 
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methods section, 357, 4 73 
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results, 357-358 
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