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INTRODUCTION

This book provides you with an overview of

basic research methods.

The distinctive features of this book are:

The division of the material into short sec-
tions instead of long chapters will help you
take small steps through this exciting but
highly technical field of study. The long
chapters in other research methods books
encourage students to take big gulps, which
often are not easily digested.

When one topic builds directly on the pre-
vious one, the second one begins with a re-
minder of what you should have mastered
in the first. This helps you keep your eye on
the big picture.

Technical jargon is defined in plain English
to the extent possible, and numerous exam-
ples make abstract research concepts con-
crete. Student reactions in field tests attest
to success in the effort to make this book
comprehensible.

The material on statistics is presented at the
conceptual level. It shows you how to inter-
pret statistical reports but does not bog you
down with computational details.

The exercises at the end of the topics en-
courage you to pause to make sure you
have mastered one topic before moving on
to another. This is important because many
topics are cumulative—thorough mastery
of an earlier one is a prerequisite for mas-
tering a later one with ease. The first part of
each exercise tests your comprehension of
factual material. The second part asks you
to interpret and apply the material you have
mastered. This will help you internalize the
concepts as well as stimulate classroom
discussions.

Why should you have an overview of

research methods? Because. ..

¢ Leaders in all fields are increasingly relying

on the results of research in making impor-
tant decisions such as how to help those
who are dependent on welfare, which types
of educational programs to fund, and how
to adjust work environments to improve
employees’ output and satisfaction. If you
hope to become a decision-maker in your
field, you must master research methods to
be effective in sorting through the conflict-
ing claims often found in the research lit-
erature on a topic.

Many of you will be expected to do simple
but important research on the job. Clinical
psychologists are expected to track im-
provements made by their clients, teachers
are expected to experiment with new meth-
ods in the classroom, and social workers
are expected to collect data on their clients.

All of you will be making lifestyle deci-
sions based on research reported in the me-
dia. Should you take vitamin supplements?
How should you dress for success on the
job? Which make of automobile should you
buy if your primary concern is safety? An-
swers based on research are often offered in
newspapers, magazines, and television
newscasts. As a result of studying research
methods, you will become a sophisticated
consumer. You’ll consider questions such
as “Was the sample biased?” and “Are the
results statistically significant?”

Finally, you may need to read and report on
published research in other classes. You
will be more skilled at doing this if you
have an understanding of basic methods of
research.



Acknowledgments

Dr. Anne Hafner and Dr. Robert Morman, both of California State University, Los An-
geles, provided many helpful comments on the first draft of this book. Their assistance
is greatly appreciated. Errors and omissions, of course, remain the responsibility of the
author.

vi



CONTENTS

Introduction

Part A Introduction to Research Methods

Part B

Part C

PartD

1.

. Experimental vs. Nonexperimental Studies

O 00 N O L A W N

Lo
N = O

Introduction to Empirical Research

. Experimental vs. Causal-Comparative Studies
. Types of Nonexperimental Research

. Variables in Nonexperimental Studies

. Variables in Experimental Studies

. Research Hypotheses, Purposes, and Questions
. Operational Definitions of Variables

. Quantitative vs. Qualitative Research: I

. Quantitative vs. Qualitative Research: II

. Program Evaluation

. Ethical Considerations in Research

13.

The Role of Theory in Research

Reviewing Literature

14.
15.
16.

Reasons for Reviewing Literature
Locating Literature Electronically

Writing Literature Reviews

Sampling

17.
18.
19.
20.
21.
22,

Biased and Unbiased Sampling

Simple Random and Systematic Sampling
Stratified Random Sampling

Other Methods of Sampling

Introduction to Sample Size

A Closer Look at Sample Size

Measurement

23.
24.
25.
26.
27
28.
29.
30.
31.

Introduction to Validity

Judgmental Validity

Empirical Validity

Judgmental-Empirical Validity

Reliability and Its Relationship to Validity
Measures of Reliability

Norm- and Criterion-Referenced Tests
Measures of Optimum Performance

Measures of Typical Performance

it

O 9 B W =

1
13
15
17
19
21
23
25
27

[

29
31
33
35

37
39
41
43
45
47
49

51
53
55
57
61
65
69
71
73
75

Continued —



Part E Experimental Design

32.
33.
34.
35.
36.

True Experimental Designs
Threats to Internal Validity
Threats to External Validity
Pre-Experimental Designs

Quasi-Experimental Designs

Part F Understanding Statistics

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Descriptive and Inferential Statistics
Introduction to the Null Hypothesis
Scales of Measurement
Descriptions of Nominal Data
Introduction to the Chi Square Test
A Closer Look at the Chi Square Test
Shapes of Distributions

The Mean, Median, and Mode

The Mean and Standard Deviation
The Median and Interquartile Range
The Pearson Correlation Coefficient
The ¢ Test

One-Way Analysis of Variance

Two-Way Analysis of Variance

Appendices

A. Examining the Validity Structure of Qualitative Research
B. Excerpt from a Literature Review

C. Indices to Journal Articles

D. Selected Sources of Statistical Information
E. Other Methods of Determining Reliability
F. A Closer Look at the Standard Deviation

Tables

1. Table of Random Numbers

2. Table of Recommended Sample Sizes

Index

77

79
81
83
85
87

89
91
93
95
97
99
101
103
105
107
109
111
113
115
117

119
125
126
127
128
129

131
132

133



PArRT A

INTRODUCTION TO RESEARCH METHODS

This part of the book defines what we mean by empirical research and pro-
vides an overview of the characteristics of major approaches to this type of re-
search. Broad issues that underlie all types of research such as the nature of
research hypotheses, how researchers define the variables they plan to study, ethi-
cal considerations in research, and the relationship between theory and research
are also covered in this part.
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Toric 1 INTRODUCTION TO EMPIRICAL RESEARCH

The empirical approach to knowledge is
based on observations.' We all use the empirical
approach in everyday living. For instance, if a
teacher observes that students become restless
during a certain lesson, he or she might say that
they “know” that the lesson is boring. As useful as
everyday observations often are, they can be mis-
leading and often are misinterpreted. For example,
the teacher may have misinterpreted reasons for
the children’s restlessness; it might be the time
and day, such as a warm Friday afternoon, that is
the culprit—not the inherent interest of the les-
son. Even if the lesson is boring to this teacher’s
children, the teacher might conclude that the les-
son is boring to children in general, when it
might, in fact, be interesting to other children at
other ability levels, with different backgrounds,
and so on.

When scientists use the empirical approach,
they strive to avoid misleading results and poor
interpretations. The key to doing so is careful
planning of why they want to make observations,
whom they wish to observe, as well as how and
when to observe.

The question of why to observe establishes the
need for the study. Perhaps a better method for
helping students acquire a certain mathematics
skill is needed. After considering their own expe-
riences and reviewing related literature on the
topic, researchers prepare a formal statement of
their research purpose such as “whether the use of
hands-on manipulatives to teach Topic X will re-
sult in greater student achievement than a lecture
and workbook approach.” They might also arrive
at a hypothesis, which is a statement of what they
expect the results to show. For example, they
might hypothesize that those who use manipula-
tives will have higher scores than those who are
exposed to the lecture/workbook approach. The
question of why is explored throughout Parts A
and B of this book.

When they plan whom to observe, they first
decide whether to observe an entire population

(such as all fifth-grade children in a school dis-
trict) or just a sample of the population. If a sam-
ple is to be observed, which is often the case, they
consider how to obtain a sample that is not biased
against any individuals or subgroups. For exam-
ple, asking for students to volunteer to take a les-
son might result in a sample of students who are
more interested in the content of that lesson than
the children in the population as a whole. Such a
sample would be biased against those who are less
interested in the first place. Methods of drawing
unbiased samples are discussed in Part C of this
book.

When scientists plan zow to observe, they se-
lect among the available instruments such as ob-
jective tests, interviews, and direct observation of
behavior, with an eye to selecting the most valid
instrument(s). If none is judged to be reasonably
valid for their purpose, they develop new instru-
ments. Then, of course, they need to decide when
they will use the instruments to obtain the most
valid results. These issues are explored in detail in
Part D of this book.

The observations scientists make may result
in data in the form of numbers, which are ana-
lyzed statistically. Popular statistical techniques
are described in Part F of this book. Note that
some scientific observations are not reduced to
numbers but are expressed in words. For example,
interview data may be described in a narrative that
points out themes and trends. The choice between
the two approaches is described in Topics 9 and
10 of this book.

One of the most fundamental distinctions in
scientific research is whether research is experi-
mental or nonexperimental. In experimental re-
search, treatments are given for the research
purpose — such as treating some students with
manipulatives and others with a lecture/workbook
approach in order to determine which treatment
causes greater achievement.

Of course, we are not always interested in
cause-and-effect questions. For example, we

'Examples of other approaches are (1) deduction as when we deduce a proof in mathematics based on certain as-
sumptions and definitions and (2) reliance on authority such as relying on a dictator’s pronouncements as a source

of knowledge.



might want to know whether teachers believe they =~ we do not need to train or treat the teachers. The
need more training in the use of manipulatives for  distinction between experimental and nonexperi-
teaching mathematics. For this particular purpose, = mental research is explored in the next two topics
we merely need to ask teachers about their needs; of this book.

Exgrcise oN Toric 1

1. What is the empirical approach to knowledge based on?

2. What does the question of why establish?

3. How is the term hypothesis defined in this topic?

4. According to the topic, are samples often observed?

5. What do scientists do when they plan Aow to observe?

6. Are the results of all scientific studies expressed as numbers?

7. Are treatments given for the research purpose in experimental or nonexperimental research?

Questions for Discussion

8. Briefly describe a time when you were misled by everyday observation, that is, when you reached a
conclusion based on everyday observation that you later decided was an incorrect conclusion.

9. You have probably encountered conflicting research reported in the mass media. For example, one
study might indicate that X increases blood pressure while another study indicates that X does not in-
crease it. Speculate on the reasons why different researchers might obtain different results when
studying the same problem.

For Students Who Are Planning Research

10. Name a general problem area in which you might conduct research. At this point, your problem area
may still be broad such as “HIV education” or it may be narrow such as “effectivness of the Jones’
HIV education program for high school juniors.” Also, you may wish to name several problem areas
for research and make a final selection at a later time.

11. Have you already made observations in your problem area(s)? If so, briefly describe them. (Keep in
mind that observations may be direct such as observing aggressive behavior on a playground or indi-
rect such as asking adolescents for self-reports on their alcohol consumption.)

12. If you answered yes to question 11, did you make informal observations or did you plan why, whom,
and how to observe in advance of making the observations? Explain.



Toric 2 EXPERIMENTAL VS. NONEXPERIMENTAL STUDIES

In experiments, researchers give treatments
and observe to see if they cause changes in behav-
ior. A classic simple experiment is one in which
we form two groups at random and give each
group a different treatment. To form two groups
at random, we can put the names of the available
subjects on slips of paper, mix them thoroughly
and pull some names for each group.' Notice that
random assignment gives each subject an equal
chance of being in either group.

Here are two examples of experiments:

ExampLE 1

Fifty students were divided into two groups at ran-
dom. One group received math instruction via a
correspondence course on the Internet. The other
group was given instruction on the same math
skills using a traditional textbook and workbook
approach. The purpose was to see if instruction via
the Internet was more effective than traditional
instruction.

In Example 1, the group receiving the new type of
instruction via the Internet is referred to as the ex-
perimental group while the group receiving tradi-
tional instruction is called the control group.

When the subjects are divided at random (such
as drawing names out of a hat to determine who
will be in the experimental and who will be in the
control group), the experiment is called a true ex-
periment. Not all experiments are true experi-
ments,” as illustrated by Example 2.

EXAMPLE 2

A psychiatrist identified 100 clinically depressed
clients who volunteered to take a new drug under
her direction. She identified an additional 100
nonvolunteers with the same diagnosis and similar
demographics (that is, background characteristics
such as age and gender) to serve as controls. The
study was conducted to investigate the effective-
ness of the new drug in treating depression.

In Example 2, the experiment was conducted by
comparing the volunteers who were given the new
drug with the nonvolunteers. This study is an

experiment even though random assignment was
not used. Note that if a researcher administers
treatments or arranges for their administration, the
study is called an experiment whether or not
groups of subjects are formed at random.

In nonexperimental studies, researchers do
not give treatments. Rather, they observe subjects
in order to describe them as they naturally exist
without experimental intervention. One of the
most common types of nonexperimental studies is
the survey or poll in which subjects are inter-
viewed, questioned, or otherwise observed in or-
der to determine their attitudes, beliefs, and
behavior as they exist without experimental in-
tervention.

Nonexperimental studies come in many forms,
which are explored in more detail in Topic 4. At
this point, however, you should be able to distin-
guish between nonexperimental studies and ex-
periments by determining whether treatments
were administered for experimental purposes.

Note that you cannot distinguish between non-
experimental and experimental studies on the ba-
sis of the type of instrument (that is, measuring
tool) used. Instruments such as paper-and-pencil
tests, interview schedules, and personality scales
are used in both types of studies. The act of meas-
urement is usually not considered to be a treat-
ment. In fact, researchers try to measure in such a
way that the act of measuring does not affect or
change the subjects. This is true in both experi-
mental and nonexperimental studies.

By now, you may have inferred that the pur-
pose of an experiment is to explore cause-and-
effect relationships (that is, treatments are given
to see how they affect the subjects). In the next
topic, you will learn how nonexperimental studies
also are sometimes used for this purpose.

'Other methods for drawing random samples are discussed in Part C of this book.
2Types of experiments are explored more fully in Part E, where you will learn the advantages of true experiments.
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ExErcise oN Toric 2

1. In which type of study are treatments given?

2. In an experiment, Group A was given verbal praise for being on time for appointments while Group B
was given no special treatment. Which group is the control group?

3. When subjects are divided at random, what type of experiment is being conducted?
4. What is the purpose of a nonexperimental study?
5. Is a survey an experiment?

6. Does knowing that interviews were used in a study help you determine whether the study was experi-
mental or nonexperimental?

7. What is the major purpose of an experiment?

8. A social worker surveyed clients to determine their satisfaction with the services provided. Is this an
experimental study or nonexperimental study?

9. A teacher tried three methods of teaching handwriting by using different methods with different stu-
dents. Is this an experimental study or nonexperimental study?

Questions for Discussion

10. Have you ever conducted an informal experiment by giving a treatment to a person or a group and ob-
serving the effects? If so, briefly describe it. Would you have obtained better information by including
a control group? Explain.

11. Suppose you read that an outbreak of intestinal disorders occurred in a town and the source was traced
to contaminated chicken served in a popular restaurant. Is it likely that the study that identified the
source was experimental or nonexperimental? Why?

12. Suppose you wanted to know whether reading to preschool children has a positive effect on subse-

quent reading achievement. Do you think that it would be better to conduct an experimental or a non-
experimental study? Why?

For Students Who Are Planning Research

13. At this point, do you anticipate using an experimental or nonexperimental approach in your research?
If it will be experimental, what treatments do you plan to administer?



Toric 3 EXPERIMENTAL VS. CAUSAL-COMPARATIVE STUDIES

As you know from Topic 2, an experiment is
a study in which treatments are given in order to
observe their effects. When we conduct experi-
ments, we ask, “Do the treatments (i.e., the input
or stimulus) cause changes in the subjects’ behav-
ior (i.e., the output or response)?”

When we want to investigate cause-and-
effect relationships, we usually prefer experimen-
tal over nonexperimental studies. However, there
are times when cause-and-effect is of concern, but
conducting an experiment is not possible for
physical, ethical, legal, or financial reasons. An
example is the effects of smoking on health. It
would be unethical (because of potential harm to
the subjects) to treat some subjects with smoke
(such as requiring them to smoke a pack of ciga-
rettes a day for 15 years) in order to observe the
effects in comparison with a nonsmoking control
group (which is forbidden to smoke for 15 years).
Clearly, for this research problem, we cannot con-
duct an experiment. Notice that even if it were
ethical to conduct such an experiment, it may not
be practical because we probably would not want
to wait 15 years to determine the answer to such
an important question.

When it is impossible or impractical to con-
duct an experiment on a question of causality, we
must settle for information derived from nonex-
perimental studies. For example, we can identify
both people who currently have lung cancer and a
control group with similar demographics (that is,
background characteristics such as socioeconomic
status) and describe the differences between the
two groups in terms of previous lifestyle charac-
teristics that might affect health such as diet, exer-
cise, smoking, prescription drug use, illicit
substance abuse, and so on. A finding that smok-
ing differentiates between the two groups while
other lifestyle characteristics do not points the fin-
ger at smoking as a possible cause of lung cancer.

However, there are several dangers in this
interpretation. First, smoking and cancer might

have a common cause. For example, perhaps
stress causes cancer, and stress also causes people
to smoke excessively. If this is the case, banning
smoking will not prevent cancer; only reducing
stress will. Another danger is that the researcher
may have failed to identify control subjects who
were properly matched with those who have lung
cancer. For instance, perhaps most of those with
lung cancer reside in urban areas and those in the
control group tend to reside in rural areas. Since
urban areas tend to have more smog than rural ar-
eas, smog might be the cause, and smoking might
be coincidental. These types of problems would
not arise in a true experiment in which subjects
are divided at random to form two groups — one
of which will be made to smoke and the other for-
bidden to smoke. They would not be problems
because the random assignment would produce
two groups that are equally likely to experience
stress and equally likely to live in either rural or
urban areas—and, in fact, be about equal' in terms
of all other potential causes of cancer.?

The example of smoking and lung cancer il-
lustrates a specific type of nonexperimental study
known as a causal-comparative study (some-
times called an ex post facto study).’ The essential
characteristics of this type of nonexperimental
study are that (1) we observe and describe some
current condition (such as lung cancer) and (2) we
look to the past to try to identify the possible
cause(s) of the condition. Notice that researchers
do not give any treatments in causal-comparative
studies. They only describe observations; hence,
they are conducting nonexperimental studies. Al-
though the causal-comparative method has more
potential pitfalls than the experimental method, it
is often the best we can do when attempting to ex-
plore causality. However, when it is used prop-
erly, the causal-comparative method is a powerful
scientific tool that provides data for many impor-
tant decisions that are made in all the sciences.

'The larger the sample, the more likely they will be equal. Sample size is covered in Topics 21 and 22.
The relationship between smoking and health has been examined in hundreds of causal-comparative studies. Most
experts agree that alternative interpretations are without merit.

Other types of nonexperimental studies are covered in the next topic.



ExEercise on Toric 3

. According to the topic, are experimental or causal-comparative studies preferred for exploring cause-
and-effect relationships?

. We look to the past for a cause in which type of study?

. Is causal-comparative research a type of experiment?

. What is another name for a causal-comparative study?

. Are treatments given by researchers in causal-comparative studies?

. Random assignment to treatments is used in which type of study?

. A researcher compared the health of adolescents who had received free lunches during their elemen-
tary school years with that of a comparable group of children who had not received free lunches. The
purpose was to determine the effects of free lunch on health. Did the researcher conduct an experi-
mental or causal-comparative study?

. A researcher divided patients who were being released from the hospital into two groups. One group
received the normal exit interview and counseling while another was given an extended exit inter-
view and extended counseling. The purpose was to determine the effects of the two types of inter-
views and counseling on patients’ compliance with physicians’ orders during the first week after

hospitalization. Did the researcher conduct an experimental or a causal-comparative study?

. Suppose a researcher wants to know the effects of smog on lung cancer rates. Will a causal-
comparative or experimental study provide an answer in a shorter amount of time?

Questions for Discussion

10. If you wanted to investigate the causes of child abuse, would you probably use the experimental or

causal-comparative method? Why?

11. Suppose you read that a causal-comparative study indicates that those who take vitamins A and E

tend to be less overweight than the general population. Are there any possible dangers in the interpre-
tation that the vitamins cause people to maintain a healthy weight?

For Students Who Are Planning Research

12. If you will be conducting a nonexperimental study, will it be causal-comparative (i.e., will you be

looking to the past for the causes of some current condition)? If yes, briefly explain why you chose
this method of research instead of the experimental method.



Toric4 TyPES OF NONEXPERIMENTAL RESEARCH

As you know from Topics 2 and 3, research-
ers do not give treatments to subjects in nonex-
perimental studies. Rather, they observe (that is,
measure) in order to describe the subjects without
trying to change them.

Nonexperimental studies take many forms
because they serve many purposes. Some of the
more common types of nonexperimental studies
and their purposes are described here.

You learned in the previous topic about
causal-comparative research in which we look
to the past for the cause(s) of a current condition.

Another type you are already familiar with is
the survey or poll. The purpose of surveys is to
describe the attitudes, beliefs, and behavior of a
population. We draw a sample of a population,
study the sample and then make inferences to the
population from the sample data. For example, we
could survey a sample of all people receiving food
stamps to determine what types of food they pur-
chase with the stamps. What we learn from this
sample, we can generalize to the population, as-
suming that we have drawn a good sample.' Note
that if we decide not to sample but, instead, inter-
view everyone in the population (that is, all peo-
ple receiving food stamps), the study would be
called a census. A census is a count or study of all
members of a population.

While surveys usually include hundreds or
thousands of subjects, a case study usually in-
volves only one. For instance, many important
theories in clinical psychology were developed
based on intensive one-on-one case studies of in-
dividuals. In a case study, the emphasis is on ob-
taining thorough knowledge of an individual —
sometimes over a long period of time. We do not
confine ourselves to asking a limited number of
questions on a one-shot basis as we usually do in
surveys.

When we conduct a thorough, intensive case
study of a group—such as a tribe or all people af-
filiated with a public school—we usually say that

we are conducting field research (also called eth-
nographic research).” When conducting this type
of research, we might observe as an outsider, or
we might become a member of the group in order
to make the observations. For example, a nurse re-
searcher might join the staff of a hospital as an
employee in order to conduct his or her field re-
search on the hospital.

When we repeatedly measure trait(s) of the
subjects over a period of time in order to trace de-
velopmental trends, we say that we are conducting
longitudinal research. For example, we could
measure the visual acuity of a sample of infants
each week for a year to trace its development.

In correlational research, we are interested
in the degree of relationship among two or more
quantitative variables. For example, scores on a
college admissions test and GPAs are quantitative
and, because people vary or differ on both of
them, they are variables.’ If we conduct a study in
which we are asking “Did those with high admis-
sions scores tend to earn high GPAs?” and “Did
those with low admissions scores tend to earn low
GPAs?” we are asking a correlational question. If
the answer is “yes,” we can say that the test works
(i.e., is valid for predicting GPAs).*

Finally, in historical research, we examine
data in order to understand the past. Note that
good historical research is not just a matter of de-
veloping a chronological list of so-called facts and
dates. Rather, it is an attempt to understand the
dynamics of human history. As such, it is driven
by theories and hypotheses, just like other types
of research. In other words, by reviewing histori-
cal evidence, researchers are able to develop theo-
ries that may explain historical events and
patterns. These theories lead to hypotheses, which
are evaluated in terms of additional historical data
that are collected.

'Characteristics of good samples are explored in detail in Part C of this book.
2Ethnographic research is a type of qualitative research, which is discussed in more detail in Topics 9 and 10.

3Types of variables are described in Topics 5 and 6.

“validity is explored in Part D. Correlational studies employ a statistic called a correlation coefficient, which is

described in Topic 47.



EXERCISE ON Toric 4

1. Suppose a researcher annually administered an intelligence test to young children to study changes in
intelligence over time. She was conducting what type of study?

2. Is the study in question 1 experimental?

3. If a researcher conducts a poll to estimate public support for free child care for welfare mothers, he is
conducting what type of nonexperimental study?

4. An investigator determined the degree of relationship between vocabulary scores and reading com-
prehension scores. She was conducting what type of nonexperimental study?

5. What is another name for field research?

6. A case study usually involves how many subjects?

Questions for Discussion

7. Name a topic in your field of study that you might explore with a nonexperimental study. Which type
of study would be most appropriate for your topic?

8. Think of a survey in which you were asked to serve as a subject. (You may have been sent a ques-
tionnaire in the mail such as a consumer satisfaction survey or been contacted in person or by phone.)
Did you cooperate and respond? Why? Why not?

9. Name two quantitative variables that might be studied using correlational research.

10. Suppose someone prepared a list of educational events and their dates of occurrence in this century.
Would the list be an example of “good” historical research? Explain.

For Students Who Are Planning Research

11. If you will be conducting a nonexperimental study, which type will it be? Explain the basis for your
choice.

10



