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Preface

egardless of how good a particular class is, the

students’ enthusiasm for the course material is

rarely as great as the professor’s. No matter how
interesting the material, how motivated the students, or
how skillful the instructor, those who take a course are
seldom as enthralled with the content as those who teach
it. We’ve all taken courses in which an animated, nearly
zealous professor faced a classroom of only mildly inter-
ested students.

In departments founded on the principles of behav-
ioral science—psychology, neuroscience, communica-
tion, human development, education, marketing, social
work, and the like—this discrepancy in student and fac-
ulty interest is perhaps most pronounced in courses that
deal with research design and analysis. On the one hand,
faculty members who teach courses in research methods
are usually quite enthused about research. Many have
contributed to the research literature in their own areas
of expertise, and some are highly regarded researchers
within their fields. On the other hand, despite these in-
structors’ best efforts to bring the course alive, many
students dread taking research methods courses. They
expect that these courses will be dry and difficult and
wonder why such courses are required as part of their
curriculum. Thus, the enthusiastic, involved instructor
is often confronted by a class of disinterested students,
some of whom may begrudge the fact that they must
study research methods at all.

In many ways, these attitudes are understandable.
After all, students who choose to study psychology, edu-
cation, human development, and other areas that rely
on behavioral research rarely do so because they are en-
amored with research. In fact, many of them are initially
surprised by the degree to which their courses are built
around the results of scientific studies. (I certainly was.)
Rather, such students either plan to enter a profession in
which knowledge of behavior is relevant (such as profes-
sional psychology, social work, teaching, counseling, mar-
keting, or public relations) or are intrinsically interested
in the subject matter. Most students eventually come to
appreciate the value of research to behavioral science, the
helping professions, and society, although some continue
to regard it as an unnecessary curricular diversion. For
some students, being required to take courses in meth-
odology and statistics nudges out other courses in which
they are more interested.

In addition, the concepts, principles, analyses, and
ways of thinking central to the study of research methods

are new to most students and, thus, require a bit of ex-
tra effort to comprehend and learn. Not only that, but
the topics covered in research methods courses, on the
whole, seem inherently less interesting than those cov-
ered in most other courses in psychology and related
fields. Wouldn’t most of us rather be sitting in a class in
developmental psychology, neuroscience, social psychol-
ogy, memory, or human sexuality than one about research
methods?

I wrote Introduction to Behavioral Research Methods be-
cause, as a teacher and as a researcher, I wanted a text that
would help counteract students” natural tendencies to dis-
like and shy away from research—a text that would make
research methodology as understandable, palatable, use-
ful, and interesting for my students as it was for me. Thus,
my primary goal was to write a text that is readable. Stu-
dents should be able to understand most of the material in
a text such as this without the course instructor having to
serve as an interpreter. Enhancing comprehensibility can
be achieved in two ways. The less preferred way is sim-
ply to dilute the material by omitting complex topics and
by presenting material in a simplified, “dumbed-down”
fashion. The alternative that I chose is to present the mate-
rial, no matter how complex, with sufficient elaboration,
explanation, and examples to render it understandable.
The feedback I've received about the six previous editions
gives me the sense that I have succeeded in my goal to cre-
ate a rigorous yet readable introduction to behavioral re-
search methods.

A second goal was to integrate the various topics to a
greater extent than is done in most research methods texts,
using the concept of variability as a unifying theme. From
the development of a research idea, through measurement
issues, to research design and analysis, the entire research
process is an attempt to understand variability in behavior.
Because the concept of variability is woven throughout the
research process, I've used it as a framework to provide
coherence to the various topics. Having taught research
methods courses centered on the theme of variability for
over 30 years, I can attest that students find the unifying
theme very useful.

Third, I tried to write a text that is interesting—one
that presents ideas in an engaging fashion and uses pro-
vocative examples of real and hypothetical research. This
edition has even more examples of real research and
intriguing controversies in behavioral science than pre-
vious editions. Far from being icing on the cake, these
features help to enliven the research enterprise. Research
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methods are essentially tools, and learning about tools is
enhanced when students can see the variety of fascinat-
ing studies that behavioral researchers have built with
them.

Courses in research methods differ widely in the de-
gree to which statistics are incorporated into the course.
My own view is that students” understanding of re-
search methodology is enhanced by familiarity with ba-
sic statistical principles. Without an elementary grasp of
statistical concepts, students find it very difficult to un-
derstand the research articles they read. Although this
text is decidedly focused on research methodology and
design, I've sprinkled essential statistical topics through-
out. My goal is to help students understand statistics
conceptually without asking them to actually complete
the calculations. With a better understanding of basic
statistical concepts, students will not only be prepared to
read published studies, but they should also be able to
design better research studies themselves. Knowing that
instructors differ in the degree to which they incorporate
statistics into their methods courses, I have made it easy
for individual instructors to choose whether students
will deal with the calculational aspects of the analyses
that appear. For the most part, statistical calculations are
confined to a couple of within-chapter boxes, Chapter 12,
and the Computational Formulas for ANOVA section in
the endmatter. These sections may easily be omitted if
the instructor prefers.

Instructors who have used previous editions of the
text will find that the statistical material in Chapters 11
and 12 has been rearranged. Behavioral science is in flux
regarding the preferred approaches to statistical analysis
as the long-standing emphasis on null hypothesis signifi-
cance testing is being supplemented, if not supplanted,
by an emphasis on confidence intervals and effect sizes.
In my view, students need to understand all common ap-
proaches to analyses that they will encounter in published
research, so Chapter 11 provides a conceptual overview of
both traditional and “new” approaches to statistical infer-
ence, while Chapter 12 dives more deeply into analyses
such as t-tests and analysis of variance. Other than moving
some topics in these chapters, those who are familiar with
the previous edition will find the organization of the text
mostly unchanged.

As a teacher, researcher, and author, I know that there
will always be some discrepancy between professors” and
students’ attitudes toward research methods, but I believe
that the new edition of Introduction to Behavioral Research
Methods helps to narrow the gap.

New to This Edition

e Replication research is discussed in greater detail, along
with the use of registered replication reports.

¢ The difference between reflective and formative meas-
ures is covered to dispel the erroneous belief that all
multi-item scales must have high interitem reliability.

¢ Additional material on the use of telephone surveys and
internet-based research has been added in light of the
explosion in cell phone usage and Web-based studies.

e Attention is given to shortcomings of traditional null
hypothesis significance testing and to alternative ap-
proaches to statistical inference involving confidence
intervals and effect sizes.

e The two chapters on basic statistical analyses have
been reorganized so that conceptual issues in statisti-
cal inference appear in Chapter 11 and the details of
analyses such as t-tests and analysis of variance appear
in Chapter 12, providing greater flexibility in how fun-
damental statistical issues are covered.

¢ The problems of deductive disclosure and computer
security have been added to the discussion of data
confidentiality.

¢ The section on scientific misconduct has been expand-
ed given egregious cases of fraud since the previous
edition.

* A new section on “Ethical Issues in Analyzing Data
and Reporting Results” has been added that addresses
cleaning data, overanalyzing data, selective reporting,
and post hoc theorizing.

REVEL™

Educational technology designed for the way today’s stu-
dents read, think, and learn

When students are engaged deeply, they learn more
effectively and perform better in their courses. This simple
fact inspired the creation of REVEL: an immersive learn-
ing experience designed for the way today’s students read,
think, and learn. Built in collaboration with educators and
students nationwide, REVEL is the newest, fully digital
way to deliver respected Pearson content.

REVEL enlivens course content with media interac-
tives and assessments — integrated directly within the au-
thors’ narrative — that provide opportunities for students
to read about and practice course material in tandem. This
immersive educational technology boosts student engage-
ment, which leads to better understanding of concepts and
improved performance throughout the course.

Learn more about REVEL: www.pearsonhighered.
com/revel

Available Instructor Resources

The following resources are available for instructors. These
can be downloaded at http://www.pearsonhighered.
com/irc. Login required.


http://www.pearsonhighered.com/revel
http://www.pearsonhighered.com/irc
http://www.pearsonhighered.com/revel
http://www.pearsonhighered.com/irc
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* PowerPoint—provides a core template of the content ¢ Test Bank—includes additional questions beyond the
covered throughout the text. Can easily be added to REVEL in multiple choice and open-ended formats.
customize for your classroom. * MyTest—an electronic format of the Test Bank to cus-

¢ Instructor’s Manual—includes an outline of the chapter tomize in-class tests or quizzes. Visit: http://www.
in the text, a list of key terms, ideas for course enhance- pearsonhighered.com/mytest.

ment (including handouts that can be copied and given
to students), and questions for review and application.


http://www.pearsonhighered.com/mytest
http://www.pearsonhighered.com/mytest
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Chapter 1

Research in the Behavioral

Sciences

Learning Objectives

1.1 Recall the early history of behavioral research

1.2 Summarize the three primary goals of
behavioral research

1.3 Discuss ways in which the findings of
behavioral research do and do not coincide
with common sense

1.4 Name four benefits of understanding
research methods for students

1.5 Summarize the three criteria that must be
met to consider an investigation scientific

1.6 Explain the difference between theories and
models

1.7 Compare deduction and induction as ways
to develop research hypotheses

Stop for a moment and imagine, as vividly as you can, a
scientist at work. Let your imagination fill in as many
details as possible regarding this scene.

What does the imagined scientist look like?
Where is the person working?
What is the scientist doing?

When I asked a group of undergraduate students to
imagine a scientist and tell me what they imagined, I found
their answers to be quite intriguing.

First, virtually every student said that their imagined
scientist was male. This in itself is interesting given that a
high percentage of scientists are, of course, women.

Second, most of the students reported that they imag-
ined that the scientist was wearing a white lab coat and
working in some kind of laboratory. The details regarding
this laboratory differed from student to student, but the lab
always contained technical scientific equipment of one kind
or another. Some students imagined a chemist, surrounded

1.8 Contrast conceptual and operational
definitions

1.9  Explain how scientific progress occurs

Distinguish among the four broad
strategies of behavioral research

1.11 List specialties that comprise behavioral

research

1.12 Explain how animal research has
contributed to knowledge about thought,
behavior, and emotion

1.13 List the decisions that researchers must

make when they conduct behavioral
research

by substances in test tubes and beakers. Other students
thought of a biologist peering into a microscope. Still others
conjured up a physicist working with sophisticated elec-
tronic equipment. One or two students imagined an astron-
omer peering through a telescope, and a few even imagined
a “mad scientist” creating monsters in a shadowy dungeon
lit by torches. Most interesting to me was the fact that
although these students were members of a psychology
class (in fact, most were psychology majors), not one of
them thought of any kind of a behavioral scientist when I
asked them to imagine a scientist.

Their responses were probably typical of what most
people would say if asked to imagine a scientist. For
most people, the prototypical scientist is a man wearing a
white lab coat working in a laboratory filled with techni-
cal equipment. Most people do not think of psychologists
and other behavioral researchers as scientists in the same
way they think of physicists, chemists, and biologists as
scientists.
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Instead, people tend to think of psychologists primar-
ily in their roles as mental health professionals. If I had
asked you to imagine a psychologist, you probably would
have thought of a counselor talking with a client about his
or her problems. You probably would not have imagined a
behavioral researcher, such as a developmental psycholo-
gist studying how children learn numbers, a physiological
psychologist studying startle responses, a social psycholo-
gist conducting an experiment on aggression, a political
psychologist measuring voters’ attitudes, or an organiza-
tional psychologist interviewing employees at an automo-
bile assembly plant.

Psychology, however, is not only a profession that pro-
motes human welfare through counseling, psychotherapy,
education, and other activities but also a scientific disci-
pline that studies behavior and mental processes. Just as
biologists study living organisms and astronomers study
the stars, behavioral scientists conduct research involving
behavior and mental processes.

1.1: The Beginnings of
Behavioral Research

1.1 Recall the early history of behavioral research

People have asked questions about the causes of behavior
throughout written history. Aristotle (384-322 BCE) is some-
times credited as being the first individual to systemati-
cally address basic questions about the nature of human
beings and why they behave as they do, and within West-
ern culture this claim may be true. However, more ancient
writings from India, including the Upanishads and the
teachings of Gautama Buddha (563-483 BCE), offer equally
sophisticated psychological insights into human thought,
emotion, and behavior.

For over two millennia, however, the approach to
answering questions about human behavior was entirely
speculative. People would simply concoct explanations of
behavior based on everyday observation, creative insight, or
religious doctrine. For many centuries, people who wrote
about behavior tended to be philosophers or theologians,
and their approach was not scientific. Even so, many of these
early insights into behavior were, of course, quite accurate.

And yet many of these explanations of behavior were
also completely wrong. These early thinkers should not be
faulted for having made mistakes, for even modern
researchers sometimes draw incorrect conclusions. Unlike
behavioral scientists today, however, these early “psychol-
ogists” (to use the term loosely) did not rely on scientific
research to answer questions about behavior. As a result,
they had no way to test the validity of their explanations
and, thus, no way to discover whether or not their ideas
and interpretations were accurate.

Scientific psychology (and behavioral science more
broadly) was born during the last quarter of the nineteenth
century. Through the influence of early researchers such as
Wilhelm Wundt, William James, John Watson, G. Stanley
Hall, and others, people began to realize that basic ques-
tions about behavior could be addressed using many of the
same approaches that were used in more established sci-
ences, such as biology, chemistry, and physics.

Today, more than 100 years later, the work of a few
creative scientists has blossomed into a very large enter-
prise, involving hundreds of thousands of researchers
around the world who devote part or all of their working
lives to the scientific study of behavior. These include not
only research psychologists but also researchers in other
disciplines such as education, social work, family stud-
ies, communication, management, health and exercise
science, public policy, marketing, and a number of medi-
cal fields (such as nursing, neurology, psychiatry, and
geriatrics). What researchers in all of these areas of
behavioral science have in common is that they apply
scientific methodologies to the study of behavior,
thought, and emotion.

Contributors to Behavioral
Research

Wilhelm Wundt and the Founding of
Scientific Psychology

Wilhelm Wundt (1832-1920) was the first research psycholo-
gist. Most of those before him who were interested in behavior
identified themselves primarily as philosophers, theologians,
biologists, physicians, or physiologists. Wundt, on the other
hand, was the first to view himself as a research psychologist.

Wundt began studying medicine but switched to physiol-
ogy after working with Johannes Muiller, the leading physiolo-
gist of the time. Although his early research was in physiology
rather than psychology, Wundt soon became interested in
applying the methods of physiology to the study of psychol-
ogy. In 1874, Wundt published a landmark text, Principles of
Physiological Psychology, in which he boldly stated his plan to
“mark out a new domain of science.”

In 1875, Wundt established one of the first two psychology
laboratories in the world at the University of Leipzig. Although it
has been customary to cite 1879 as the year in which his lab
was founded, Wundt was actually given laboratory space by the
university for his laboratory equipment in 1875 (Watson, 1978).
William James established a laboratory at Harvard University at
about the same time, thus establishing the first psychological
laboratory in the United States (Bringmann, 1979).

Beyond establishing the Leipzig laboratory, Wundt made
many other contributions to behavioral science. He founded a
scientific journal in 1881 for the publication of research in
experimental psychology—the first journal to devote more



space to psychology than to philosophy. (At the time, psy-
chology was viewed as an area in the study of philosophy.)
He also conducted research on a variety of psychological
processes, including sensation, perception, reaction time,
attention, emotion, and introspection. Importantly, he also
trained many students who went on to make their own contri-
butions to early psychology: G. Stanley Hall (who started the
American Psychological Association and is considered the
founder of child psychology), Lightner Witmer (who estab-
lished the first psychological clinic), Edward Titchener (who
brought Wundt’s ideas to the United States), and Hugo Mun-
sterberg (a pioneer in applied psychology). Also among
Wundt’s students was James McKeen Cattell, who, in addi-
tion to conducting early research on mental tests, was the
first college professor to integrate the study of experimental
methods into the undergraduate psychology curriculum
(Watson, 1978). In part, you have Cattell to thank for the
importance that colleges and universities place on courses in
research methods.

1.2: Goals of Behavioral
Research

1.2 Summarize the three primary goals of behavioral
research

Psychology and the other behavioral sciences are thriving
as never before. Theoretical and methodological advances
have led to important discoveries that have not only
enhanced our understanding of behavior but also
improved the quality of human life. Each year, behavioral
researchers publish the results of tens of thousands of stud-
ies, each of which adds incrementally to what we know
about the behavior of human beings and other animals.

Some researchers distinguish between two primary
types of research that differ with respect to the researcher’s
primary goal. Basic research is conducted to understand
psychological processes without regard for whether or not
the knowledge is immediately applicable. The primary
goal of basic research is to increase our knowledge. This is
not to say that basic researchers aren’t interested in the
applicability of their findings. They usually are. In fact, the
results of basic research are usually quite useful, often in
ways that were not anticipated by the researchers them-
selves. For example, basic research involving brain func-
tion has led to the development of drugs that control
symptoms of mental illness, and basic research on cogni-
tive development in children has led to educational inno-
vations in schools. However, the immediate goal of basic
research is to understand a psychological phenomenon
rather than to solve a particular problem.

In contrast, the goal of applied research is to find solutions
for particular problems rather than to enhance general
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knowledge about psychological processes. For example,
industrial-organizational psychologists are often hired by
businesses to study and solve problems related to employee
morale, satisfaction, and productivity. Similarly, community
psychologists are sometimes asked to investigate social prob-
lems such as racial tension, littering, and violence in a par-
ticular city, and researchers in human development and
social work study problems such as child abuse and teenage
pregnancy. These applied researchers use scientific
approaches to understand and solve some problem of imme-
diate concern (such as employee morale, prejudice, or child
abuse). Other applied researchers conduct evaluation research
(also called program evaluation), using behavioral research
methods to assess the effects of social or institutional pro-
grams on behavior. When new programs are implemented—
such as when new educational programs are introduced into
the schools, new laws are passed, or new employee policies
are implemented in a business organization—program eval-
uators are sometimes asked to determine whether the new
program is effective in achieving its intended purpose. If so,
the evaluator often tries to figure out precisely why the pro-
gram works; if not, the evaluator tries to uncover why the
program was unsuccessful.

Although the distinction between basic and applied
research is sometimes useful, we must keep in mind that
the primary difference between them lies in the researcher’s
purpose in conducting the research and not in the nature of
the research itself. In fact, it is often difficult to know
whether a particular study should be classified as basic or
applied simply from looking at the design of the study.

Furthermore, the basic—applied distinction overlooks the
intimate connection between research that is conducted to
advance knowledge and research that is conducted to solve
problems. Much basic research is immediately applicable,
and much applied research provides information that
enhances our basic knowledge. Furthermore, because applied
research often requires an understanding of what people do
and why, basic research provides the foundation on which
much applied research rests. In return, applied research often
provides important ideas and new questions for basic
researchers. In the process of trying to solve particular prob-
lems, new questions and insights arise. Thus, although
researchers may approach a particular study with one of
these goals in mind, behavioral science as a whole benefits
from the integration of both basic and applied research.

Whether behavioral researchers are conducting basic
or applied research, they generally do so with one of three
goals in mind—description, prediction, or explanation.
That is, they design their research with the intent of
describing behavior, predicting behavior, or explaining
behavior. Basic researchers stop once they have adequately
described, predicted, or explained the phenomenon of
interest; applied researchers typically go one step further
to offer suggestions and solutions based on their findings.
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1.2.1: Describing Behavior

Some behavioral research focuses primarily on describing
patterns of behavior, thought, or emotion. Survey research-
ers, for example, conduct large studies of randomly selected
respondents to determine what people think, feel, and do.
You are undoubtedly familiar with public opinion polls,
such as those that dominate the news during elections and
that describe people’s attitudes and preferences for candi-
dates. Some research in clinical psychology and psychiatry
investigates the prevalence of certain psychological disor-
ders. Marketing researchers conduct descriptive research to
study consumers’ preferences and buying practices. Other
examples of descriptive studies include research in devel-
opmental psychology that describes age-related changes in
behavior and studies from industrial psychology that
describe the behavior of effective managers.

1.2.2: Predicting Behavior

Many behavioral researchers are interested in predicting
people’s behavior. For example, personnel psychologists
try to predict employees’ job performance from employ-
ment tests and interviews. Similarly, educational psycholo-
gists develop ways to predict academic performance from
scores on standardized tests in order to identify students
who might have learning difficulties in school. Likewise,
some forensic psychologists are interested in understand-
ing variables that predict which criminals are likely to be
dangerous if released from prison. Developing ways to
predict job performance, school grades, or violent tenden-
cies requires considerable research. The tests to be used
(such as employment or achievement tests) must be admin-
istered, analyzed, and refined to meet certain statistical cri-
teria. Then data are collected and analyzed to identify the
best predictors of the target behavior. Prediction equations
are calculated and validated on other samples of partici-
pants to verify that they predict the behavior successfully.
All along the way, the scientific prediction of behavior
involves behavioral research methods.

1.2.3: Explaining Behavior

Most researchers regard explanation as the most important
goal of scientific research. Although description and pre-
diction are quite important, scientists usually do not feel
that they really understand something until they can
explain it. We may be able to describe patterns of violence
among prisoners who are released from prison and even
identify variables that allow us to predict, within limits,
which prisoners are likely to be violent once released.
However, until we can explain why certain prisoners are
violent and others are not, the picture is not complete. As
we’ll discuss later in this chapter, an important part of any
science involves developing and testing theories that
explain the phenomena of interest.

WRITING PROMPT

Description, Prediction, and Explanation

We have seen that the goals of behavioral research are to describe,
predict, and explain behavior. Consider a psychological phenome-
non (such as procrastination, drunk driving, etc.) that seems interest-
ing or important to you. List three questions about this topic that
involve (1) describing something about the phenomenon, (2) predict-
ing the phenomenon, and (3) explaining the phenomenon.

> The response entered here will appear in the
performance dashboard and can be viewed by
your instructor.

Submit

1.3: Behavioral Science and
Common Sense

1.3 Discuss ways in which the findings of behavioral
research do and do not coincide with common
sense

Unlike research in the physical and natural sciences,
research in the behavioral sciences often deals with topics
that are familiar to most people. For example, although few
of us would claim to have personal knowledge of sub-
atomic particles, cellular structure, or chloroplasts, we all
have a great deal of experience with memory, prejudice,
sleep, and emotion. Because they have personal experience
with many of the topics of behavioral science, people some-
times maintain that the findings of behavioral science are
mostly common sense—things that we all knew already.

In some instances, this is undoubtedly true. It would
be a strange science indeed whose findings contradicted
everything that laypeople believed about behavior,
thought, and emotion. Even so, the fact that a large per-
centage of the population believes something is no proof of
its accuracy. After all, most people once believed that the
sun revolved around the Earth, that flies generated sponta-
neously from decaying meat, and that epilepsy was
brought about by demonic possession—all formerly “com-
monsense” beliefs that were disconfirmed through scien-
tific investigation.

Likewise, behavioral scientists have discredited many
widely held beliefs about behavior, including the following;:

¢ Parents should not respond too quickly to a crying
infant because doing so will make the baby spoiled
and difficult (in reality, greater parental responsive-
ness actually leads to less demanding babies).

¢ Geniuses are more likely to be crazy or strange than
people of average intelligence (on the contrary, excep-
tionally intelligent people tend to be more emotionally
and socially adjusted).



e Paying people a great deal of money to do a job
increases their motivation to do it (actually, high
rewards can undermine intrinsic motivation).

* Most differences between men and women are purely
biological (only in the past 50 years have we begun to
understand fully the profound effects of socialization
on gender-related behavior).

Only through scientific investigation can we test popular
beliefs to see which ones are accurate and which ones are
myths.

To look at another side of the issue, common sense can
interfere with scientific progress. Scientists” own common-
sense assumptions about the world can blind them to alter-
native ways of thinking about the topics they study. Some
of the greatest advances in the physical sciences have
occurred when people realized that their commonsense
notions about the world needed to be abandoned. The
Newtonian revolution in physics, for example, was the
“result of realizing that commonsense notions about
change, forces, motion, and the nature of space needed to
be replaced if we were to uncover the real laws of motion”
(Rosenberg, 1995, p. 15).

Social and behavioral scientists often rely on common-
sense notions regarding behavior, thought, and emotion.
When these notions are correct, they guide us in fruitful
directions, but when they are wrong, they prevent us from
understanding how psychological processes actually oper-
ate. Scientists are, after all, just ordinary people who, like
everyone else, are subject to biases that are influenced
by culture and personal experience. However, scientists
have a special obligation to question their commonsense
assumptions and to try to minimize the impact of those
assumptions on their work.

1.4: The Value of Research
to the Student

1.4 Name four benefits of understanding research
methods for students

The usefulness of research for understanding behavior and
improving the quality of life is rather apparent, but it may be
less obvious that a firm grasp of basic research methodology
has benefits for a student such as yourself. After all, most
students who take courses in research methods have no
intention of becoming researchers. Understandably, such
students may wonder how studying research benefits them.

A background in research has at least four important
benefits:

First, knowledge about research methods allows people to
understand research that is relevant to their professions.
Many professionals who deal with people—not only

Research in the Behavioral Sciences 5

psychologists but also those in social work, nursing, educa-
tion, management, medicine, public relations, coaching,
public policy, advertising, and the ministry—must keep up
with advances in their fields. For example, people who
become counselors and therapists are obligated to stay
abreast of the research literature that deals with therapy
and related topics. Similarly, teachers need to stay informed
about recent research that might help improve their teach-
ing. In business, many decisions that executives and man-
agers make in the workplace must be based on the outcomes
of research studies. However, most of this information is
published in professional research journals, and, as you
may have learned from experience, journal articles can be
nearly incomprehensible unless the reader knows some-
thing about research methodology and statistics. Thus, a
background in research provides you with knowledge and
skills that may be useful in professional life.

Related to this outcome is a second: A knowledge of
research methodology makes one a more intelligent and
effective “research consumer” in everyday life. Increasingly,
we are asked to make everyday decisions on the basis of
scientific research findings. When we try to decide which
new car to buy, how much we should exercise, which
weight-loss program to select, whether to enter our chil-
dren in public versus private schools, whether to get a flu
shot, or whether we should follow the latest fad to improve
our happiness or prolong our life, we are often confronted
with research findings that argue one way or the other. Sim-
ilarly, when people serve on juries, they often must consider
scientific evidence presented by experts. Unfortunately,
studies show that most adults do not understand the scien-
tific process well enough to weigh such evidence intelli-
gently and fairly. Less than half of American adults in a
random nationwide survey understood the most basic
requirement of a good experimental design, and only a
third could explain “what it means to study something sci-
entifically” (National Science Board, 2002). Without such
knowledge, people are unprepared to spot shoddy studies,
questionable statistics, and unjustified conclusions in the
research they read or hear about. People who have a basic
knowledge of research design and analyses are in a better
position to evaluate the scientific evidence they encounter
in everyday life than those without such knowledge.

A third outcome of research training involves the
development of critical thinking. Scientists are a critical lot,
always asking questions, considering alternative explana-
tions, insisting on hard evidence, refining their methods,
and critiquing their own and others’ conclusions. Many
people have found that a critical, scientific approach to
solving problems is useful in their everyday lives.

A fourth benefit of learning about and becoming
involved in research is that it helps one become an author-
ity not only on research methodology but also on particu-
lar topics. In the process of reading about previous studies,
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wrestling with issues involving research strategy, collect-
ing data, and interpreting the results, researchers grow
increasingly familiar with their topics. For this reason, fac-
ulty members at many colleges and universities urge their
students to become involved in research, such as class pro-
jects, independent research projects, or a faculty member’s
research. This is also one reason why many colleges and
universities insist that their faculty maintain ongoing
research programs. By remaining active as researchers,
professors engage in an ongoing learning process that
keeps them at the forefront of their fields.

Many years ago, science fiction writer H. G. Wells pre-
dicted that “Statistical thinking will one day be as necessary
for efficient citizenship as the ability to read and write.”
Although we are not at the point where the ability to think
like a scientist and statistician is as important as reading or
writing, knowledge of research methods and statistics is
becoming increasingly important for successful living.

1.5: The Scientific Approach

1.5 Summarize the three criteria that must be met to
consider an investigation scientific

I noted earlier that most people have greater difficulty
thinking of psychology and other behavioral sciences as
science than regarding chemistry, biology, physics, or
astronomy as science. In part, this is because many people
misunderstand what science is. Most people appreciate
that scientific knowledge is somehow special, but they
judge whether a discipline is scientific on the basis of the
topics it studies. Research involving molecules, chromo-
somes, and sunspots seems more scientific to most people
than research involving emotions, memories, or social
interactions, for example.

Whether an area of study is scientific has little to do
with the topics it studies, however. Rather, science is
defined in terms of the approaches used to study the topic.
Specifically, three criteria must be met for an investigation
to be considered scientific: systematic empiricism, public
verification, and solvability (Stanovich, 1996).

1.5.1: Systematic Empiricism

Empiricism refers to the practice of relying on observation
to draw conclusions about the world.

The story is told about two scientists who saw a flock of
sheep standing in a field. Gesturing toward the sheep, one
scientist said, “Look, all of those sheep have just been
shorn.” The other scientist narrowed his eyes in thought,
then replied, “Well, on the side facing us anyway.” Scientists
insist that conclusions be based on what can be objectively
observed and not on assumptions, hunches, unfounded

beliefs, or the products of people’s imaginations. Although
most people today would agree that the best way to find out
about something is to observe it directly, this was not always
the case. Until the late sixteenth century, experts relied more
heavily on reason, intuition, and religious doctrine than on
observation to answer questions.

But observation alone does not make something a sci-
ence. After all, everyone draws conclusions about human
nature from observing people in everyday life. Scientific
observation is systematic. Scientists structure their observa-
tions in systematic ways so that they can use them to draw
valid conclusions about the nature of the world. For exam-
ple, a behavioral researcher who is interested in the effects
of exercise on stress is not likely simply to chat with people
who exercise about how much stress they feel. Rather, the
researcher would design a carefully controlled study in
which people are assigned randomly to different exercise
programs and then measure their stress using reliable and
valid techniques. Data obtained through systematic empir-
icism allow researchers to draw much more confident con-
clusions than they can draw from casual observation alone.

1.5.2: Public Verification

The second criterion for scientific investigation is that the
methods and results be available for public verification. In
other words, research must be conducted in such a way
that the findings of one researcher can be observed, veri-
fied, and replicated by others.

There are two reasons for this.

First, the requirement of public verification ensures
that the phenomena scientists study are real and observa-
ble and not one person’s fabrications. Scientists disregard
claims that cannot be verified by others. For example, a
person’s claim that he or she was kidnapped by Bigfoot
makes interesting reading, but it is not scientific if it cannot
be verified.

Second, public verification makes science self-correct-
ing. When research is open to public scrutiny, errors in
methodology and interpretation can be discovered and cor-
rected by other researchers. The findings obtained from sci-
entific research are not always correct, but the requirement
of public verification increases the likelihood that errors
and incorrect conclusions will be detected and corrected.

Public verification requires that researchers report
their methods and their findings to the scientific commu-
nity, usually in the form of journal articles or presentations
of papers at professional meetings. In this way, the meth-
ods, results, and conclusions of a study can be examined
and possibly challenged by others. As long as researchers
report their methods in detail, other researchers can
attempt to repeat, or replicate, the research. Replication not
only catches errors but also allows researchers to build on
and extend the work of others.



1.5.3: Solvable Problems

The third criterion for scientific investigation is that science
deals only with solvable problems. Scientists can investigate
only those questions that are answerable given current
knowledge and research techniques.

This criterion means that many questions fall outside
the realm of scientific investigation. For example, the ques-
tion “Are there angels?” is not scientific: No one has yet
devised a way of studying angels that is empirical, system-
atic, and publicly verifiable. This does not necessarily
imply that angels do not exist or that the question is unim-
portant. It simply means that this question is beyond the
scope of scientific investigation.

In Depth

Science and Pseudoscience

The results of scientific investigations are not always correct,
but because researchers abide by the criteria of systematic
empiricism, public verification, and solvable problems, scien-
tific findings are the most trustworthy source of knowledge that
we have. Unfortunately, not all research findings that appear to
be scientific actually are, but people sometimes have trouble
telling the difference. The term pseudoscience refers to claims
of evidence that masquerade as science but in fact violate the
basic criteria of scientific investigation that we just discussed
(Radner & Radner, 1982).

As we have seen, scientists rely on systematic observation.
Pseudoscientific evidence, however, is often not based on
observation, and when it is, the data are not collected in a sys-
tematic fashion that allows valid conclusions to be drawn.
Instead, the evidence is based on myths, untested beliefs, anec-
dotes about people’s personal experiences, the opinions of self-
proclaimed “experts,” or the results of poorly designed studies
that do not meet minimum scientific standards. For example,
von Daniken (1970) used biblical references to “chariots of fire”
in Chariots of the Gods? as evidence for ancient spacecrafts.
However, because biblical evidence of past events is neither
systematic nor verifiable, it cannot be considered scientific. This
is not to say that such evidence is necessarily inaccurate; it is
simply not permissible in scientific investigation because its
veracity cannot be determined conclusively. Similarly, pseudo-
scientists often rely on people’s beliefs rather than on observa-
tion or accepted scientific fact to bolster their arguments.
Scientists wait for the empirical evidence to come in rather than
basing their conclusions on what others think might be the case.

When pseudoscience does rely on observed evidence, it
tends to use data that are biased to support its case.

Example

For example, those who believe that people can see the future
point to specific episodes in which people seemed to know in
advance that something was going to happen. A popular
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tabloid once invited its readers to send in their predictions of
what would happen during the next year. When the 1,500 sub-
missions were opened a year later, one contestant was correct
in all five of her predictions. The tabloid called this a “stunning
display of psychic ability.” Was it? Isn’t it just as likely that, out
of 1,500 entries, one person would, just by chance, make cor-
rect predictions?

Scientific logic requires that the misses be considered evi-
dence along with the hits. Pseudoscientific logic, on the other
hand, is satisfied with a single (perhaps random) occurrence.
Unlike the extrasensory perception (ESP) survey conducted by
the tabloid, scientific studies of ESP test whether people can
predict future events at better than chance levels.

Much pseudoscience is based on individuals’ reports of what
they have experienced—reports that are essentially unverifiable.
If Mr. Smith claims to have been abducted by aliens, how do we
know whether he is teling the truth? If Ms. Brown says she
“knew” beforehand that her uncle had been hurt in an accident,
who's to refute her? Of course, Mr. Smith and Ms. Brown might
be telling the truth. On the other hand, they might be playing a
prank, mentally disturbed, trying to cash in on the publicity, or
sincerely confused. Regardless, because their claims are unver-
ifiable, they cannot be used as scientific evidence.

Furthermore, when pseudoscientific claims appear to be
based on research studies, one usually finds that the research
was not published in scientific journals. In fact, it is often hard
to find a report of the study anywhere, and when a report can
be located, on the Web, for example, it has usually not been
peer-reviewed by other scientists. You should be very suspi-
cious of the results of any research that has not been submit-
ted to other experts for review.

Pseudoscientific beliefs are often stated in such a way that
they can never be tested. Those who believe in ESP, for
example, sometimes argue that ESP cannot be tested
empirically because the conditions necessary for the occur-
rence of ESP are compromised under controlled laboratory
conditions. Similarly, some advocates of creationism claim
that the Earth is much younger than it appears from geo-
logical evidence. When the Earth was created in the rela-
tively recent past, they argue, God put fossils and geological
formations in the rocks that only make it appear to be mil-
lions of years old. In both these examples, the claims are
untestable and, thus, pseudoscientific.

1.6: Detecting and
Explaining Phenomena

1.6 Explain the difference between theories and models

Scientists are in the business of doing two distinct things
(Haig, 2002; Herschel, 1987; Proctor & Capaldi, 2001).
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First, they are in the business of discovering and docu-
menting new phenomena, patterns, and relationships.
Historically, analyses of the scientific method have
neglected this crucial aspect of scientific investigation.
Most descriptions of how scientists go about their work
have assumed that all research involves testing theoretical
explanations of phenomena.

Many philosophers and scientists now question this
narrow view of science. In many instances, it is not reason-
able for a researcher to propose a hypothesis before con-
ducting a study because no viable theory yet exists and the
researcher does not have enough information about the
phenomenon to develop one (Kerr, 1998). Being forced to
test hypotheses prematurely—before a coherent, viable
theory exists—may lead to poorly conceived studies that
test half-baked ideas. In the early stages of investigating a
particular phenomenon, it may be better to design studies
to detect and describe patterns and relationships before
testing hypotheses about them. After all, without identify-
ing and describing phenomena that need to be understood,
neither theory-building nor future research can proceed in
an efficient manner. Typically, research questions evolve
from vague and poorly structured ideas to a point at which
formal theories may be offered. Conducting research in the
“context of discovery” (Herschel, 1987) allows researchers
to collect data that describe phenomena, uncover patterns,
and identify questions that need to be addressed.

Scientists’ second job is to develop and evaluate
explanations of the phenomena they see. Once they iden-
tify phenomena to be explained and have collected suffi-
cient information about them, they develop theories to
explain the patterns they observe and then conduct
research to test those theories. When you hear the word
theory, you probably think of theories such as Darwin’s
theory of evolution or Einstein’s theory of relativity. How-
ever, nothing in the concept of theory requires that it be as
grand or all-encompassing as evolution or relativity. Most
theories, whether in psychology or in other sciences, are
much less ambitious, attempting to explain only a small
and circumscribed range of phenomena.

1.6.1: Theories

A theory is a set of propositions that attempts to explain
the relationships among a set of concepts. For example,
Fiedler’s (1967) contingency theory of leadership specifies
the conditions in which certain kinds of leaders will be
more effective in group settings. Some leaders are pre-
dominantly task-oriented; they keep the group focused on
its purpose, discourage socializing, and demand that the
members participate. Other leaders are predominantly
relationship-oriented; these leaders are concerned primar-
ily with fostering positive relations among group mem-
bers and with group satisfaction. The contingency theory

proposes three factors that determine whether a task-ori-
ented or relationship-oriented leader will be more effec-
tive in a particular situation: the quality of the relationship
between the leader and group members, the degree to
which the group’s task is structured, and the leader’s
power within the group. In fact, the theory specifies quite
precisely the conditions under which certain leaders are
more effective than others. The contingency theory of
leadership fits our definition of a theory because it
attempts to explain the relationships among a set of con-
cepts (the concepts of leadership effectiveness, task versus
interpersonal leaders, leader-member relations, task
structure, and leader power).

Occasionally, people use the word theory in everyday
language to refer to hunches or unsubstantiated ideas. For
example, in the debate on whether to teach creationism or
intelligent design as an alternative to evolution in public
schools, creationists dismiss evolution because it’s “only a
theory.” This use of the term theory is very misleading.
Scientific theories are not wild guesses or unsupported
hunches. On the contrary, theories are accepted as valid
only to the extent that they are supported by empirical
findings. Science insists that theories be consistent with the
facts as they are currently known. Theories that are not
supported by data are usually discarded or replaced by
other theories.

Theory construction is a creative exercise, and ideas
for theories can come from almost anywhere. Sometimes,
researchers immerse themselves in the research literature
and purposefully work toward developing a theory. In
other instances, researchers construct theories to explain
patterns they observe in data they have collected. Other
theories have been developed on the basis of case studies
or everyday observation. Sometimes, a scientist does not
agree with another researcher’s explanation of a phenom-
enon and sets out to develop a better theory to explain it.
At other times, a scientist may get a fully developed theo-
retical insight when he or she is not even working on
research. Researchers are not constrained in terms of where
they get their theoretical ideas, and there is no single way
to develop a theory.

However, even though ideas for theories can come
from anywhere, a good theory must meet several criteria
(Fiske, 2004).

What are the characteristics of a good theory in psy-
chology?

Specifically, a good theory in psychology:
e proposes causal relationships, explaining how one or

more variables cause or lead to particular cognitive,
emotional, behavioral, or physiological responses;

e s coherent in the sense of being clear, straightforward,
logical, and consistent;



e is parsimonious, using as few concepts and processes
as possible to explain the target phenomenon;

e generates testable hypotheses that are able to be dis-
confirmed through research;

e stimulates other researchers to conduct research to test
the theory; and

e solves an existing theoretical question.

1.6.2: Models

Closely related to theories are models. In fact, researchers
occasionally use the terms theory and model interchangeably,
but we can make a distinction between them. Whereas a the-
ory specifies both how and why concepts are related, a model
describes only how they are related. We may have a model
that describes how variables are related (such as specifying
that X leads to Y, which then leads to Z) without having a
theory that explains why these effects occur. Put differently, a
model tries to describe the hypothesized relationships among
variables, whereas a theory tries to explain those relationships.

For example, the assortative mating model postulates
that people tend to select mates who are similar to themselves.
This model has received overwhelming support from numer-
ous research studies showing that for nearly every variable
that has been examined—such as age, ethnicity, race, emo-
tional stability, agreeableness, conscientiousness, and physical
attractiveness—people tend to pair up with others who
resemble them (Botwin, Buss, & Shackelford, 1997; Little, Burt,
& Perrett, 2006). However, this model does not explain why
assortative mating occurs. Various theories have been pro-
posed to explain this effect. For example, one theory suggests
that people tend to form relationships with people who live
close to them, and we tend to live near those who are similar
to us, and another theory proposes that interactions with peo-
ple who are similar to us are generally more rewarding and
less conflicted than those with people who are dissimilar.

1.7: Research Hypotheses

1.7 Compare deduction and induction as ways to
develop research hypotheses

On the whole, scientists are a skeptical bunch, and they are
not inclined to accept theories and models that have not
been supported by empirical research. Thus, a great deal of
their time is spent testing theories and models to deter-
mine their usefulness in explaining and predicting behav-
ior. Although theoretical ideas may come from anywhere,
scientists are very constrained in the procedures they use
to test their theories.

People can usually find reasons for almost anything
after it happens. In fact, we sometimes find it equally easy
to explain completely opposite occurrences. Consider Jim
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and Marie, a married couple I know. If I hear in 5 years that
Jim and Marie are happily married, I'll probably be able to
look back and find clear-cut reasons why their relationship
worked out so well. If, on the other hand, I learn in 5 years
that they’re getting divorced, I'll be able to recall indica-
tions that all was not well even from the beginning. As the
saying goes, hindsight is 20/20. Nearly everything makes
sense after it happens.

The ease with which we can retrospectively explain even
opposite occurrences leads scientists to be skeptical of post
hoc explanations—explanations that are made after the fact. In
light of this, a theory’s ability to explain occurrences in a post
hoc fashion provides little evidence of its accuracy or useful-
ness. If scientists have no preconceptions about what should
happen in a study, they can often explain whatever pattern of
results they obtain in a post hoc fashion (Kerr, 1998). Of
course, if a theory can’t explain a particular finding, we can
conclude that the theory is weak, but researchers can often
explain findings post hoc that they would not have predicted
in advance of conducting the study.

More informative is the degree to which a theory can
successfully predict what will happen. To provide a convinc-
ing test of a theory, researchers make specific research
hypotheses a priori—before collecting the data. By making
specific predictions about what will occur in a study, research-
ers avoid the pitfalls associated with purely post hoc expla-
nations. Theories that accurately predict what will happen in
a research study are regarded much more positively than
those that can only explain the findings afterward.

The process of testing theories is an indirect one.
Theories themselves are not tested directly. The proposi-
tions in a theory are usually too broad and complex to be
tested directly in a particular study. Rather, when
researchers set about to test a theory, they do so indi-
rectly by testing one or more hypotheses that are derived
from the theory.

1.7.1: Deduction and Induction

Deriving hypotheses from a theory involves deduction, a
process of reasoning from a general proposition (the the-
ory) to specific implications of that proposition (the
hypotheses). When deriving a hypothesis, the researcher
asks, If the theory is true, what would we expect to
observe? For example, one hypothesis that can be derived
(or deduced) from the contingency model of leadership is
that relationship-oriented leaders will be more effective
when the group’s task is moderately structured rather
than unstructured. If we do an experiment to test the
validity of this hypothesis, we are testing part, but only
part, of the contingency theory of leadership.

You can think of a hypothesis as an if-then statement of
the general form, “If a, then b.” Based on the theory, the
researcher hypothesizes that if certain conditions occur, then





