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For years we have watched students come into the psychology research meth-
ods course with a fundamental fear of science. Somewhere, these students
seem to have developed the idea that psychology is interesting and fun, but sci-
ence is tedious and difficult. Many students even resent the fact that they have
to take a research methods course: “After all, I want to be a psychologist, not
a scientist.”

As the semester progresses, however, most of these students begin to lose
their fears, and many of them actually begin to enjoy the course. Much of this
change in attitude is based on a realization that science is simply the technique
that psychologists use to gather information and to answer questions. As long
as the questions are interesting, then the task of answering them should also
be interesting.

When people watch a magician do an amazing trick, the common response
is to ask, “How was that done?” In the same way, when you learn something
interesting about human behavior, you ought to ask, “How do they know
that?” The answer is that most of the existing knowledge in the behavioral sci-
ences was gathered using scientific research methods. If you are really curious
about human behavior, then you should also be curious about the process of
studying human behavior.

This textbook has developed from years of teaching research methods.
During that time, we would try different examples or different explanations
in the classroom and watch the students’ response. Over the years, the course
evolved into a less intimidating and more interesting approach that seems to
be very effective in getting students interested in research. Our students have
been very helpful in this evolutionary process. Their feedback has directed our
progress through the development of the research methods course and the
writing of this book. In many respects they have been our teachers.

OVERVIEW OF TEXT

Research Methods for the Behavioral Sciences is intended for an undergraduate
Research Methods course in Psychology or any of the behavioral sciences. We
have organized the text according to the research process, making it

Xv
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xvi Preface

appropriate for use in a lecture-only class or a class with a lab component. The
text discusses in detail both experimental and nonexperimental research strate-
gies. We use a rather informal writing style that emphasizes discussion and
explanation of topics. Pedagogical aids include: preview outlines, chapter over-
views, Learning Check questions throughout each chapter, a running glossary,
chapter summaries, a list of Key Words for quick review at the end of each chap-
ter, a set of end-of-chapter exercises and activities, and a Web Resources section
that directs students to learning aids at a textbook companion website.

ORGANIZATION OF TEXT

Overall, the book is organized around the framework of the research
process—from start to finish. This step-by-step approach emphasizes the
decisions researchers must make at each stage of the process. The chapters
of the text have been organized into five sections. Chapters 1 and 2 focus
on the earliest considerations in the research process, presenting an over-
view of the scientific method and including tips for finding a new idea for
research and developing a research hypothesis. Chapters 3 through 6 focus
on the preliminary decisions in the research process, and include informa-
tion on how to measure variables, maintaining ethical responsibility
throughout the research process, selecting participants, and choosing a
valid research strategy. Chapters 7 through 9 introduce the experimental
research strategy and provide the details of between-subjects and within-
subjects experimental designs. Chapters 10 through 14 present other
(nonexperimental) research strategies and their associated research designs.
Chapters 15 and 16 focus on the ending decisions in the research process,
and include information on how to evaluate, interpret, and communicate
the results of the research process.

Although the chapters are organized in a series that we view as appropri-
ate for a one-semester research methods course, the order of chapters can be
varied to meet the requirements of different course instructors. For example,
the chapters on statistics and APA style can easily be presented much earlier
in the course.

WRITING STYLE

We have attempted to use a rather informal, conversational style of writing
that emphasizes discussion and explanation of topics rather than a simple
“cookbook” presentation of facts. We have found this style to be very success-
ful in our own classes and in Dr. Gravetter’s co-authored textbook, Statistics
for the Bebavioral Sciences. Students find this style very readable and unintim-
idating. This style is particularly useful for material that students perceive as
being difficult, including the topic of this text, research methodology.

PEDAGOGICAL AIDS

One item that has received particular attention as we developed this text is the
use of a variety of pedagogical aids. Each chapter includes many opportunities
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for students to interact with the material, rather than simply be passively
exposed to the material. In addition, the Learning Checks and the end-of-
chapter exercises and activities may be used by the instructor as prepackaged
assignments.

Each chapter contains the following pedagogical elements:

1. Chapter Outline: Each chapter begins with an outline of the material to
be presented to help students see the organization of the material in the
chapter.

2. Chapter Overview: A brief summary of the contents of the chapter is
presented at the beginning of each chapter to prepare students for the
material to come.

3. Multiple sections: Each chapter is divided into multiple sections and
subsections that are clearly defined with headings to help break the ma-
terial down into smaller, more manageable chunks.

4. Definitions: Each Key Word used in the text is first highlighted. At the
end of the paragraph that contains a new Key Word, a clearly identi-
fied, concise definition is provided.

5. Examples: Numerous examples are used to illustrate concepts pre-
sented in the text. Some examples are hypothetical, but most are se-
lected from current or classic studies in psychology.

6. Boxes: Boxed material, separate from the regular text, is used to offer
additional, interesting information to help demonstrate a point.

7. Figures: When appropriate, diagrams or graphs are included to illus-
trate a point made in the text.

8. Tables: Occasionally, tables are used to present information that may
best be depicted in a list format.

9. Margin Notes: Where appropriate, brief notes are presented in the mar-
gins of the text. These notes are used to offer reminders or cautions to
the students.

10. Learning Checks: At the end of major sections within each chapter, a
set of questions is provided to help students test how well they have
learned the material.

11. Chapter Summaries: At the end of each chapter a general summary is
presented to help students review the main points of the chapter.

12. Key Words: At the end of each chapter a list of the Key Words used in
the chapter is presented. The Key Words are listed in their order of ap-
pearance in the chapter so that related terms are grouped together and
so that students can spot parts of the chapter that they may need to re-
view again.

13. Exercises: At the end of each chapter are questions and activities for
students to answer and perform. The intent of the exercises is to help
students test how well they have learned the material by having them
apply what they have learned. Additionally, the instructor of the course
can use the exercises as assignments.

14. Learning Activities: At the end of each chapter are one or two sug-
gested activities that provide students with an additional learning op-
portunity to apply information presented in the text.
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15. Web Resources: The final item in each chapter is a reminder about the
learning resources available at the textbook companion website. The site
contains flashcards with the new terms introduced in the chapter, a quiz
covering the chapter content, access to workshops relevant to the
chapter, and other learning aids.

NEW TO THIS EDITION

e Throughout the book, research examples have been updated and
hypothetical results have been replaced with real research examples.
Also, several Learning Checks as well as end-of-chapter exercises and
activities have been revised or replaced.

e In Chapter 1, a new section on science and pseudoscience has been
added. Also, we simplified the research process by separating the former
step 1 into two separate steps. The distinction between the rational
method and the empirical method was also clarified, and Figure 1.3 was
revised to make it more compatible with the concepts of induction and
deduction.

e In Chapter 2, we updated the text to be compatible with the changes to the
research process in Chapter 1, and we updated the database information in
Table 2.1 and Box 2.2. Tables 2.2 and 2.3 were revised to accommodate
the guidelines from the new edition of the APA Publication Manual
(6th ed.), and a new section on taking notes while conducting a literature
search was added.

e  Material from the former Box 3.1 has been incorporated into a new
section of text in Chapter 3 to emphasize its importance. Information
was added to describe how validity and reliability can be established
with consistent positive and negative relationships. A new subsection on
artifacts, inducing experimenter bias and participant reactivity, was
created by moving material from Chapter 6 of the 3rd edition.

e In Chapter 4, the sections on ethical guidelines for research with
humans and nonhumans were updated, and the discussion of plagiarism
was greatly expanded, including examples of plagiarism in a new table.

e The introduction to Chapter 5 was edited to clarify the concept that
sample selection can influence research results, and information about
representativeness of the accessible population to the target population
was added.

e In Chapter 6, the concept that different research questions can require
different research strategies was clarified. We also made more consistent
and more frequent cross-references to other chapters in which research
strategies are discussed in more detail. The discussion of internal
validity was edited to emphasize that threats are from different types
of variables. The former section on validity and individual research
strategies was edited drastically to minimize redundancy.

e Chapter 7 was edited to clarify the temporal nature of cause-and-effect
relationships. Also, the text was simplified by deleting a redundant
section on randomization.
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e The first figure in Chapter 8 was revised to show how a between-
subjects design begins with one sample of participants who are then
divided into separate groups to be assigned to the separate treatment
conditions. Also, the text was edited to simplify the discussion of
variance and the discussion of problems related to studies using multiple
treatment groups.

e In Chapter 9, the introduction of counterbalancing was expanded and a
specific research example illustrating the counterbalancing procedure
and its consequences was added. Figure 9.1, which illustrates the
within-subjects design, was modified to be compatible with similar
figures in Chapter 10.

e The Chapter 10 figures illustrating cross-sectional and longitudinal
developmental designs were revised to be compatible with similar figures
in Chapters 8 and 9. The developmental designs were also added to
Table 10.2, which summarizes nonexperimental and quasi-experimental
designs.

e In Chapter 11, major revisions throughout the introduction, discussion,
and definition of interactions have produced a much simpler explanation
of the concept.

® A new section in Chapter 12 introduces correlational research and
identifies what it does and does not do using a study initially reported in
Chapter 6. The description of positive and negative relationships was
expanded, including revised figures to clarify directions of increasing
and decreasing values. Also, we expanded the discussion concerning the
evaluation of relationships for non-numerical data.

e Chapter 13 begins with updated examples of descriptive research in
the introduction. Also, a new section discusses using the Internet to
administer a survey.

e Edited text throughout Chapter 14 emphasizes that the power of a
single-subject experimental design comes from replication, which
involves repeatedly demonstrating the effect of the treatment.
Throughout the chapter, updated research examples, including new
figures, demonstrate different types of single-subject designs.

e In Chapter 15 we revised the sections on measuring effect size to be in
accord with the new emphasis on reporting effect size presented in the
new APA Publication Manual. A new section describes how confidence
intervals can provide an alternative method for measuring and reporting
effect size. Another new section introduces post tests as a means for
identifying significant and nonsignificant mean differences following an
analysis of variance, and new text was added describing how effect size
is measured for the chi-square test for independence.

e Chapter 16 was revised throughout to be consistent with the new
APA Publication Manual guidelines. A new sample research report
provides examples of manuscript pages and is completely reproduced
in Appendix D. A new table demonstrates a wide variety of citation
styles, and a new section demonstrates how direct quotes should be
used, formatted, and cited based on length of passage. Another new
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table updates reference formats, emphasizing formats for referencing
electronic sources.

e Appendix B updates statistics demonstrations to include measures of
effect size to accompany each example of a hypothesis test.

e Appendix C updates examples for the current version of SPSS. Also,
added notes explain how information from each hypothesis test output
can be used to compute measures of effect size.

e Appendix D presents a new example of a research report demonstrating
the revised APA-style guidelines.
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1.1
1.2
1.3
1.4

Introduction, Acquiring
Knowledge, and the
Scientific Method

CHAPTER OVERVIEW

In this chapter, we introduce the topic of this textbook: research methodology.
To help you see the relevance of this material to your life, we begin with some
comments about the usefulness of understanding research methodology.
Then we discuss the many ways of acquiring knowledge or finding answers
to questions, including the scientific method. Next, we provide a thorough
discussion of the scientific method. The chapter ends with an outline of

the research process, the way the scientific method is applied to answer a
particular question. The research process provides the framework for the rest
of the textbook.

INTRODUCTION TO RESEARCH METHODOLOGY
METHODS OF KNOWING AND ACQUIRING KNOWLEDGE

THE SCIENTIFIC METHOD
THE RESEARCH PROCESS
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2 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

1.1 | INTRODUCTION TO RESEARCH METHODOLOGY

Consider the following questions.

Are children of divorced parents less likely to commit to romantic
relationships?

Are girls more likely to cyberbully than boys are?

Can parents’ preoccupation with their own weight influence their
children’s dieting behavior?

Are adolescents who play violent video games more aggressive than
adolescents who do not play violent video games?

How many hours of sleep are necessary to avoid a decline in mental
alertness?

Do children who grow up with brothers and sisters develop better social
skills than children who grow up without brothers and sisters?

You might already know the answers to these questions, or you may know
how to get the answers. However, there are many different ways to find
answers to questions like these. In this book, we focus on the method that
scientists use to answer questions: the scientific method. The scientific method
is considered basic, standard practice in the world of science and students in
the behavioral sciences (for example, psychology, sociology, or criminal jus-
tice) should understand how this process works and have some appreciation of
its strengths and weaknesses.

Before we launch into our discussion of the specifics of the methods used
in scientific research, we make a few preliminary comments about why an un-
derstanding of research methodology could be important to you. We hope
these remarks pique your interest and, at minimum, open your mind to the
idea that learning about research methodology will be useful to you.

Why Take a Research Methods Course?

Why are you taking this course and reading this textbook? The most straight-
forward answer is probably, “Because it’s required.” Nationwide, students
take research methods courses because they have to. In addition, most stu-
dents view the research methods course as largely irrelevant to their education
and career goals. Psychology majors, for example, want to learn about people;
however, Research Methods is not about people and it is not really about
psychology. It is about science.

So why is Research Methods a required course? The simple answer is that
professionals in the behavioral sciences rely on the methods of science to gather
and interpret information. Suppose that a psychologist wanted to determine
whether children raised by gay couples develop different characteristics than
children raised by heterosexual couples. To answer this question, the psycholo-
gist would observe and compare children from families of both kinds. The
psychologist would need to decide exactly what characteristics to observe. Self-
esteem, relationships with friends, success in school, anxiety, depression, and
parent/child attachment would be sensible choices. The psychologist would
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1.1 Introduction to Research Methodology 3

need to record objective measurements of these characteristics rather than rely
on subjective interpretations or the potentially biased reports of friends and
neighbors. This scenario is a simplified overview of scientific research. Our
point is that science provides a carefully developed system for answering
questions so that the answers we get are as accurate and complete as possible.

Other Reasons for Taking a Research Methods Course

Consider some of the other ways in which understanding research methodology
can be useful to you.

Conducting a Study

A course in research methods will be most useful if you actually conduct a
research study at some time in the future. Some of your undergraduate courses,
including independent study and honors thesis classes, might involve conduct-
ing a study. In addition, if you plan to continue your education beyond the
undergraduate degree, you probably will be expected to conduct research in
graduate school. Incidentally, conducting your own research as an undergrad-
uate enhances your marketability for admittance to a graduate program.
Furthermore, you might pursue a job that involves conducting studies, per-
haps as a research assistant.

Admittedly, however, most students are not planning to conduct research
studies in the immediate future and, therefore, do not see a research methods
course as meeting their immediate needs. In addition, many students never in-
tend to conduct a study. Many psychology majors are interested in securing a
position within the human services field after they complete their degrees.
Therefore, many students do not see a research methods course as relevant to
their career aspirations. However, a course in research methods can still be
useful. To keep up to date in your profession, you will need to read and under-
stand the most recent research publications.

Reading and Evaluating Other People’s Studies

A grasp of research terminology and logic will allow you to read and under-
stand research articles. Rather than reading a summary of someone else’s
research in a magazine, newspaper, or textbook, you can read the original
article yourself and draw your own conclusions. A research methods course
will help you read and critically evaluate journal articles detailing research
studies. Many occupations use research findings. For example, if you were
a residential counselor trying to settle a dispute between two roommates,
you might review research articles that examine the effectiveness of differ-
ent approaches to conflict resolution. Similarly, if you were an elementary
school teacher trying to decide which teaching method is best for your stu-
dents, you might review research articles that examine the effectiveness of
different teaching methods. Reading and evaluating these articles would
help you determine which treatments might work best with your roommate
dispute and which teaching method might work best with your students.
In addition, reading original sources of research is often required in other
classes.
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4 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

Understanding research methodology will also help you critically evaluate
the research presented in journal articles. Many research articles jump from
the results section (the section of the article that tells the reader what was dis-
covered in the study) to the discussion section (the section of the article where
the author interprets the results and draws conclusions). You must be able to
analyze and evaluate that jump. You will need to determine to what extent the
evidence supports the conclusions. A research methods course will, therefore,
help you evaluate the research of others.

Understanding Brief Descriptions of Studies

A research methods course will also help you understand abbreviated descrip-
tions of studies. In most of your other psychology courses and psychology
textbooks, you are given abbreviated descriptions of studies as evidence
supporting some conclusion or theory. For example, you could be told that a
between-subjects design using a placebo control group was conducted with
type of treatment as the independent variable and number of cigarettes smoked
as the dependent variable, and that the researchers found that the nicotine
patch significantly reduced the number of cigarettes smoked by heavy smok-
ers. As you can see in this example, when a textbook or professor describes
someone else’s study, you are not told everything about the study. Instead,
there is a style (a lingo, or vocabulary) that psychologists use to describe re-
search. That style is determined by the principles of research methodology.
This course will introduce you to the lingo of research methodology.

Some principles you will learn about in this textbook are so well known
and basic that every research study follows them. Because all studies follow
these principles, they are not mentioned in most research reports; it is as-
sumed that the reader knows they were followed. Therefore, a research meth-
ods course will help you fill in the gaps in typical descriptions of studies. In
addition, if you do not understand research methods, some features of exper-
iments may seem strange, even nonsensical. For instance, in the previous
example, why was it necessary for the study to include a group of smokers
who wore patches that did not contain nicotine (the placebo control group)? A
research methods course will help you better understand and remember stud-
ies. You will then be better able to master the material in your other courses.

Gathering and Evaluating Information in Your Daily Life

Every day, you are inundated with information. Web pages, magazines, televi-
sion, and radio flood us with statements such as “Sexually abused children grow
up to become sexual abusers as parents,” “Drinking a glass of wine each day
decreases a person’s risk of heart disease,” or “Hypnosis can be used to retrieve
accurate memories of traumatic experiences.” What do we do with this infor-
mation? Is any of it even true? Should we take it to heart and modify our behav-
iors? For example, should child-custody decisions include a check into the
parents’ backgrounds to determine whether one parent experienced abuse as a
child and, therefore, is likely to become an abuser? Should judges and juries con-
sider testimony from a witness who has been hypnotized to be absolutely true?
Should we all start drinking regularly? Or do we ignore the claims we read
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1.2 Methods of Knowing and Acquiring Knowledge 5

about and hear, and hope for the best? We need to be educated consumers of
information. An understanding of research methodology will enable you to find
and evaluate the original source of the information. A layperson who can think
critically and logically can identify flaws in the methods used for collecting in-
formation. A course in research methods will make you aware of the logical
constraints that apply to conducting research and interpreting the results, so
you can tease apart the truth on your own and not be dependent solely on a sup-
posed expert to do it for you, or rely on someone who may have a vested inter-
est in having you buy a particular product. A research methods course will help
you make educated decisions about the claims you encounter in everyday life.

You also can use the methods presented in this book to help make deci-
sions in your own everyday life. Whether you are deciding which new car to
buy, which job offer to accept, or which peanut butter is best, you should be-
gin the decision process by gathering information. This is what Research
Methods is all about; how to collect and interpret the information that you
need to make the best possible decisions. As we discuss later, the scientific
method is a procedure for acquiring knowledge and answering questions. It is
a logical and objective method for obtaining information and making deci-
sions based on that information. This way of thinking is not limited to scien-
tific research but can be applied to all aspects of life. A research methods
course will teach you to think like a scientist, which—we hope you will see—
need not be restricted to the laboratory.

Summary

By discussing some of the ways a course in research methods can be of use to
you, we have pointed out an alternative way to see the course as worthwhile
in itself, and not just a course you have to take. We hope you are more open
to the possibility that this course can be useful, interesting, and, perhaps, even
enjoyable.

“ LEARNING Briefly summarize the different ways in which understanding research
CHECKS methodology can be useful.
Describe how you can use an understanding of research methodology
when reading research claims in the newspaper.

1.2 ‘ METHODS OF KNOWING AND ACQUIRING KNOWLEDGE

As we indicated at the beginning of this chapter, this textbook focuses on the
use of the scientific method to answer questions. However, the methods used
in scientific research are not the only ones available for answering questions,
and they are not necessarily the most efficient. There are many different ways

Terms printed in bold-

face are defined in the of knowing or finding answers to questions. In general, the different ways that
glossary. Some terms, people know, or the methods that people use to discover answers, are referred
identified as key words,  to as methods of acquiring knowledge. In this chapter, we examine several

are also defined in the

o ways of knowing. Eventually, we describe the scientific method, the general
ext.

approach used by the scientific community to obtain answers.
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6 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

DEFINITION  Methods of acquiring knowledge are ways in which a person can know
things or discover answers to questions.

The rest of this chapter examines several established methods of knowing
and acquiring knowledge. To appreciate the scientific method, we begin with
five nonscientific approaches: the method of tenacity, the method of intuition,
the method of authority, the rational method, and the method of empiricism.
We conclude with a more detailed discussion of the scientific method. As you
will see, the scientific method combines elements from each of the other meth-
ods to produce a general question-answering technique that avoids some of the
limitations or pitfalls of other methods. Although the scientific method tends to
be more complicated and more time consuming than the other methods, the
goal is to obtain better-quality answers, or at least a higher level of confidence
in the answers. Finally, we warn that the scientific method outlines a general
strategy for answering questions; the specific details of applying the scientific
method to particular problems form the content of the remainder of the book.

The Method of Tenacity

The method of tenacity involves holding on to ideas and beliefs simply because
they have been accepted as facts for a long time or because of superstition.
Therefore, the method of tenacity is based on habit or superstition. Habit
leads us to continue believing something we have always believed. Often this
is referred to as belief perseverance. For example, you’ve probably heard the
clichés, “You cannot teach an old dog new tricks” and “Opposites attract.”
These statements have been presented over and over again, and they have been
accepted as true. In general, the more frequently we are exposed to state-
ments, the more we tend to believe them. Advertisers successfully use the
method of tenacity, repeating their messages over and over, hoping consumers
will accept them as true. An ad featuring milk-mustachioed celebrities is cur-
rently appearing in magazines everywhere—in the sponsor’s hope that we get
the message and ask ourselves the question, “got milk?”

DEFINITION Inthe method of tenacity, information is accepted as true because it has
always been believed or because superstition supports it.

The method of tenacity also involves the persistence of superstitions,
which represent beliefs reacted to as fact. For example, everyone “knows” that
breaking a mirror will result in 7 years’ bad luck, and that you should never
walk under a ladder or let a black cat cross your path. Many sports figures
will only play a game when wearing their lucky socks or jersey, and many stu-
dents will not take an exam without their lucky pencil or hat.

One problem with the method of tenacity is that the information acquired
might not be accurate. With regard to the statement about old dogs not being
able to learn new tricks, the elderly can and do learn (O’Hara, Brooks,
Friedman, Schroder, Morgan, & Kraemer, 2007). With regard to the state-
ment that opposites attract, research shows that people are attracted to people
who are like them (Klohnen & Luo, 2003). In addition, “getting milk” is not
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good advice for all people; many adults are lactose intolerant. Another pitfall
of the method of tenacity is that there is no method for correcting erroneous
ideas. Even in the face of evidence to the contrary, a belief that is widely ac-
cepted solely on the basis of tenacity is very difficult to change.

LEARNING Describe how the cliché “You can lead a horse to water but you can’'t make
V CHECK it drink” can be used to explain a person’s behavior.

The Method of Intuition

In the method of intuition, information is accepted as true because it “feels
right.” With intuition, a person relies on hunches and “instinct” to answer
questions. Whenever we say we know something because we have a “gut feel-
ing” about it, we are using the method of intuition. For example, at a casino,
if someone puts his money on the number 23 at a roulette table because he
“feels” it is going to come up, then that person would be using the method of
intuition to answer the question of which number to play. For many questions,
this method is the quickest way to obtain answers. When we have no informa-
tion at all and cannot refer to supporting data or use rational justification, we
often resort to intuition. For example, intuition provides answers when we are
making personal choices between equally attractive alternatives such as: What
should I have for dinner? Should I go out tonight or stay in? The ultimate de-
cision is often determined by what I “feel like” doing. Many ethical decisions
or moral questions are resolved by the method of intuition. For example, we
know that it is wrong to do something because it does not “feel” right. Part of
intuition is probably based on the subtle cues that we pick up from the people
around us. Although we can’t explain exactly how we know that a friend is
having a bad day, something about the way she moves or speaks tells us that
it is true. The predictions and descriptions given by psychics are thought to be
intuitive. The problem with the method of intuition is that it has no mecha-
nism for separating accurate from inaccurate knowledge.

DEFINITION Inthe method of intuition, information is accepted on the basis of a hunch
or “gut feeling.”

/ LEARNING Describe how one uses the method of intuition to find answers.
CHECK

The Method of Authority

In the method of authority, a person finds answers by seeking out an author-
ity on the subject. This can mean consulting an expert directly or going to a
library or a website to read the works of an expert. In either case, you are re-
lying on the assumed expertise of another person. Whenever you consult
books, people, television, the Internet, or the newspaper to find answers, you
use the method of authority. Some examples of experts are physicians, scien-
tists, psychologists, professors, stockbrokers, and lawyers.
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8 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

DEFINITION Inthe method of authority, a person relies on information or answers from
an expert in the subject area.

For many questions, the method of authority is an excellent starting point;
often, it is the quickest and easiest way to obtain answers. Much of your for-
mal education is based on the notion that answers can be obtained from
experts (teachers and textbooks). However, the method of authority has some
pitfalls. It does not always provide accurate information. For example, au-
thorities can be biased. We have all seen examples of conflicting testimony by
“expert witnesses” in criminal trials. Sources are often biased in favor of a
particular point of view or orientation. For example, parents who are having
a problem with their child’s temper tantrums could seek help from an expert.
If they were to ask a psychodynamic psychologist why their child was display-
ing this behavior, they would probably hear an explanation that involved a
failure to meet the child’s oral needs. In contrast, if the parents were to consult
a behavioral psychologist, the child’s tantrums might be explained as the
result of the parents’ reinforcing of the behavior by giving in to the demands
of the child.

Another limitation of the method of authority is that the answers ob-
tained from an expert could represent subjective, personal opinion rather than
true expert knowledge. For example, one “expert” reviewer gives a movie a
rating of “thumbs up” whereas another expert gives the same movie “thumbs
down.” Box 1.1 discusses a historical example of conflict between “expert”
authorities.

An additional limitation of this method is that we assume, by virtue of the
person’s status as an authority, that expertise can be generalized to include the
question we are asking. For example, advertisers often use the endorsements
of well known personalities to sell their products. When a famous athlete
appears on television telling you what soup is more nutritious, should you
assume that being an outstanding football player makes him an expert on nu-
trition? The advertisers would like you to accept his recommendation on au-
thority. Similarly, when Linus Pauling, a chemist who won the Nobel Prize for
his work on the chemical bond, claimed that vitamin C could cure the com-
mon cold, many people accepted his word on authority. His claim is still
widely believed, even though numerous scientific studies have failed to find
such an effect.

Another pitfall of the method of authority is that people often accept an
expert’s statement without question. This acceptance can mean that people do
not check the accuracy of their sources or even consider looking for a second
opinion. As a result, false information is sometimes taken as truth. In some
situations, the authority is accepted without question because the information
appears to make sense, so there is no obvious reason to question it. We would
all like to believe it when the doctor says, “That mole doesn’t look cancerous,”
but you might be better protected by getting a second opinion.

People sometimes accept the word of an authority because they have com-
plete trust in the authority figure. In this situation, the method of authority is
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1.2 Methods of Knowing and Acquiring Knowledge 9

Conflict Between Science and Authority

The method of authority has a long and, at times,
colorful history in defining truth and disseminating
knowledge. History is filled with instances of clashes
between official authorities and scientists. Some-
times, theological authorities were involved and
scientific pursuit was viewed as a threat to religious
doctrine. Scientists were branded as heretics. For
example, religious doctrine once held that Earth was
at the center of the universe—that all heavenly
bodies revolved around Earth. On the other hand, the
seventeenth century astronomer Galileo supported
the view of his predecessor Copernicus, that Earth
revolved around the Sun (the heliocentric view).
When Galileo discovered, with the aid of a new
telescope, that Jupiter has its own moons that
revolve around it, he knew that the religious doctrine
was faulty. That is, not all objects revolve around
Earth and, therefore, Earth was not the center of the
universe. Needless to say, he continued to support
the view of Copernicus. Consequently, in 1616,
Galileo was condemned by the authorities of the

Catholic Church and threatened with imprisonment if
he ever espoused the heliocentric view again.
Galileo’s viewpoint was so opposed to the religious
dogma of the time that many of his peers would not
even look through his telescope. Lest you worry
about Galileo’s reputation, the Pope vindicated
Galileo in an official statement—in 1992, more than
300 years after his condemnation. Although this is
not a commentary on religious doctrine, it is an
example of how differing values and differing views
of truth and knowledge can clash. Resistance to
scientific inquiry often results when science ventures
into areas traditionally explained by other methods
(authority, intuition, logic, and so on). It is also
important to note that different methods of acquiring
knowledge can lead to vastly different conclusions
about the nature of the universe. Furthermore,
conflict between science and authority is not limited
to events that occurred 300 years ago. For example,
today, there is considerable debate in science and
society about the possible applications of cloning.

often called the method of faith because people accept on faith any informa-
tion that is given. For instance, young children tend to have absolute faith in
the answers they get from their parents. Another example of faith exists within
religions. A religion typically has a sacred text and/or individuals (pastors,
imams, priests, rabbis) who present answers that are considered the final
word. The problem with the method of faith is that it allows no mechanism to
test the accuracy of the information. The method of faith involves accepting
another’s view of the truth without verification.

The method of faith is a variant of the method of authority in which people
have unquestioning trust in the authority figure and, therefore, accept infor-
mation from the authority without doubt or challenge.

DEFINITION

As a final pitfall of the method of authority, realize that not all “experts”
are experts. There are a lot of supposed “experts” out there. Turn on the tele-
vision to any daytime talk show. During the first 45 minutes of the show, in
front of millions of viewers, people haggle with one another: women complain
about their husbands, estranged parents and teenagers reunite, or two women
fight over the same boyfriend. Then in the final 15 minutes, the “expert”
comes out to discuss the situations and everyone’s feelings. These “experts”
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10 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

are often people who lack the credentials, the experience, or the training to
make the claims they are making. Being called an expert does not make some-
one an expert.

In conclusion, we should point out that there are ways to increase confi-
dence in the information you obtain by the method of authority. First, you
can evaluate the source of the information. Is the authority really an expert,
and is the information really within the authority’s area of expertise? Also,
is the information an objective fact or is it simply a subjective opinion?
Second, you can evaluate the information itself. Does the information seem
reasonable? Does it agree with other information that you already know? If
you have any reason to doubt the information obtained from an authority,
the best suggestion is to get a second opinion. If two independent authorities
provide the same answer, you can be more confident that the answer is cor-
rect. For example, when you obtain information from an Internet site you
should be cautious about accepting the information at face value. Do you
have previous experience with the site? Is it known to be reputable? If there
is any doubt, it pays to check to see that other sites are providing the same
information.

The methods of tenacity, intuition, and authority are satisfactory for an-
swering some questions, especially if you need an answer quickly and there
are no serious consequences for accepting a wrong answer. For example, these
techniques are usually fine for answering questions about which shoes to wear
or what vegetable to have with dinner. However, it should be clear that there
are situations for which these uncritical techniques are not going to be suffi-
cient. In particular, if the question concerns a major financial decision, or the
answer could significantly change your life, you should not accept informa-
tion as true unless it passes some critical test or meets some minimum stan-
dard of accuracy. The next two methods of acquiring knowledge (and the
scientific method) are designed to place more demands on the information and
answers they produce.

LEARNING Describe why you might be cautious about using the Internet to find answers
V CHECKS to medical questions.
Describe situations in which you have used each method—tenacity,
intuition, and authority—to know some information or to answer a question.

The Rational Method

The rational method, also known as rationalism, involves seeking answers by
logical reasoning. We begin with a set of known facts or assumptions and use
logic to reach a conclusion or get an answer to a question. Suppose a clinical
psychologist wanted to know whether a client, Amy, had a fear of darkness. A
simple example of reasoning that might be used is as follows:

All 3-year-old children are afraid of the dark.
Amy is a 3-year-old girl.
Therefore, Amy is afraid of the dark.
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1.2 Methods of Knowing and Acquiring Knowledge 11

In this argument, the first two sentences are premise statements. That is,
they are facts or assumptions that are known (or assumed) to be true. The final
sentence is a logical conclusion based on the premises. If the premise statements
are, in fact, true and the logic is sound, then the conclusion is guaranteed to be
correct. Thus, the answers obtained by the rational method must satisfy the
standards established by the rules of logic before they are accepted as true.

Notice that the rational method begins after the premise statements have
been presented. In the previous argument, for example, we are not trying to
determine whether all 3-year-old children are afraid of the dark; we simply ac-
cept this statement as true. Similarly, we are not concerned with proving that
Amy is a 3-year-old girl; this statement is also accepted as a fact. Specifically,
the rational method does not involve running around making observations
and gathering information. Instead, you should think of the rational method
as sitting alone, quietly in the dark, mentally manipulating premise statements
to determine whether they can be combined to produce a logical conclusion.

DEFINITIONS  The rational method, or rationalism, seeks answers by the use of logical
reasoning.
In logical reasoning, premise statements describe facts or assumptions
that are presumed to be true.
An argument is a set of premise statements that are logically combined
to yield a conclusion.

The preceding example (Amy and the dark) demonstrates the rational
method for answering questions, and it also demonstrates some of the limita-
tions of the rational method. Although the logic is sound, there is still a chance
that the conclusion is not true; that is, the real-world child Amy might not be
afraid of the dark. Unless both of the premise statements are true, the conclu-
sion is not necessarily true, even in a valid logical argument. One obvious
problem comes from the universal assumption expressed in the first premise
statement, “All 3-year-old children are afraid of the dark.” Although this
statement might be accurate for most 3-year-olds, there is good reason to
doubt that it is absolutely true for all 3-year-olds. Unless the premise state-
ment is absolutely true, we cannot draw any conclusion about Amy. Also, it is
possible that we have been misinformed about Amy’s age. If she is actually
4 years old, then we cannot draw any logical conclusion about her fear of the
dark. In general, the truth of any logical conclusion is founded on the truth of
the premise statements. If any basic assumption or premise is incorrect, then
we cannot have any confidence in the truth of the logical conclusion.

A common application of the rational method occurs when people try to
think through a problem before they try out different solutions. Suppose, for
example, that you have an exam scheduled, but when you are ready to leave
for campus, you discover that your car will not start. One response to this
situation is to consider your options logically:

1. You could call the AAA, but by the time they arrive and fix the car, you
probably will have missed the exam.
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12 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

2. You could take the bus, but you do not have the schedule, so you are not
sure if the bus can get you to campus on time.
3. You could ask your neighbor to loan you her car for a few hours.

Notice that instead of actually doing something, you are considering
possibilities and consequences to find a logical solution to the problem.

The following example is one of our favorite demonstrations of the
rational method. As you read through the example, keep in mind that
the entire process of trying to answer the question is based on logical
reasoning.

Imagine that you are standing in the doorway of one building on campus and
need to get to another building 100 yards away. Unfortunately, it is pouring
rain, and you have no raincoat or umbrella. Before you step out into the storm,
take a minute to figure out the best strategy to keep yourself as dry as possible.
Specifically, should you (a) run as fast as you can from one building to the next,
or (b) walk at a slow and steady pace?

Logically, as you move through the rain, there are two sources of getting wet:

1. The rain that is falling down on your head and shoulders
2. The rain in the air in front of you that you walk into as you move forward

Logically, the first source of wetness depends entirely on how long you are
out in the rain. The more time you spend exposed, the more water will fall on
you. On the other hand, the second source is independent of the length of time
you are exposed. If you imagine the rain as suspended in the air, it is easy to see
that your body will sweep a path or tunnel through the rain as you move from
one shelter to another. The amount of rain contained in this tunnel determines
how wet you will get as you move forward. However, this amount will be
the same whether you zip along at 100 miles per hour or walk slowly at
1 mile per hour.

We can now construct a logical argument based on these facts to answer
the original question:

e The faster you move, the less rain will fall on you (source 1).

e The amount of rain you walk into (source 2) will be the same whether you
run or walk.

e The total amount of rain that hits you is the sum of the two sources.

Therefore, your best bet for keeping as dry as possible is to move as fast as
you can.

In addition to demonstrating an application, the preceding example
illustrates another limitation of the rational method. In the example, we
assumed that there were only two sources of wetness. In fact, when you
run through the rain, it is possible to get wet from splashing in puddles or
slipping on a wet surface and falling. Because these possibilities were
not considered, our conclusion might not be correct. In general, a logical
conclusion is only valid for the specific situation described by the premise
statements. If the premise statements are incomplete or do not totally
represent the real-world situation, then the conclusion might not be
accurate.
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1.2 Methods of Knowing and Acquiring Knowledge 13

Another limitation of the rational method is that people are not particu-
larly good at logical reasoning. Consider the following argument:

All psychologists are human.
Some humans are women.

Therefore, some psychologists are women.

Many people would view this as a sound, rational argument. However,
this is not a valid argument; specifically, the conclusion is not logically justi-
fied by the premise statements. In case you are not convinced that the argu-
ment is invalid, consider the following argument, which has exactly the same
structure but replaces psychologists and women with apples and oranges:

All apples are fruits.
Some fruits are oranges.

Therefore, some apples are oranges.

This time, it should be clear that the argument does not logically support
the conclusion. The simple fact that most people have difficulty judging the va-
lidity of a logical argument means they can easily make mistakes using the ra-
tional method. Unless the logic is sound, the conclusion might not be correct.

In summary, the rational method is the practice of employing reason as a
source of knowledge. Answers obtained using the rational method are not sim-
ply accepted as true without verification. Instead, all conclusions are tested by
ensuring that they conform to the rules of logic. Because the rational method
does not involve directly observing or actively gathering information, it has
been said that logic is a way of establishing truth in the absence of evidence. As
you will see in section 1.3, the rational method is a critical component of the sci-
entific method. In the next section, we examine the opposite approach, in which
we rely entirely on direct observation to obtain evidence to establish the truth.

LEARNING Describe how the rational method can help you anticipate consequences
V CHECK before you actually make a decision.

The Empirical Method

The empirical method, also known as empiricism, attempts to answer ques-
tions by direct observation or personal experience. This method is a product
of the empirical viewpoint in philosophy, which holds that all knowledge is
acquired through the senses. Note that when we make observations, we use
the senses of seeing, hearing, tasting, and so on.

DEFINITION  The empirical method, or empiricism, uses observation or direct sensory ex-
perience to obtain knowledge.

Most of you know, for example, that children tend to be shorter than
adults, that it is typically warmer in the summer than in the winter, and that
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14 CHAPTER ONE | Introduction, Acquiring Knowledge, and the Scientific Method

a pound of steak costs more than a pound of hamburger. You know these facts
from personal experience and from observations you have made.

Many facts or answers are available simply by observing the world around
you: that is, you can use the empirical method. For example, you can check
the oil level in your car by simply looking at the dipstick. You could find out
the weight of each student in your class just by having each person step on a
scale. In many instances, the empirical method provides an easy, direct way to
answer questions. However, this method of inquiry also has some limita-
tions.

It is tempting to place great confidence in our own observations. Everyday
expressions such as, “I will believe it when I see it with my own eyes,” reveal
the faith we place in our own experience. However, we cannot necessarily
believe everything we see, or hear and feel, for that matter. Actually, it is fairly
common for people to misperceive or misinterpret the world around them.
Figure 1.1 illustrates this point with the horizontal-vertical illusion. Most
people perceive the vertical line to be longer than the horizontal line. Actually,
they are exactly the same length. (You might want to measure them to con-
vince yourself.) This illustration is a classic example of how direct sensory
experience can deceive us.

Although direct experience seems to be a simple way to obtain answers,
your perceptions can be drastically altered by prior knowledge, expecta-
tions, feelings, or beliefs. As a result, two observers can witness exactly the
same event and yet “see” two completely different things. For most students,

FIGURE 1.1 The Horizontal-Vertical lllusion

To most people, the vertical line appears to be longer, even though both lines are
exactly the same length.
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the following example provides a convincing demonstration that sensory
experience can be changed by knowledge or beliefs.

Suppose you are presented with two plates of snack food, and are asked to sam-
ple each and then state your preference. One plate contains regular potato chips
and the second contains crispy, brown noodles that taste delicious. Based simply
on your experience (taste), you have a strong preference for the noodles. Now
suppose that you are told that the “noodles” are actually fried worms. Would
you still prefer them to the chips? The problem here is that your sensory experi-
ence of good taste (the method of empiricism) is in conflict with your long-held
beliefs that people do not eat worms (method of tenacity).

It also is possible to make accurate observations but then misinterpret
what you see. For years, people watched the day-to-day cycle of the Sun rising
in the east and setting in the west. These observations led to the obvious con-
clusion that the Sun must travel in a huge circle around Earth. Even today,
people still speak of the “Sun rising” instead of saying the “Earth is turning
toward the Sun.”

Finally, the empirical method is usually time consuming and sometimes
dangerous. When faced with a problem, for example, you could use the em-
pirical method to try several possible solutions, or you could use the rational
method and simply think about each possibility and how it might work. Of-
ten, it is faster and easier to think through a problem than to jump in with a
trial-and-error approach. Also, it might be safer to use the rational method or
the method of authority rather than experience something for yourself. For
example, if T wanted to determine whether the mushrooms in my back yard
are safe or poisonous, I would rather ask an expert than try the empirical
method.

In summary, the empirical method is the practice of employing direct
observation as a source of knowledge. In the empirical method, evidence or
observations with one’s senses is required for verification of information. Note
that the observations can be casual and unplanned, such as when you are sim-
ply aware of the world around you. At the other end of the continuum, obser-
vations can be systematic and purposeful. As you will see in the next section,
the planned and systematic application of the empirical method is a critical
component of the scientific method.

Summary

As you have seen so far, the scientific method is not the only way to know the
answers or find the answers to questions. The methods of tenacity, intuition,
authority, rationalism, and empiricism are different ways of acquiring knowl-
edge. Table 1.1 provides a summary of these five methods. We should point
out that different people can use different methods to answer the same ques-
tion and can arrive at different, or sometimes the same, answers. For example,
if you wanted to know the weight of one of your classmates, you might have
her step on a scale (empirical method), simply ask how much she weighs
(method of authority), or compare her physical size to your own and calculate
an estimated weight relative to how much you weigh (rational method).
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TaBLE 1.1
Summary of Nonscientific Methods of Acquiring Knowledge

Method Way of Knowing or Finding Answer
Tenacity From habit or superstition

Intuition From a hunch or feeling

Authority From an expert

Rationalism From reasoning; a logical conclusion
Empiricism From direct sensory observation

CHECKS Describe how the method of authority, the rational method, and the
empirical method each could be used to determine whether mixing two
chemicals together will cause an explosion.

., LEARNING Describe how to find answers using the method of empiricism.

1.3 | THE SCIENTIFIC METHOD

The scientific method is an approach to acquiring knowledge that involves for-
mulating specific questions and then systematically finding answers. It is a
method of acquiring knowledge—scientists seek answers to the questions they
devise. The scientific method contains many elements of the methods previ-
ously discussed. By combining several different methods of acquiring knowl-
edge, we hope to avoid the pitfalls of any individual method used by itself. The
scientific method is a carefully developed system for asking and answering
questions so that the answers we discover are as accurate as possible. In the
following section, we describe the series of steps that define the scientific
method.

The Steps of the Scientific Method
Step 1: Observe Behavior or Other Phenomena

The scientific method often begins with casual or informal observations.
Notice that it is not necessary to start with a well-planned, systematic investi-
gation. Instead, simply observe the world around you until some behavior or
event catches your attention. The initial observations could be the result of
your own personal experience (method of empiricism), and might involve
watching the behavior of other people or monitoring your own behavior. For
example, you might notice a group of strangers carefully avoiding eye contact
as they share an elevator. Or you might sit in the back row of class one day and
notice that you are surrounded by students who do not seem to be paying at-
tention. Based on your observations, you begin to wonder why people do not
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look at each other in elevators or whether it is true that the better students
tend to sit in the front of the class.

Perhaps your attention is caught by someone else’s observations. For ex-
ample, you might read a report of someone’s research findings (the method of
authority), or you might hear others talking about things they have seen or no-
ticed. In any event, the observations catch your attention and begin to raise
questions in your mind.

At this stage in the process, people commonly tend to generalize beyond
the actual observations. The process of generalization is an almost automatic
human response known as induction, or inductive reasoning. In simple terms,
inductive reasoning involves reaching a general conclusion based on a few spe-
cific examples. For example, suppose that you taste a green apple and discover
that it is sour. A second green apple is also sour, and so is the third. Soon, you
reach the general conclusion that all green apples are sour. Notice that induc-
tive reasoning reaches far beyond the actual observations. In this example,
you tasted only three apples, and yet you reached a conclusion about the mil-
lions of other green apples that exist in the world.

DEFINITION Induction, or inductive reasoning, involves using a relatively small set of spe-
cific observations as the basis for forming a general statement about a larger
set of possible observations.

The following scenario combines observation and induction to demon-
strate how the first stage of the scientific method can actually work. Suppose
it is the third straight day of dark, cold, and dreary weather in late October,
and you notice that you are feeling a bit depressed. It is not a serious clinical
depression; you simply have realized that the carefree days of summer are
definitely over and you are now facing several long months of cold and over-
cast winter days. As you mope through the day, you begin to wonder if oth-
ers are sharing your feelings, and so you start watching your friends and col-
leagues. Soon, you reach the general conclusion that people seem to become
sadder and more depressed during the winter than in the summer. At this
point you could go to the library (either in person or on the Internet) to dis-
A detailed discussion of - cover what other people have already learned about winter and depression. In
library research is pre- most cases, you will find extensive information including theories, opinions,
sented in Chapter 2. . .. .

and actual research studies. The existing knowledge (method of authority)
may provide an answer for your question and usually will give you a much
better understanding of the issue. However, if you still have questions and are
at all curious about the phenomenon, you are ready for the next step in the
scientific method.

Step 2: Form a Tentative Answer or Explanation (a Hypothesis)

This step in the process usually begins by identifying other factors, or vari-
ables, that are associated with your observation. For example, what other
variables are associated with winter and depression? You can identify vari-
ables based on common sense, or your background research in the library or
on the Internet.
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DEFINITION  Variables are characteristics or conditions that change or have different
values for different individuals. For example, the weather, the economy