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PREFACE

Presenting you with the eighth edition of a book first published in 1981 gives
us much pleasure. The book you are holding now differs radically from the
first edition. We have tried to make revisions in response to numerous com-
ments from students, professors, and reviewers, as well as our own changing
ideas in teaching the research methods course. The popularity of the previous
editions of this book has led to this eighth edition, which we hope you will find
rewarding. As in the earlier editions, we present the methods of psychological
science necessary to provide a solid understanding of what constitutes valid
and reliable research. Regardless of whether you are a producer or a consumer
of research, you must be able to evaluate and appraise it.

Organization

The first part of this book examines the basics of scientific psychology, the sec-
ond part concerns basic research methods, the third part discusses advanced
research topics, and the fourth and final part exposes the reader to the prac-
tice of scientific psychology. The first three chapters provide the groundwork
for the rest of the material. In these chapters, we outline the rudiments of a re-
search project, discuss the philosophy of science, and examine how to explore
the literature of psychology. The second part includes three chapters concerned
with basic research methods, and a single chapter overview of validity and re-
liability in psychological research. The final section has three chapters (ethics,
interpreting results, and presenting reports) that may be read in any order and
at any point the instructor deems most appropriate for the goals of his or her
course. The appendices summarize descriptive and inferential statistics.

Pedagogical Features

Each chapter contains many features designed to improve comprehension and
enhance interest. The Opening Page provides a summary of the upcoming
chapter, alerts students to important concepts, and provides a convenient aid
for review. The Overview introduces the substance of each chapter. Concept
Summaries, which appear at the end of chapter headings, highlight important
concepts and assist students with study and review. Most chapters include an
Application section that demonstrates how some of the concepts discussed in
the chapter can be used outside the laboratory setting. Several features appear
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at the end of each chapter: a point-by-point Summary, a list of Key Concepts,
thought-provoking Exercises, and Suggested Resources. These features will
help students derive maximum benefit from the contents of the chapter by re-
inforcing and extending students’ understanding. The Suggested Resources
include World Wide Web addresses for important links to research in psy-
chology. They also point the reader to relevant chapters in Langston’s (2005)
Research Methods Laboratory Manual. The resources include selections from
Wadsworth’s Workshops in Research Methods and Statistics. A Psychology in
Action section follows most chapters. These sections each present a project
for students to undertake; we hope they will further students’ interest in sci-
entific psychology. The Glossary at the end of the book contains brief defin-
itions of the Key Concepts. The inside covers of the book include summaries
of valuable information of important concepts and methods for quick refer-
ence. As in earlier editions, many concepts receive more than one treatment,
because repeated discussion of important ideas in separate parts of the text
enhances understanding. We want to take advantage of the well-known ben-
efits of distributed practice and varied rehearsal to maximize the efficiency of
our readers’ learning.

Changes New to This Edition

Users of the seventh edition will notice many changes in the eighth. The advice
of our capable reviewers and editors, the suggestions of students, and our own
experience have resulted in organizational and content changes. We have
added emphasis on the role of technology in searching the literature, calculat-
ing statistics, controlling experiments, and simulating the environment. Fur-
ther, as noted previously, the Suggested Resources at the end of each chapter
include many new World Wide Web addresses for sites that contain important
information about psychological research. In addition, readers of this book can
visit the Wadsworth companion Web site for this book at http:/psychology.
wadsworth.com. We hope you visit this site not only to provide feedback but
also to investigate resources other than those mentioned in the text. We have
striven to make changes that are timely, interesting, pedagogically sound, and
accurate. We have added numerous new references and several challenging ex-
ercises, and our examples reflect interesting research from a number of excit-
ing areas of psychological research. Based on reviewers’ suggestions, several
new tables have been added to enhance the comprehension of the material. The
chapter organization is new. Here we list the chapters in their new order, and
we specify the content changes from the seventh edition.

The title of Chapter 1, Overview of Psychological Research, reflects the
chapter’s intent to provide a broad picture of what is involved in a research
project. In addition to many new references and updated Web resources, there
is an increased emphasis on how understanding the research process benefits
students. We emphasize the importance of research skills for students’ educa-
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tion and job placement. Chapter 2, Explanation in Scientific Psychology, in-
cludes new work on the philosophy of science. It explains how hypotheses are
derived from generalizations, which are derived either from theory or from
everyday experience. Gaggles of generalizations produce hordes of hypotheses.
Chapter 2 includes an Application Section that discusses the importance of
falsification in making inductive inferences.

At the suggestion of reviewers and readers, Exploring the Literature of
Psychology now occurs early in the text as Chapter 3. New journals and
search engines appear in the Resowurces Section. Data from an experiment con-
cerned with cell phone use and driving helps illustrate how to read tabular
information.

A new Psychology in Action section in Chapter 4, Observations in Psy-
chological Research, examines remembering the 9/11 terrorist attacks. Several
new references appear as well.

Relational Research, Chapter 5, still focuses on contingency and correla-
tional research but now includes a discussion of regression in the context of
predicting the initiation of adolescent sexual behavior. The section on cross-
lagged panel correlation considers current research showing that childhood
preference for violent TV is associated with violence and aggression in adult-
hood.

One of our strongest chapters, Basics of Experimentation, Chapter 6, con-
siders interactions in the context of an experiment concerned with leadership
styles.

Validity and Reliability in Psychological Research is now Chapter 7. Meta-
analysis and effect size are new additions to this chapter. We also included
more information concerning sampling and sampling procedures,

Chapter 8, Experimental Design, includes a meta-analysis study of stress
in humans and received minor updates in the examples. The next chapter,
Complex Design, received a thorough updating through the use of new
examples,

Small-n Experimentation, Chapter 10, received an updated treatment of
hyperactivity and the K-P diet. Memory dysfunction in dissociative identity
disorders is illustrated by two recent experiments.

Chapter 11, Quasi-Experimentation, now has several contemporary ex-
amples of one-shot case studies. Two studies concern the effects of aircraft
noise on the cognitive behavior of schoolchildren, and one quasi-experiment
examines the effects of construction noise on students living in dormitories. As
noted earlier, the final three chapters are written so that they can be read in
any order and at nearly any time during the course.

Chapter 12, Conducting Ethical Research, presents the latest version
(2002-2003) of the APA code of ethics for research with humans and animals,
This chapter also includes a discussion of recent studies on plagiarism and the
use of deception in research.

Changes to Interpreting the Results of Research, Chapter 13, include six
new and recent references. These provide an interesting discussion of scale
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attenuation effects in the context of memory performance in people with
brain damage. New work on cultural differences in personal space receives
examination,

Chapter 14, Presenting Research Results, now considers how to prepare
poster presentations. Several new references consider aspects of writing in sci-
entific psychology. Revisions to the statistical appendices make them more ac-
cessible and include examples of using Excel and SPSS.
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PART

Basics of Scientific Psychology

Chapter 1
Overview of Psychological
Research

Chapter 2
Explanation in Scientific
Psychology

Chapter 3
Exploring the Literature of
Psychology

Part | focuses on most of the funda-
mentals of psychological research. The
first chapter provides an overview of
scientific psychology in the context of
a particular experiment. The second
chapter considers the ways in which
theories lead to organizing and explain-
ing scientific facts. The third chapter
details how to explore the literature

of psychology.

Much of the material that an in-
Structor might assign early in a course
on research methods, such as ethics
and writing about psychological re-
search, appears briefly in Part | and in
detail in Part IV. Because the chapters
in Part IV can be read in any order, at
any time, during a typical course, in-
structors may assign them whenever
they choose.
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CHAPTER 1

Overview of Psychological

Research

Goals of Psychological Research
* Conducting sound research
e Critically evaluating research

Sources of Psychological Research
® Theories
s Practical problems

Sources of Research Ideas
¢ Observation

* Experts

* Literature search

Typical Steps in Research
* Get an idea

¢ Formulate a testable hypothesis

e Review the literature

¢ Conduct pilot research

Complete the research

» Conduct statistical tests

e Interpret the results

® Prepare an article

“Musts” in Research

* Consider ethical issues

* Guard against researcher bias

e Construct operational definitions

In this chapter, you will par-
ticipate in a demonstration
experiment. Then you will dis-
cover that the focus of this
book is on conducting sound
research and critically evalu-
ating the research of others.
You will be introduced to the
initial stages of the research
process—getting ideas, for-
mulating hypotheses, review-
ing the literature, and con-
ducting preliminary research.
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“The overarching aim of education in psychology should be to communicate
the understanding that scientific psychology offers ways of thinking and
knowing that have great potential value of helping people to cope with the
world’s problems. . . . The fundamental goal of education in psychology is to
teach students how to think as scientists about behavior” (Brewer et al., 1993,
pp. 168-169). This quote, from a book published by the American Psycho-
logical Association (APA) (McGovern, 1993), defines our goal of helping you
learn ways to understand why people and other animals behave as they do. Be-
havior is the fundamental factor that is measured in scientific psychology, and
it includes activities such as eating food and recalling stories as well as the
speed of responding, blood pressure, and other physiological indicators of
thoughts and feelings.

Good psychological research can be very important. The astounding num-
ber of practical gains are too numerous to list, but include discoveries such
as: improved methods of treating psychologically disordered people, better de-
signs of vehicles to make them easier and safer to use, and new ways of en-
hancing the performance and happiness of workers. Just as important are sci-
entific gains in psychological research. Scientific psychology is a relatively
young science, having begun in earnest in the middle of the nineteenth century.
Nevertheless, the 150 years of psychological research have resulted in a dra-
matic increase in the scientific understanding of behavior.

In this chapter, you will first participate in an experiment. Then we exam-
ine the course of psychological research by using the demonstration experi-
ment as an example.

P> An Investigation of Reading

To start your study of psychological research, we want you to take part in an
experiment. We hope that your participation in this project will elicit the kinds
of questions about research that psychology students and experimental partic-
ipants often ask. We also will use the experiment to highlight many issues con-
fronting researchers in psychology as they begin to study and use the methods
of scientific psychology.

Introduction and Method

The design of the following demonstration experiment tries to decide whether
aspects of reading and counting can occur automatically. You are a skilled
reader, having spent 12 or so years of your life practicing this skill. You prob-
ably believe that reading words and enumerating objects are rational, deliber-
ate processes. Are they? Do you have to think about reading and counting
while doing them, or do these processes occur automatically, with little con-
scious effort? To find out whether reading can occur automatically, you will
engage in a series of reading and counting tasks. The crucial part of the
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basics of scientific rsycnoiogy

experiment is that the tasks differ in their requirements. The behavior you will
measure is how fast you do each. One task is set up so that if reading occurs
automatically, you will do that task more slowly than the others.

To participate in this experiment, you will need a clock or a watch with a
second hand (a watch that records elapsed time in seconds will do), and you
will need a pen or a pencil. You might want to do this experiment with a
classmate, so you can accurately time each other. Your task is to read or count
a series of digits or symbols as quickly and as accurately as you can. The dig-
its and symbols are in a single column. You should start at the top and go to
the bottom of the column without skipping any items. You will go through
three different columns on three different pages. Be sure to do them in order.
At the top of each page are directions—read them carefully, because the di-
rections on each page are different. The phrase Start Time is also at the top of
each page. If you are working alone and are using a clock or watch with a sec-
ond hand, write down the exact time in minutes and seconds. Then start the
task. If you are using a watch that records elapsed time, start the time and then
begin the task. When you have finished the task on a particular page, either
note your finishing time or stop your watch and write down the elapsed time.
If you are doing this experiment with a classmate, have him or her time you
as you go through each task. Your classmate then can serve as a participant,
and you can do the timing for each task.

To begin the experiment, turn to page 26. Do not continue reading here un-
til you have participated in the experiment.

Results and Discussion

What happened in the experiment? For each column of digits or symbols, fig-
ure out how long it took you to do the task. If you recorded elapsed time, this
is straightforward. If you wrote down your start and finish times, calculate the
time to go through the column by subtracting the start time from the finish
time. When you compare the results of the three tests, you probably will find
that naming the number of numbers (the last task you did) took the longest
time and reading the digits took the shortest time.

When we conducted this experiment, we obtained the results shown in Fig-
ure 1-1. Students in our classes took an average of about 2 seconds longer to
enumerate the pluses (the second task) than to read the digits (the first task).
In the final task, naming the number of numbers, our students averaged about
6 seconds longer than when they simply read the digits. If you combine your
results with those of your classmates, statistical procedures described in Ap-
pendix B will allow you to decide whether the differences in completion time
among the tasks are large enough to be considered reliable ones worth con-
sidering.

An alternative way to think about the results is to examine how long, on
average, it took people to respond to each item. Because there were 32 items
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Figure 1-1 Results of demonstration experiment. The average time (seconds)
that a class took to do each of the three tasks.

in each task, we can divide the mean time by 32 to find the average time per
item. The students averaged .35 seconds to read a single digit, .43 seconds to
count a row of pluses, and .57 seconds to count a row of numbers in the con-
flict task.

Time to read the columns is a measure of reading difficulty; the longer the
time, the more difficult the task. Why is it difficult to name the number of dig-
its when the response is different from the name of the digit? That is, why is
it difficult to say “4” when you see 3 3 3 3?

To answer this question, we will outline a theory that seems to account for
the results. Other researchers have found that people usually are slower in
naming the quantity of digits when the names of those digits conflict with that
quantity. Apparently, we automatically read the name of the digits as we enu-
merate the quantity. So, when we have to respond “2” when we see 3 3, we
simultaneously have the responses “2” and “3” available, and because we
cannot say two things at once, competition exists between the available re-
sponses.

You can think of this as a mental race between two processes that lead to
different responses when you see 3 3. One process is naming the digits (“37);
the other is counting them and saying the number (“2”). Because the naming
process is greatly practiced, it wins the race, and the naming response (“3”)
comes to mind before the correct counting response (“2”). Thus, there is re-
sponse competition, because you must inhibit the faster naming response to
permit the slower counting response to be spoken. Even if you try to ignore
the names of the digits completely, you will discover that you are slower in
counting numbers than you were in counting pluses (check the results of the
second test you took). This outcome can be interpreted as showing that read-
ing is an automatic process, because even when you try to avoid reading the
numbers 3 3, you cannot completely suppress the response “3.” Put another
way, you cannot #not read. Try looking at a word and not reading it.
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P Goals of Psychological Research

You have just participated in a demonstration experiment that was supposed
to show that reading occurs under some circumstances even when we do not
want it to. You could ask at this point why people bother to engage in re-
search, or why you are taking a course that focuses on research. Recall that
our goal, and the likely goal of your instructor, is to help you think as a sci-
entist about behavior. We are not alone in trying to achieve this aim. A survey
of more than 650 departments of psychology in colleges and universities
showed that about 90% either required or recommended some combination
of courses in statistics and research design as part of their major program
(A. J. Golden, personal communication, January 2, 1991). Furthermore, an
analysis of the expected undergraduate psychology courses for admission to
graduate programs in psychology showed that out of 1,554 departments, 66%
either required or recommended a course in research methods and experimen-
tal design (Norcross, Hanych, & Terranova, 1996). Only statistics, at 88%,
had a higher expectation than a methods course.

To become a scientist of behavior, you need to learn how to conduct sound
research, and you need to learn how to evaluate the results of research. We ex-
amine each of these in turn.

Conducting Research

Science progresses when new facts lead to new theories. This progression be-
gins with attempts to answer questions. Is reading a deliberate, reflective pro-
cess? Not always, as our demonstration experiment shows. Scientific interest
in reading is more than idle curiosity—it is curiosity guided by theories and
data (facts). The finding that reading often does not require conscious atten-
tion must be considered by theories that attempt to explain some aspects of
reading. For example, Cohen, Dunbar, and McClelland (1990) developed a
theory of attention that tries to show how skilled reading develops. The the-
ory predicts, for example, that highly practiced readers will be more disrupted
by conflicts between reading and naming than will less fluent readers. Cohen
and associates showed that this is the case, and their theory provides an ac-
count of the mechanisms underlying the effects of experience on automaticity.
Thus basic research usually arises from curiosity and provides the data that al-
low the development of theoretical explanations.

Scientific progress is not only driven by basic questions and theories but is
also motivated by practical problems. One aspect of the research by Cohen
and his colleagues shows that automaticity in reading takes a substantial
amount of practice. Some obvious practical issues include what amount of
practice is needed for fluent reading and what the best way is to practice to be-
come fluent. The application of scientific psychology to applied problems has
had a tremendous impact on social welfare, and the development of improved
ways to teach reading is no exception. The understanding of reading has ben-
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efited from attempts to determine its bases and solve some practical problems
(Rayner & Pollatsek, 1995).

Obviously, psychological research is not exclusively practical or exclusively
theoretical in its focus. Psychological research can have an impact on scientific
explanation and the amelioration of applied problems. Many facets of human
affairs involve psychological research, and a sample of careers using scientific
psychology is summarized in the Application section.

» CONCEPT SUMMARY

Research helps to

* provide scientific understanding
® solve practical problems

Evaluating Research

Although you have diverse opportunities for a career in psychological re-
search, conducting sound research is not the only focus of a course concerned
with research methods. The second focus of such a course, and of this book,
is to help you evaluate the results of psychological research. Because the same
research methods are used in many disciplines, much of the information you
learn in this book about the logic of research will generalize to other fields,
such as biology, sociology, and medicine. As an involved member of society,
you will be influenced by psychological research. To be a careful consumer of
research findings, you need to be able to consider carefully the soundness of
the research.

We hope that you will acquire the ideas necessary to think critically about
research. A critic makes an informed or reasoned judgment about the value of
something. So, a critical thinker does not just find fault or criticize unfavor-
ably. Rather, a critical thinker exercises careful judgment. Critical thinking is
difficult. You probably accepted the results of the demonstration experiment
without a second thought. Unfortunately, the design of the experiment does
not permit an unequivocal answer to the original question.

Let us outline the principles of a good experiment and see how our ex-
periment fails to meet those principles. In an ideal experiment, something is
manipulated or changed, potential sources of influence are held constant,
and some behavior is measured. The factor varied is called the independent
variable, and the behavior measured is called the dependent variable. Con-
trol variables are those that are held constant. The researcher manipulates
or changes the independent variable so that the effects of the different val-
ues or levels of the independent variable can be determined by changes in the
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Research Careers in Psychology

Many of you may view a course about psy-
chological research as a necessary hurdle
for a major in psychology but of little in-
trinsic interest. We hope that this book
will convince you that psychological re-
search is important and exciting. One rea-
son that you may not be particularly inter-
ested in psychological research is that you
are unaware of the important skills and
habits of thought fostered by research.
Walsh (2004) reports a wealth of informa-
tion regarding job skills and other career-
related information for psychology ma-
jors. In addition, she details much of the
information required for going to graduate
school.

The psychology major curriculum, espe-
cially research-related courses, provides a
variety of job-related skills that are highly
desirable to employers. According to Lorig
(1996), research experience helps to hone
skills such as teamwork, oral and written
communication, analytic skills, and com-
puter knowledge. In addition to the careers
indicated here, Lorig provides a list of sam-
ple psychology-major employment options
that includes personnel interviewer, proba-
tion officer, public health statistician, mar-
ket researcher, and hospice coordinator.

The range of opportunities for a person
with training in psychological research is
surprisingly broad. Many of these areas re-
quire an advanced degree in psychology,
but that is not always the case. In any
event, almost all aspects of our lives need
and use psychological research. Here is a
list of some of the less obvious careers in-
volving psychological research.

1. A police psychologist who serves as
an expert witness on a variety of

wn

topics. The psychologist may do
work on eyewitness testimony, pro-
files of criminals, and incentive pro-
grams for police officers.

. A psychologist who does library and

laboratory research on the causes of
traffic accidents and evaluates safety
programs. Or a psychologist who
does the same kind of work but spe-
cializes in industrial or home acci-
dents.

. A research psychologist who special-

izes in population trends: migration,
fertility, marriage, and the effects of
population density. Federal, state,
and local governments often need
qualified psychologists to conduct
such research.

. A research psychologist who de-

signs effective computer displays
and user-friendly components and
software. Such psychologists are in
high demand throughout private
industry.

. A research psychologist who deter-

mines effective ways of increasing
energy conservation. These re-
searchers might study personality
dynamics, or they might examine
ways to teach people to conserve
energy.

. A research psychologist who tries to

determine the brain mechanisms in-
volved in alcoholism and drug ad-
diction. Such a researcher is likely
to work in a government hospital
or hold an academic position.

(continued)
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7. A research psychologist in human
factors engineering who is interested
in one or more of the following:
urban transportation, military
training, hijacking, equipment de-
sign, or the effects of fatigue on per-
formance.

Further information about careers and
graduate school may be obtained at:

American  Psychological Association.
Non-academic careers for scientific psychol-

OQvwerview of Psychological Research

ogists. Washington, DC: American Psycho-
logical Association, (n.d.). Retrieved Octo-
ber 21, 2004, from http://www.apa.org/
science/nonacad.html

Walsh, L. (2004). Welcome to the pur-
suing psychology career page. Retrieved
October 5, 2004 from http://www.uni.edu/
walsh/lindal.html

Lloyd, M. A. (1997, August). Entry-
level jobs for psychology majors (online).
Retrieved March 15, 2005, from http://
www.psywww.com/careers/jobs.htm
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dependent variable. In the demonstration experiment, the three tasks were
the levels of the independent variable, and your time to go through the lists
was the dependent variable. Control variables include the number of items
on each of the three tests (32 in each), the numbers 1-4 of digits, pluses, and
conflict items were equal, and the order in which you and your classmates
went through the tasks was constant. The constancy of order is the problem,
which we discuss next. A summary of the variables in experiments is pre-
sented in Figure 1-2.

To see how the constant order presents difficulties, you need to recognize
that another variable that could influence the dependent variable should not
vary with or contaminate the independent variable in an experiment. Because
order and task varied together, they are confounded. Confounding here means
that both the tasks and the order in which they were done varied together—
order of the tasks and their nature were confused or confounded. The extra
time taken in the third task may have resulted from fatigue or boredom rather
than from the nature of the task. More likely, people did the tasks better as
they went through them, which would underestimate the effect of the inde-
pendent variable. In either case, order of task rather than the independent vari-
able may have caused changes in reading time. Because of the confounding of

Independent » manipulated to
Variables cause changes
Dependent P>  measured to
Variables determine effects
Control > held constant
Variables

Figure 1-2 \Variables in an experiment
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task order and levels of the independent variable, the results of the experiment
may not be interpretable. The confounding produces results that do not have
internal validity, which means that they are not sound or true. When you con-
duct an experiment you want to be sure that the levels of the independent vari-
able change behavior rather than a confounding variable. When you can be
sure the experiment lacked confounding, then it would have internal validity
(validity is discussed in detail in Chapter 7).

A critical view of the experiment questions the soundness of the results. A
more careful research design would have different people go through the tasks
in different orders, which would unconfound order and task. Alternatively,
different groups of people would each be exposed to one task, so order of ex-
periencing the tasks is not a consideration. When either is done, approximately
the same results are obtained—the conflict task still takes longest to complete.
Because you did not know that until now, you should have been skeptical of
the results. As a rule, you should carefully evaluate research procedures so po-
tential problems such as confounding may be identified.

An important time for you to think critically about research is when the
results may have personal importance. Consider a hypothetical example.
Suppose that in a few years, Doris, your child, is in the first grade. Her teacher
calls you in for a conference and informs you that Doris has difficulty learn-
ing to read. The teacher then tells you that the school has several ways to pro-
vide remedial help. You and the teacher will choose what seems the best al-
ternative to help Doris’ progress. Can you make an informed judgment about
the remedial reading methods? You probably are not an expert in teaching
reading. Can you decide that one method shows more promise than another?
What do you need to know? At least some parts of the answers to these ques-
tions require that you can critically assess the research and theory underlying
the various programs.

Most of this book tries to help you identify problems associated with con-
ducting sound research and develop the skills necessary to make informed
judgments about the research process. You need to be able to identify weak-
nesses and to rectify them. Choosing a poor remedial reading program for
your daughter could have dramatic effects—much more dramatic than her get-
ting a mediocre grade in a required course. The need to understand psycho-
logical research will last your whole life, not just a single term of your under-
graduate career.

CONCEPT SUMMARY.

Critical thinking about research involves

* looking for design flaws such as confounding
® making informed judgments
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P Sources of Research Ideas

O~ —

Table 1-1

. Get an idea
. Formulate a testable hypothesis

. Review the literature

. Conduct pilot research

. Conduct the research

. Analyze the results

. Interpret the results

. Prepare an article or presentation

We emphasize conducting and evaluating research. What constitutes a re-
search project? The typical research project proceeds as shown in Table 1-1.
It looks easy and straightforward, but it is not. You should know that the out-
line just presented is for the typical research project. Often, the sequence of
events may be altered in a variety of ways. Consider one example. A veteran
researcher may follow up on earlier experiments that she conducted by alter-
ing the independent variable in some way and then collecting data without get-
ting the idea, formulating the hypothesis, and so on. In this chapter, we focus
on the initial stages of a research project, and the rest of the book will com-
plete the picture.

Observation

Science begins with observation, which is both a source of data and a source
of ideas for further research. Look around with a critical eye, and you will
likely generate a number of ideas for research. All you need to do is observe
yourself, your classmates, your family, or even your pet. Then phrase your
question so that you can make additional observations. Some typical questions
might include: Do I study better in the library than in my dormitory room? Do
students learn more in small classes than in large classes? Do students retain
as much after studying with music on as without music? Do children work
harder or less hard when given rewards such as candy? These and similar ques-
tions are easy to generate, and with some work, they can be turned into man-
ageable research projects. Your native curiosity or the need to solve a particu-
lar problem will serve you well in developing ideas for research.

Experts

Both people, such as your professor, and textbooks, such as this one or your
introductory psychology text, dre usually good sources of research ideas.
Often an idea presented in class or one that you read about will produce an

Typical steps in research

The prudent researcher also considers ethical issues, guards against researcher bias, and uses operational definitions.
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interesting idea. Once you are titillated by a problem, you should seek a con-
sultant. Within a particular course, your instructor is the obvious choice. Be-
yond a particular course, you may try to get advice from someone whose com-
petence and interest match what you are interested in exploring. Many faculty
members will be delighted to discuss research with you. If you have read about
an interesting research project, you can try writing to the author.

We designed this text to be a source of possible research projects. If you
carefully answer the design-related questions that appear at the end of most
chapters, the germ of a good research project may be lurking in one or more
of your answers. Many of the questions derive from problems in actual re-
search, so it is apparent that even experts do not conduct perfect research.
Why not profit from their mistakes? At the end of many chapters, we point to
the laboratory manual by Langston (2005), which contains thorough outlines
of numerous interesting research projects. Another source of ideas in this book
are the exercises presented at the end of each chapter in the Psychology in Ac-
tion section. These exercises are usually easy to carry out. If you think criti-
cally about them, you will likely devise additional research projects.

Literature Search

Ideas frequently come from reading journal articles. Chapter 3 of this book
considers how to read a journal article carefully. If you are going to be read-
ing journal articles soon, we suggest that you read that chapter before you get
into the technical literature. After reading several journal articles, you will
soon have a longer list of possible experiments that you could perform.

To keep track of ideas generated from your critical reading of journals or
textbooks, you should keep records of your research ideas. Most psychologists
have some sort of index file containing information about the articles that they
have read. On your file cards or in a computer file, you should have several
kinds of information: authors’ names, journals, article titles, and information
about the procedure and results. It is probably best to supplement your article
file with a file of research ideas. Most psychologists keep a file of such ideas,
and you should too. Write down the reference that started you thinking, a
short description of your idea for a project, and the date the idea occurred.
You will find it interesting to go back through your files to see how your think-
ing about some topic has changed over time.

As your idea file gets larger because each article you read suggests at least
one additional project to you, you are now confronted with another problem.
At first an idea for any project was cause for celebration. Later the problem
becomes one of deciding which of several ideas in your file should be tried.
Some potential ideas will be eliminated because you do not have access to spe-
cialized equipment or special subject populations. Others will be too compli-
cated or take too long to carry out. After paring down your list, you probably
still will have more than one alternative. If each idea is equally practical and
feasible, given your resources, our advice is to tackle the project you think



LRARIER T JVErVIew Of USYCcRologicdl nesearcn LR

would be most fun. Psychological research is interesting and exciting and often
has important outcomes. However, interest, excitement, and importance will
happen only if you do research (follow up on your idea file).

If you are unsure about what journals and other resources to examine for
research ideas, you should refer to Chapter 3. For the moment, you should
know that the computer search engine PsycINFO is a very effective tool for
going through the technical literature. If your library does not subscribe to
PsycINFO, other computerized searches may be available. The print compan-
ion to PsycINFO is Psychological Abstracts, and both contain abstracts of ar-
ticles from almost all journals that publish psychological research. If you find
an abstract of interest, you can then read the entire article for additional in-
formation. Chapter 3 also describes how to use PsycINFO.

CONCEPT SUMMARY

Sources of ideas include

® observation
® experts
e literature search

P Developing Testable Hypotheses

After you have developed an idea, you need to frame it in the form of a
testable hypothesis. A testable hypothesis makes a statement about a pre-
sumed or theoretical relation between two or more variables (Kerlinger &
Lee, 2000). According to Kerlinger and Lee, a testable hypothesis either
states or implies that the variables are measurable. It also specifies the rela-
tion among the variables. Specifying measurements and relations sets the
stage for the research project, because research requires that something can
be observed and measured. Therefore, if a hypothesis is not testable, research
on it is impossible.

Consider one of the ideas generated from observation that was considered
earlier: Do I study better in the library than in my dormitory room? Is this a
testable hypothesis? A relation is implied—better study in the library—but
measurements are not specified. So, at this point, the hypothesis is not testable.
How can you measure better study? One way would be to assess the outcome
of study; namely, your grades on a test could be determined. Grades are ob-
servable and measurable, so they fit one of the criteria for a testable hypothe-
sis. The reformulated question might become, Do I get better grades on tests
after studying in the library than after studying in my dorm room? Because
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you might be interested in the generality of the research outcome, you can
modify the initial question to develop the following hypothesis: Higher grades
are obtained after studying in the library than after studying in the dorms. This
hypothesis follows the guidelines, because it specifies both what will be mea-
sured and the expected relationship between study location and grades.

At this point, you might want to practice developing testable hypotheses.
Take some of the ideas or questions you have and see if you can put them in
testable form. Any research that you undertake requires a testable hypothesis,
so now is a good time to practice generating them. If you do not have many
potential ideas to consider, several are available in one of the exercises at the
end of this chapter.

Many hypotheses cannot be tested, because they either do not include vari-
ables that can be observed and measured or do not specify relations among
variables. Thus, scientific research cannot be used to study many moral and
religious issues. Research can be used to assess a person’s attitude toward
abortion, for example, but it cannot address the issue of whether abortion in
principle is good or bad. The broad statement “Abortion is wrong” specifies
neither what is to be measured nor relations among measurable variables.
Testable hypotheses about the positive or negative impact of abortion in par-
ticular circumstances are possible, but encompassing hypotheses about the
moral value of abortion are not. Many questions that you generate may not
be testable, because they fail to include observable and measurable variables.
Scientific research can be used to study how people respond to colors, but it
cannot address the question of whether your experience of the color blue is the
same as someone else’s experience of the color blue. Experience in this context
cannot be measured, but response (behavior) can.

CONCEPT SUMMARY

Testable hypotheses specify

® how variables will be measured
* how variables will be related

P Reviewing the Literature

The next phase of the research process involves a review of the pertinent liter-
ature. Previously, we discussed using journals to obtain ideas. Now, we will
consider another important use of journals—determining what is known
about your hypothesis. A literature review will reveal whether your research
hypothesis has been tested, and it will indicate important things for you to
consider in developing your research project.
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You do not want to reinvent the wheel. The idea about the effects of study
location on grades probably is not novel. Therefore, you must find out
whether someone else has already tested your hypothesis. Thousands of re-
search articles about psychological hypotheses are published each year, so you
will probably find many articles related to your hypothesis. Even if those arti-
cles do not match your hypothesis precisely, you will probably discover many
details that will allow you to devise your own research project more efficiently.
Chapter 3 takes you through a literature search, so we will not provide all the
details here. As noted earlier, PsycINFO and Psychological Abstracts are valu-
able sources of information. In addition, the article or articles that led to your
research question should be valuable as well. At the end of those articles, you
will find a reference list, which provides a good place for you to start your
search for additional information related to your question.

Suppose you wanted to test a hypothesis related to the demonstration ex-
periment. We referenced an article concerned with the conflict effect by Cohen
and others (1990). So, you might look up that article in the Reference section
of this book and then go to the library to read it. You can read about the re-
search they did and the theory they proposed. You can use their reference list
as a source of additional articles for your literature search (they reference more
than 70 research papers). One thing you will discover is that the conflict effect
shown in the demonstration experiment is usually called the Stroop effect,
after the person who first demonstrated the phenomenon (Stroop, 1935). Gen-
erally, you should read the primary source of a research phenomenon, so ex-
amine Stroop’s paper. If you are interested in the Stroop effect, you will find a
review of 50 years of research on the Stroop effect by MacLeod (1991) to be
very helpful. He cites about 400 studies and summarizes them. For a person
interested in the phenomenon, this journal article is an extremely important
source of information.

Another efficient way to get background information is to examine the
subject index of textbooks. If you look in the index of this book, you will find
that the Stroop effect is discussed in two different places later in the text. In
those discussions, you will find additional references that might be valuable to
read. A particularly important article is the one by Windes (1968), who ap-
parently was the first researcher to use a task similar to the one used in the
demonstration experiment.

- CONCEPT SUMMARY

To begin a literature search, use

® PsycINFO
e reference lists of relevant articles
» textbooks
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P Conducting Pilot Research

Before undertaking a full-scale research project, you should do some prelimi-
nary research, which is usually called pilot research. A thorough literature
search will help you devise a reasonable research plan, and help you figure out
what kinds of material and apparatus you may need. However, you will prob-
ably find it necessary to try out various parts of your project. This is the pur-
pose of pilot research. _

In pilot research, you test a small number of participants to try to ensure
that you have all the bugs out of your research procedure. You will find out
whether your participants understand the instructions. You will learn how
much time the experiment requires and whether the tasks you chose are too
easy or too hard. You will be able to practice using the equipment and mate-
rials and to practice observing and measuring the behavior of interest.

Frequently, pilot research is used to assess the levels of the independent
variable to make sure that they have an effect on the dependent variable. If one
level of the independent variable is presenting the conflicting digits upside
down, you should try this out on a few people to ensure that there is less con-
flict than when the digits are right-side up. Suppose you find that there is less
conflict when the digits are presented upside down. Is that a foolproof sign
that you have an independent variable that works? Probably, but it may not
be the case. One difficulty with pilot research is that you test your procedure
on just a few participants. For whatever reason, this small sample of people
may not be representative of the population of people you are interested in
testing. To find out whether your pilot data are a fluke, you need to conduct
the full-blown project with several observations under each level of the inde-
pendent variable. Although the small test sample is a problem, pilot research
plays an important role in developing a sound research project.

» CONCEPT SUMMARY/

Conduct pilot research to

e refine the research procedures
e test the levels of your independent variable

P Some Pitfalls to Avoid

Several potential difficulties await the researcher. In addition to the possibility
of confounding mentioned earlier, researchers need to worry about the ethi-
cality of their research, whether they have inadvertently biased the results, and
the reliability of their communication. Other potential pitfalls are detailed
later.
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Breaches of Ethical Practice

Ethical issues in psychological research receive a separate and detailed treat-
ment in Chapter 12. The issues are so prominent, however, that we outline
some of them here. The overarching issue involves the well-being of the re-
search participants, whether human or animal. Scientists have an obligation to
treat the objects of their work in an ethical fashion. Treating research partici-
pants ethically is a complex issue often involving pragmatic choices between
the needs of the researcher and the needs of the participant. With human par-
ticipants, the ethical questions seem to boil down to the so-called Golden
Rule—the researcher should treat the participants as he or she would wish to
be treated. Thus, physical and mental harm are avoided or minimized, confi-
dentiality is not breached, and dishonesty and deception are not used.

Ethical issues surrounding the use of animals in research are complex and
emotionally charged. As a major governing body for psychological research,
the APA specifically bans cruel or negligent treatment of animals. That associ-
ation has detailed guidelines that define what constitutes humane treatment of
animals used in research. Furthermore, many federal and state agencies also
have regulations governing research with animals. Nevertheless, some people
oppose using animals in research. We examine some of the pros and cons in
Chapter 12. Ethical issues facing a researcher are among the most important
to be resolved while conducting a research project. You, as an ethical person
and scientist, must consider these issues carefully.

59 CONCEPT SUMMARY

To conduct ethical research

e treat humans as you would like to be treated
® treat animals humanely

Biased Research

An ethical researcher does not present fraudulent results. Deliberate fraud of
this sort is uncommon in science. However, inadvertent researcher bias is a
problem of unknown magnitude. Just how often unplanned researcher bias oc-
curs is difficult to determine, because many parts of the research process may
be inadvertently contaminated. A scientist’s political beliefs, for example, could
result in an incomplete survey that assesses some attitudes and not others. This
does not necessarily indicate deliberate bias but may merely represent the fal-
libility of the scientist. The scientist can think about only a limited number of
things at a time, so the research designs will partially reflect his or her own
preferences.

A famous example of faulty research design is the case of Samuel G. Mor-
ton, a well-known physician and scientist in the early and middle 1800s. He
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collected more than one thousand skulls of people belonging to different races.
He believed that skull volume was indicative of intelligence. He used his col-
lection of skulls to examine intelligence differences among races. He reported
that whites were the most intelligent, African Americans were the least intelli-
gent, and Native Americans were in between, a conclusion in perfect agree-
ment with the prejudices of the time. It was not until 1978 that.Stephen Jay
Gould, a Harvard paleontologist, concluded, and from the very data reported

by Morton, that there were no differences in skull size among the races.-Gould--- -~

showed that Morton had chosen his skulls in line with his expectatiéns. For

one group of blacks, he used an all-female sample, whereas for the compari- ¢
son group of whites, he used an all-male sample. This comparison ignores the =
fact that male skulls tend to be larger than female skulls {Broad & nge, :

1982). One aspect of the Morton affair that should be kept in mind is tha&thc

scientific community of that time accepted his research as scncnuﬁcally«»vahd. -

i

Only under the scrutmy of com:emporary scientists with different socnal .beﬁefs E

......

"o,
R

the method he or she uses to answer those questions may be the result of the -
researcher’s preconceptions about the problem. There are two solutmn% to this -,

par-

dilemma. First, researchers should be aware of their own underlying ; frecon-

ceptions (these preexisting notions are what philosophers of science ¢

adigms”) (Kuhn, 1962). Second, many scientists with different preconceptions ~

should undertake a variety of attacks on a particular problem.

Another sousrce of researcher bias detives from treating participants in a
project differently over and above any planned differences in treatment. A sub-
stantial amount of evidence indicates that how the researcher treats the par-
ticipants can have a profound effect on the results of the experiment {Barber,
1976). What measures can be taken to prevent a researcher from inadvertently
influencing the outcome? Suppose you collected the data for Carver, Coleman,
and Glass (1976) in their experiment concerned with fatigue suppression in
hard-driving Type A personalities and more mellow Type B personalities. You
know ahead of time that half your part.lc.lpants {Type A) might be prone to
coronary heart disease. You record the exercise time on a treadmill as the par-
ticipants are working at or beyond their maximum oxygen consumption,
Would you be able to treat Type A and Type B people the same? Would sub-
tle body movements or the tone of your voice clue the Type A people to take
it easy so they do not overstress their hearts? (This is unlikely, because the
Type A people were young—but they supposedly had the potential for coro-
nary problems later in life.)

There are two ways to minimize this type of researcher bias, In the first
place, the researcher must conduct the project as uniformly as possible for all
participants. Uniformity can occur when the researcher carefully adheres to a
protocol, which is a detailed list of the procedures and methods used to test
each participant in the experiment. The only differences in treatment should
be those that are introduced deliberately—independent variables, different
questions in a survey, different observing times, and so on. Type A people must
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be treated exactly like those of Type B. This was done by Carver and col-
leagues, who even went so far as to eliminate the data on a participant who
was acquainted with one of the data collectors.

A second way to minimize inadvertent differential treatment is to make the
researcher blind with respect to potentially important attributes of the partic-
ipants or the task. The experimenters in the study by Carver and associates did
not know whether an individual was Type A or Type B, which diminished the
chances of treating the Type A people differently on the treadmill. Further-
more, the participants did not know that the experimenters were interested in
how long they stayed on the treadmill. When participants’ behaviors are
recorded in some way for later analysis, the people who score the recorded be-
havior often are blind to the treatment administered to a particular partici-
pant. In this instance, being blind to the treatment condition increases the like-
lihood that the scorer of the results will be objective and not biased by his or
her expectations of what the results should be. If both the participant and the
researcher are blind, we have what is cailed a double-blind design.

Double-blind designs are common in medical experiments that test the ef-
fectiveness of drugs. The experimental group is given the drug, and the con-
tref group is given a placebo substance. A placebo (the word is derived from
a Latin word meaning “I shall please”) is a pharmacologically inert substance
{a “sugar pill”) given to participants in a control group to deceive them. The
control group, along with the experimental group, assume that they are re-
ceiving a real drug, so the expectations are the same for the two groups. Not
only are the placebo participants blind, but so is the researcher, The researcher
does not know who is receiving the placebo and who is getting the real drug.
In the typical drug experiment, the substances have code numbers that cannot
be deciphered by the person administering the drugs. However, someone
knows who received the placebo and who received the drug. These precautions
decrease the possibility of the control participants being treated differently
than the experimental participants (apart from the drug, of course}.

The personal attributes of a researcher also may bias the actions of the par-
ticipants. The age, sex, race, and authority of the researcher may determine
how the participants react. For example, 2 person in an interview is more
likely to report sexual thoughts when the interviewer is of the same sex as the
mnterviewee (Walters, Shurley, & Parsons, 1962). This kind of problem is
solved if there is more than one researcher and each one follows the research
protocol exactly. In your own research, you may not be able to enlist assistance
from others. Therefore, you should try to treat each individual identically.

Strict adherence to procedure is important to minimize inadvertent re-
searcher bias. This advice is particularly true when considering how data are
recorded. Barber (1976) discusses several studies showing that data-recording
errors do occur and tend to bias the results in the direction desired by the ex-
perimenter. Hence, in every condition for every participant, we must record
data in the same way. This means that before the project is begun, we must de-
fine exactly what constitutes an acceptable datum.
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Another potential researcher bias occurs in research with animals. When
working with animals, a researcher must guard against anthropomorphizing.
This term refers to the tendency to attribute human characteristics, especially
thoughts and feelings, to animals. Anthropomorphism is sometimes obvious,
as in “The dog loved and respected its master,” and is sometimes not so obvi-
ous, as in “The rat was hungry, so it ate a lot.” A similar problem arises in de-
scribing the thoughts and feelings of people belonging to technologically prim-
itive cultures. An observer might attribute standard Western thought to such
groups, as in “Their love of individual liberty conflicted with the socialist ide-
ology of the tribal council.” All of these examples are actually theoretical
statements that may not be warranted based on the data. How do we define
“love” in a dog? Does it mean the dog wagged its tail or came when it was
called? What is hunger for a rat? These sorts of issues are examined in the next
section.

CONCEPT SUMMARY.

Control inadvertent researcher effects by

e following a protocol for uniform treatment
¢ using a double-blind design
* being alert for a placebo effect and anthropomorphizing

Reliability of Communication

We have discussed pitfalls in the research process resulting from ethical issues
and experimenter bias. Assuming that you have effectively dealt with problems
in these areas, another pitfall awaits you in conveying the results of your re-
search to other scientists.

No serious discussion, scientific or otherwise, can progress very far un-
less the participants agree to define the terms they are using. Imagine that
you and your date are having a friendly argument about who is the best ath-
lete of the year. How do you define “athlete™? You both would agree about
such common sports as tennis, swimming, and gymnastics, but what about
more esoteric sports, such as frisbee throwing, hang gliding, and hopping
cross-country on a pogo stick? Should practitioners of these activities be con-
sidered for your athlete-of-the-year award? Until this question of definition
is answered, your discussion may just go around in circles.

Similar problems can arise in scientific discussions. Let us imagine that sci-
entists in psychophysical laboratories in West Lafayette, Indiana, and Clayton
Corners, Arkansas, are studying tail-flicking responses of the horseshoe crab
to flashes of light. One laboratory finds that crabs give tremendous tail flicks,
whereas the other lab finds that crabs hardly move their tails at all. The scien-
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tists are very concerned, and they exchange terse letters and autographed pic-
tures of their respective crabs. Eventually, they discover the reason for the dis-
crepancy. They were each defining the flash of light differently (their flashes
were of different duration), although the brightness of the two flashes was sim-
ilar. When they adjusted their flashes to be the same, both labs obtained the
same results. This example is a little farfetched, because as we all know, crabs
cannot autograph their pictures. Furthermore, all good psychologists know the
importance of defining the stimulus exactly, so this confusion would probably
not have occurred in the first place. This example does show, however, what
could happen if scientists were not very careful about defining their terms.

Although social conversation and scientific discourse both require defini-
tions, the requirements for scientific definition are more stringent. Terms that
are perfectly adequate for ordinary conversation are usually too vague for sci-
entific purposes. When you state that someone has a pleasant personality,
other people have a good idea of what you mean, but when a psychologist uses
the term personality in a technical sense, a great deal of precision is necessary.
This important distinction between technical usage and common usage occurs
frequently in psychology. It is all too easy to slip and use technical language
imprecisely, especially in psychology. Words such as information, anxiety, and
fluency have broad everyday meanings, but they must be precisely limited
when they are used in a technical sense. The most common way of providing
such technical meaning is by using an operational definition.

An operational definition is a formula for building a construct in a way
that other scientists can duplicate. “Take the eye of a newt, the leg of a frog,
three oyster shells, and shake twice” is an operational definition, although we
may not know what is being defined. This recipe is easy to duplicate and so
meets the major criterion for an operational definition. You can tell from the
example that an operational definition need not make sense if it is clear and
can be copied. In general terms, something is operationally defined when the
procedures or operations used to produce and measure it are clearly specified.
For instance, we might operationally define a construct called centigrams as
the product of your height in centimeters and your weight in grams. Any sci-
entist can easily determine the centigram score, so this is an operational defi-
nition. The ability to consistently use or observe something is an example of
reliability, which is discussed in detail in Chapter 7. Of course, the centigram
score probably could not be used for any important scientific purpose, but the
potential utility of an operational definition is a separate issue from its clarity.

P Finishing the Research Project

After completing the preliminary stages outlined earlier and considering the
pitfalls, you can now conduct the research, analyze and interpret the data,
and then write a research paper. The remainder of this book focuses on these
aspects of the research process. We hope you will be a critical reader and






