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Preface

“Chance favors the prepared mind.”

—Louis Pasteur

Statistical reasoning is an essential component of our everyday lives.
We think in terms of probability and constantly make inferences about
future events. Whether we acknowledge the role of this type of reason-
ing on a conscious level is not important. The fact remains that we con-
stantly predict the future and constantly use statistical reasoning to ac-
complish this. Given the crucial nature of this type of reasoning, it follows
that these skills would be an essential component of any person’s edu-
cation. Thus, the underlying philosophy of this text, Fundamentals of Be-
havioral Statistics, is that statistical reasoning is a crucial element in ed-
ucation. In this same spirit, this ninth edition extends the book’s long
tradition of presenting statistical reasoning skills in a clear and mean-
ingful way so that readers may understand and learn to appreciate the
ubiquitous nature of quantitative thinking.

Today, as we usher in a new millennium, the perceived value of sta-
tistical analysis in our lives is more acute than when the first edition of
this text was written. Newspapers, national news magazines, and trade
journals chronicle the impact of statistics. The federal judicial system
now requires judges to be conversant in basic statistical principles; these
skills are needed to determine the merit of testimony offered by expert
witnesses. Lawmakers use the results of statistical analysis to create pol-
icy initiatives that may have a lasting impact on the lives of their con-
stituents. Market researchers test the reactions of the public to political
events and retail products using focus groups, surveys, and statistical
analysis. In brief, statistics are everywhere.

THE NEW WORLD OF STATISTICS

As the role of statistics has become increasingly important in our
lives so too has the nature of these analyses evolved. Typical undergrad-
uate courses now cover many more types of statistical tests than they
did a generation ago. The nature of the material itself has become more
sophisticated. A greater emphasis is now placed on exploration of the
data prior to conducting statistical tests. We now have computers that
easily explore the data and perform analyses that would otherwise take
hours to accomplish manually. Greater thought is now given to the im-
portance of issues such as effect size and power analysis prior to con-
ducting an experiment. Undergraduates now read journal articles that
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discuss the power of the experiment and use tests that were unknown
30 years ago. Much has changed, yet much remains the same. The change
is clear. Statistical analyses have become increasingly sophisticated.
What has remained constant is that we still optimistically expect our stu-
dents to develop their critical thinking skills and use these skills in their
coursework and later in their professional lives.

OUR PHILOSOPHY IN WRITING

Our comprehensive review of statistical procedures strives for sim-
plicity. While we use crucial examples from psychology to guide the
reader, this text is not cluttered with distractions or superfluous infor-
mation. We have maintained the book’s signature of simplicity even as
we have updated the pages with the most significant recent trends and
advances in statistical reasoning.

Balanced Reasoning

We believe that our book strikes a balance between teaching the con-
ceptual foundations of statistics while providing the computational foun-
dations of statistics. When Richard Runyon and Audrey Haber wrote the
first edition of this book more than 30 years ago, they carefully balanced
two extremes in teaching statistics: at one extreme, the “cookbook” ap-
proach presents formulas and leads students through them step-by-step;
at the other extreme, statistics is treated as a branch of applied mathe-
matics. It is our belief that neither extreme is useful for undergraduates
in the behavioral sciences, so we continue the critical compromise cre-
ated in the first edition by carefully integrating the two approaches within
this latest revision.

Critical Thinking Skills

Much has been written about the value of critical thinking skills, how
to foster their development, and how to ensure that students apply the
principles in their lives. From research on this topic it is clear—critical
thinking does not develop in a vacuum. Memorized formulas and defi-
nitions are of little value. Blind applications of formulas and hours of
mind-numbing calculations do nothing to develop critical thinking. In-
stead, students must expose themselves repeatedly to situations in which
they practice the application of critical thinking skills. We have endeav-
ored to structure the presentation of the material in a manner that al-
lows students to develop their skills based on quantitative data and well-
rehearsed applications of heuristics. For each test and descriptive
statistic we provide the rules and procedures, illustrate their application
to relevant examples, and then discuss the generalizations that can le-
gitimately be drawn from the analysis.

Useful Pedagogy

Students who read our textbook will learn about the theory and ra-
tionale of the various statistical tests used by behavioral scientists. When
a statistical concept is introduced in the text, we may illustrate it in a
number of ways. We provide both conceptual formulas and computa-
tional formulas. At the same time, we use words to explain the rationale
of the statistic. Finally, we use visual illustration to help convert abstract
concepts into images to help the reader understand important principles.



We recognize that once you have learned the material you will ob-
viously need to review the material either for an exam or for an assign-
ment in another course. Whether you use the book as a reference or for
review we provide the following:

¢ Basic Math Review: Appendix A gives you a quick refresher on basic
math.

» Statistical Symbols Glossary: Appendix B references all the major
symbols you need in a clear and straight-forward manner.

¢ Statistical Formula Guide: Appendix C provides a step-by-step syn-
opsis of formulas with useful examples worked out.

¢ Statistical Tables: Appendix D provides important tables for statisti-
cal tests.

¢ Summary of Equations: These are found on the front and back inside
covers of the book and can be used as a quick reference for studying.

* Running Glossary: Important terms are defined as they are discussed
in the text.

A NOTE TO THE STUDENT

We understand you probably did not sign up voluntarily to study sta-
tistics. Many of you are taking this course because it is required as part
of your major or minor concentration. Others of you are taking it be-
cause your parents and career counselors have suggested a course in sta-
tistics to give you a competitive edge in a difficult job market. Many of
you expect to go to graduate school and are aware of the central im-
portance of analysis of empirical data in that milieu. Just as the reasons
for taking this course will vary, so too your backgrounds and prior math-
ematical experience will vary.

We know this because we have taught statistics to hundreds of stu-
dents over many, many years. And we have learned some valuable and
surprising things from our students during that time. For example, we
have learned that some students grasp the most complex statistical con-
cepts immediately while others have to struggle to master each and every
one. And we have been struck by the variety of techniques students find
useful and important to them in mastering the material. Their reports
vary tremendously. One person will swear by a technique and five oth-
ers will find it useless.

Our conclusion has been that no one teaching technique is success-
ful for all students. Some students have the ability to read an equation
and immediately understand its workings. Others have better success
when they see an illustration of the concept. Some students need verbal
descriptions and others find the worked-out problems, marginal defini-
tions, and end-of-chapter exercises to be the most useful. It is remark-
able, the very same formula or illustration that provides instant insight
for one individual can be of little or no value to others.

What have these observations meant, in practical terms, for us as au-
thors? We have concluded that it is not enough to provide one explana-
tion, one study technique. We have worked hard to provide you with a
range of instructional devices that students have told us over the years
have worked for them. We have included techniques useful for learning
the material, for reviewing it at exam time and for mastering the calcu-
lations required by the exercises. For example, we have included mar-
ginal definitions to highlight important concepts as they are presented
and listings of important terms at the end of each chapter. These may
be used to guide your learning and to highlight important concepts when

PrEFACE XIX



XX PREFACE

you review for exams. The end-of-chapter exercises provide practice in
how to perform the calculations as well as some questions that will force
you to think about how a statistical test works, why it works that way,
and some of the precautions to take when using the test.

By the way, the answers to the odd numbered exercises are presented
at the back of the book. These answers won't tell you exactly how to do
the calculations but they will serve as a warning if the answer you come
up with differs from the one in the text.

The understanding you develop from your reading and the exercises
is reinforced in summary tables in the body of the text. We have intro-
duced these summary tables as a way for you to make your study time
more efficient. In one table you can view an outline of the major con-
cepts, their characteristics, when they are used, and cautions in their
use. We have provided frequently used formulas and notation in the end
pages. We have included, as well, a statistical formula guide to give you
clear and easy access to review commonly used statistical procedures.
This section will be of particular value to you when you study for exams
and when you finish this course and are called upon in subsequent
courses to review a particular statistical technique.

A NOTE TO THE INSTRUCTOR

We don't need to tell you that quantitative analysis is an integral part
of psychology. Aside from the introductory psychology course, behav-
ioral statistics is one of the few common courses for all psychology ma-
jors. You undoubtedly studied statistics as an undergraduate and cer-
tainly were required to take some statistics courses in graduate school.
In fact you may have used the Runyon and Haber text in some of your
courses. If you did, then you already know of the long tradition of this
text. We have attempted to maintain that tradition and at the same time
we have attempted to present new material, reflective of important evo-
lution of thought within the field and have deleted material that has out-
grown its usefulness.

Two monumental developments within the world of statistics have
been evolving. The first of these has been the increased recognition of
the importance of power in the design and conduct of experiments. The
second important development has been the questioning of the value of
statistical hypothesis testing. In terms of the latter, we recognize that hy-
pothesis testing has its limitations, yet we believe that it still can serve
a useful function. Rather than discard hypothesis testing, we show stu-
dents how to analyze the data from a number of perspectives in addi-
tion to using traditional hypothesis testing. In terms of power we pre-
sent the concepts of power and effect size and factors such as sample
size and alpha that affect the power of a test. Indeed, each chapter re-
lated to inferential statistics has a section that reviews issues related to
the power of the statistic.

Another addition to the text is the inclusion of clear examples of how
to present the results of research in a research paper. Several of the chap-
ters now include short examples illustrating the editorial style of the
American Psychological Association. Learning to write clearly about em-
pirical matters is an important skill that will serve your students well.
With respect to maintaining the currency of the text, we have removed
some material from previous editions and added new material. We de-
cided to finally retire the material on grouped frequency distributions.
Grouped data was once a necessary computational approach. The ad-
vent of computers and other technological advances has eliminated the



need for its inclusion. Instead, we focus more on how students can use
exploratory data analysis and graphing techniques to augment their
analysis of data.

Tradition, our own biases in the teaching of statistics, and reviewers’
comments have all influenced the sequence of chapters in the text. We
recognize that some may not agree with our arrangement. Thus, we in-
tentionally wrote the chapters to be relatively free standing. In some
cases, this is an impossible task. Testing hypotheses in the chapter on
analysis of variance cannot be understood without a solid foundation on
hypothesis testing in general. We tried to write a text that lends itself to
differing orders of presentation. We hope that you find this as well as
other aspects of the text accommodating.
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CONCLUSION

Where do you go from here? We have outlined for you the multi-
faceted approach we have taken to provide the techniques and the tools
to master this material. What does this approach mean, in practical
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terms, for you? It means that this text is designed to allow you to decide
how you should master this material. We have described the various in-
structional devices and learning aids. Try using these aids. Find the ones
you feel are helpful. Use them, and keep in mind: the successful students
invariably try many approaches and study strategies before deciding on
the most useful ones. These students actively interact with the study ma-
terials and use them as tools to develop their own understanding. Try-
ing to memorize someone else’s understanding is of little value. You must
be the active learner and critically examine this book and its contents.
We give you all you need to become a dynamic student in this course.
With some exploration and a bit of effort you have all that you need to
acquire a solid, successful education in the fundamentals of behavioral
statistics.

Kay A. Coleman
Boston University

David J. Pittenger
Marietta College
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