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Preface

Why do we need yet another book on statistical methodology when there are so many
books already available? When I started writing this book, I entertained this question
myself and, obviously, decided that another book was needed. My primary motivation
for writing this book is that, prior to its publication, no statistical methods book on
the market was tailored to the field of communication. Typically we send students to
other departments to get statistical training—psychology, sociology, or statistics, for
instance. This is a shame because there is plenty of evidence that suggests that people
learn better when information is personalized. Of course, when planning and teaching
my courses I could have simply adopted a book written for another field or for the
general social sciences and then use communication examples during lectures. I tried
this for a couple of years and found that it didn’t work well. T couldn’t find a single
book that students liked or that didn’t focus excessively on concepts that I felt weren’t
particularly relevant to the way that communication scientists conduct their business.
Without a statistical methods book written for the field of communication, I found it
difficult to engage students in the material and maximize their success in acquiring what
may be some of the more difficult material that burgeoning communication scientists
need to understand—and understand thoroughly.

So that is why I wrote this book. In the spirit of these reasons, I have tried to couch
most of my examples in this book in terms of communication research and questions
in the hope that this will cognitively involve students (and faculty, and practitioners)
in the field more and make them see the relevance, indeed the tremendous importance
of statistics to the field of communication and to success as a communication scientist.
I wrote this book thinking in particular of the reader who has some background in
research methodology and perhaps even some prior exposure to introductory statistics.
However, even without this background, anyone should be able to read and understand
the material in these pages. Although this book is suitable as a text, my hope is that
the writing and examples are clear enough that any motivated reader can come away
having learned something useful without the formal guidance provided in a classroom
context.

I have always believed that although a good understanding of the mathematical
basis of statistics is helpful to mastery of statistical methodology, it is by no means
necessary. Perhaps several years or so ago I wouldn’t have said this because hand
computation predominated statistics education. But the age of high-speed, low-cost
computers is here. The result of this widely available technology is an increasing use of
complex statistical procedures because they are available to all at, literally, the touch

XV



xvi Preface

of a button. Of course, the danger of the convenience and user-friendly nature of
statistical software is the temptation to use a statistical procedure with which you may
not be familiar merely because the computational obstacles no longer exist. There is
no substitute for conceptual understanding because it is necessary to make sense of
what a computer tells you. This book is motivated by a desire to bring that conceptual
understanding to everyone interested and motivated, regardless of their mathematical
sophistication.

There is a CD that comes with this book as well as a web page supporting the book
that I believe you will find useful. The URL is

http://www.comm.ohio-state.edu/ahayes/smcs/

Using the data files on the CD and the web page (available in multiple formats), you
should be able to replicate most of the analyses reported in this book. The web page
contains some files mentioned in this book that are not on the CD as well as additional
documents that you will find useful that were developed after this book went to print.

To the Student

One of the student’s greatest barriers to mastering statistics is fear of mathematics.
Many students just lock up with anxiety when they are asked to do any computation,
and this anxiety typically interferes with the ultimate goal of conceptual understand-
ing. I hope you will not let this happen to you. Statistics has a bad reputation that
is perpetuated by the way most statistical methods books are written. In this book, I
depart company with many of my book-writing colleagues by minimizing the compu-
tational aspects of statistical methods while maximizing their conceptual presentation.
You will find as you read through this book that it is possible to understand conceptu-
ally how the statistical procedures discussed in this book are used without completely
understanding their mathematical basis. Many mathematicians I know can barely add
and subtract without the help of a calculator. Their brilliance resides in their ability
to solve problems using their knowledge of mathematics concepts and theory. Because
computers are used for statistical computations, in my opinion, your time is best used
by developing an understanding of the concepts presented here.

This is not to say that mathematics is irrelevant to complete mastery of statistics.
Mathematics is the language of statistics. If you do want to study statistics formally,
you eventually will have to come to terms with some complex mathematical opera-
tions and the mathematical basis of statistical theory. My assumption is that if you
are reading this book, your primary goal is to understand how to use statistics intel-
ligently rather than understand the mathematics behind the statistics. An additional
assumption I make is that if you are interested in the mathematics, you will seek that
information on your own. There are many good books similar to this one but with a
greater focus on mathematics that will undoubtedly serve you well as a supplement to
this book.

To the Instructor

As a science educator, you may have a great interest in if not a total passion (such as
I do) for the nitty-gritty of statistics. On the other hand, most likely your students
don’t share this passion. Many of them will be taking your course because they have
to. And many of your students probably have developed a fear of statistics, perhaps
because of bad experiences they’ve had in the past. And most certainly, mathematics



xvii

is something that the typical communication student would prefer to avoid. To be
sure, one or two students in an average size class will really enjoy the elegance and
subtle details of mathematics and statistical theory. But those students are in the
minority, and so it makes no sense to design a course with only them in mind. But
one thing all students in your class have in common is a need to use statistics. Thus,
a class and text needs to teach students how to use statistics to accomplish their
research objectives. A student’s interests are better served, in my opinion, by teaching
them how to use statistical methods intelligently rather than trying to turn them into
miniature statisticians. (Those who have such an interest or ability will undoubtedly
seek out more information on their own). My approach in this book is one where the
concepts are presented in such a way that students, regardless of their background or
motivations, will acquire the skills needed to use statistics.

I believe that professional methodologists such as myself spend a whole lot of time
thinking, writing, and arguing about things that for the user of statistics rarely matter
that much. I believe that when teaching statistical methodology, one should focus on
the things that matter much or most of the time rather than spending time on things
that matter rarely. What does matter to the student is to understand how to use
their statistical knowledge. So you will find that many of the lively and interesting
controversies and debates in the statistical methodology literature are given little to no
treatment in this book (although I do occasionally make reference to that literature)
because those controversies and debates just won’t matter to how most students end
up using statistics.

I had the student and not the professional methodologist in mind when I wrote this
book. The end result is that rather than trying to satisfy everyone by talking a little
bit about everything, I emphasize certain things that I think are more important while
under emphasizing or completely ignoring others, knowing that the instructor who
feels that important things are missing or who prefers to spend more time than I on
certain topics can supplement the book with additional readings. Many good sources
of supplementary reading are available. I have found the Quantitative Applications in
the Social Sciences series published by Sage Publications most helpful both as an edu-
cator and as a professional methodologist. These small volumes are ideal supplements
because they provide further detail while still being both readable and friendly on the
wallet.

The advent of high-speed desktop computers has revolutionized the way that statis-
ticians think about statistics and inference. Many of the procedures communication
scientists use are old and, frankly, a bit outdated. To be sure, they work relatively
well, but they are a bit klunky and conceptually or philosophically ill-suited to how
communication research is actually done. For example, although some communication
researchers do conduct research using random samples, most researchers do not. Yet
almost all statistical methods communication researchers use are based on what I call
the “population model” of inference. According to this model, the goal of statistics is
to give the researcher a means of inferring some unknown characteristic of a popula-
tion by randomly sampling from that population, as if we are all closet public opinion
pollsters. But we aren’t. Furthermore, many of the methods used by communica-
tion scientists make questionable assumptions. Modern and computationally intensive
methods of data analysis, such as randomization tests and bootstrapping, are largely
unknown to communication scientists but conceptually better suited to the way we
conduct research. To be sure, classical methods are important to understand, and I
still emphasize them in this book. But the time is right to introduce some of these
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modern developments into the introductory classroom. You will find discussions of
some of these new conceptualizations of statistical inference and what “chance” means
scattered at appropriate places throughout the book. If you choose not to cover these
materials in your course, no harm done. But I strongly encourage you to consider
exposing your students to some of these exciting even if seemingly (but not actually)
unorthodox ways of thinking about statistical inference.

Acknowledgments

Many people have contributed to this book either directly or indirectly. Rather than
list them all, let me simply say thank you, knowing that you know who you are. But a
few people whose contributions were most profound should be acknowledged. First, I
want to acknowledge the patience of several years of graduate students in the M.A. and
Ph.D. programs in communication at The Ohio State University. They suffered through
various drafts of these chapters and somehow managed to make sense of their contents
in spite of the typos, poor grammar, and verbal belches. Next, Richard Darlington
needs acknowledgment because he profoundly influenced the way I think about data
analysis. I entered Ph.D. study at Cornell University thinking I was pretty smart
when it came to statistical methods. After exposure to Dick’s thinking and writing, T
eventually realized how little I actually did know. I'm sure he and others familiar with
his work will see his influence on me in these pages. Robert Witte also influenced me
during my undergraduate study at San Jose State University in ways that are hard to
overstate. Rather than scaring me away from statistics, he made the topic interesting
and lively. Linda Bathgate and the production staff at Lawrence Erlbaum Associates
contributed in an important way by giving me the freedom and a sufficiently large page
budget to produce the kind of book I wanted to produce. I've learned that a book is
never complete—you simply run out of time. But had I been forced to cut corners, this
book would have turned out differently than I had originally envisioned it. T also thank
my wife Carole and several anonymous reviewers who read and reread earlier drafts.
They contributed tremendously to the production of this book, and each suggested
modification improved the final product. Carole, my son Conor, and my daughter
Julia have also contributed through their support, encouragement, and patience over
the years it took to complete this book. Finally, the hard work of everyone who has
been involved in the production of the IXTEX system must be acknowledged for their
selflessness in providing their code free of charge for the world to use.

Andrew F. Hayes
Columbus, Ohio
April 2005



