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Preface

With the publication of this fifth edition, 20 years have passed since the first edition was
published in 1985. We want to take this opportunity to thank all the people who have used this
book over the years. We hope you have learned a lot about research methods in the study of
physical activity. Maybe you've even enjoyed a few of the humorous stories, jokes, and pictures
we've included to enliven the reading. We were particularly pleased to note the paper by Silver-
man and Keating (2002) in Research Quarterly for Exercise and Sport that indicated that 71% of
the people responding to their survey about the research methods course used our book. Their
survey results clearly show that the content of this book is well aligned with the topics teach-
ers of research methods believe are important. We are also delighted that many of the other
English-speaking countries aiso use this book—Good on ya’ mates!! In addition we appreciate
that earlier editions have been translated into Chinese, Japanese, and Portuguese.

Dr. Stephen Silverman has joined us as a coauthor on this edition. Because Dr. Jack Nelson
retired, but continued to provide input and assistance in this revision, we needed to provide for
a transition of authorship. Dr. Silverman is a well-known scholar and methodologist in physi-
cal education pedagogy, and at the writing of this edition, he is the editor-in-chief of Research
Quarterly for Exercise and Sport. He brings considerable expertise and research experience to
this fifth edition.

The main use of this text still appears to be in the first graduate-level research methods courses,
although it is also being used in undergraduate research methods and as a resource for research
planning and analysis. Our use of the term pbysical activity in the book title is meant to convey
the broadly conceived field of study often labeled kinesiology, exercise science, exercise and
sport science, human movement, sport studies, or physical education as well as related fields
such as physical therapy, rehabilitation, and occupational therapy. We hope everyone who
reads, understands, plans, carries out, writes, or presents research will find the book a useful
tool to enhance their efforts.

The fifth edition remains organized as the fourth edition was, as follows:

e PartI is an overview of the research process including developing the problem, using the lit-
erature, preparing a research plan, and understanding ethical issues in research and writing.

e Pgrt Il provides an introduction to statistical and measurement issues in research, including
statistical descriptions, power, relationships among variables, differences among groups,
nonparametric procedures, and measurement issues in research.

» Part Ill presents the various types of, or approaches to, research including historical, philosophi-
cal, research synthesis, survey, descriptive, epidemiological, experimental, and qualitative.

» Part IV is designed to help you complete the research process, including writing the results
and discussion, organizing the research paper, developing good figures and tables, and
presenting research in written and verbal forms.

e Appendixes include statistical tables, a brief historical overview of the field, and sample
forms for securing permission to use humans and animals in research.

Although the format of the book remains similar to that of the fourth edition, we have made
a number of changes that we hope improve and update the text. Various people have read and
reviewed the previous edition and provided helpful comments, including the many students we
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have taught and faculty who use the book to teach research methods. We truly do pay attention
to the things you tell us. However, sometimes when we read reviews, we feel like Day (1983, p.
xi), who said that a reviewer described his book as both good and original, but then went on to
say that “the part that is good is not original and the part that is original is not good.” Following
is a short review of the changes for this fifth edition:

s Part 1: Overview of the Research Process. Each chapter has minor revisions with updates of
information and more recent reports. We strive in each new edition to keep the chapter about
using library techniques up-to-date and always ask our university librarian to review and evalu-
ate what we have presented.

o Part II: Statistical and Measurement Concepts. We strive in each edition to increase the relevance
of the examples and provide students with easy-to-understand calculations for basic statistics. Us-
ing the learning activities in the instructor guide and the approaches to statistical analyses in the
appendix, students should grasp basic understandings about statistical techniques. In the fourth
edition we changed to a more unified approach to parametric and nonparametric techniques, and
we maintain that approach here. We have developed a new chapter in this section called “Using
Power to Plan and Interpret Research.” In the fourth edition this was part of chapter 6, but because
of its importance, we have separated it out and expanded the information.

e Part III: Types of Research. We have continued our use of expert authors to present coher-
ent views of historical research (Nancy Struna), philosophical research (Scott Kretchmar), and
epidemiological research in physical activity (Barbara Ainsworth and Chuck Matthews). These
three types of research are outside our expertise, and we wanted them presented effectively by
expert scholars. Another significant revision in this section is the qualitative research chapter. The
many changes in the field have prompted us to expand and update our discussion on qualitative
research. We also have expanded the sections on quasi-experimental and single-subject research.
In addition, we have made minor revisions and updates to all of the other chapters in this part.

o Part IV: Writing the Research Report. The two chapters in this section remain essentially the
same, with minor changes and updates of material.

We are also grateful to the literary executor of the late Sir Ronald A. Fisher, FR.S., to Dr. Frank
Yates, FR.S., and to Longman Group Ltd., London, for permission to reprint tables A.3 and A.5
from their book Statistical Tables for Biological, Agricultural and Medical Research (6th ed.,
1974). '

As we have said in each edition, we are grateful for the help of our friends, both for help that
we acknowledge in various places in the book, and in other places where we have inadvertently
taken an idea without giving credit. “After the passage of time, one can no longer remember
who originated what idea. After the passage of even more time, it seems to me that all of the
really good ideas originated with me, a proposition which I know is indefensible” (Day, 1983,
p. Xv).

We believe this book provides the necessary information for both the consumer and the pro-
ducer of research. Although no amount of knowledge about the tools of research can replace
expertise in the content area, good scholars of physical activity cannot function apart from
the effective use of research tools. Researchers, teachers, clinicians, technicians, health work-
ers, exercise leaders, sport managers, athletic counselors, and coaches need to understand the
research process. If they do not, they are forced to accept information at face value or on the
recommendation of others. Neither is necessarily bad, but the ability to carefully evaluate and
reach a valid conclusion based on data, method, and logic is the mark of a professional.

Inserted into various chapters are humorous stories, anecdotes, sketches, laws, and corollar-
ies. These are intended to make a point and enliven the reading without distracting from the
content. Research processes are not mysterious events that graduate students should fear. To
the contrary, they are useful tools that every academic and professional should have access to;
they are, in fact, the very basis on which we make competent decisions.

Jerry R. Thomas
Jack K. Nelson
Stephen J. Silverman
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Dear Student of Research Methods:

Before you begin this course, your potential as a research methods student
should be evaluated. Score one point for each of the following statements that
applies to you.

your library carrel is better decorated than your apartment.
| you have ever brought a scholarly article to a bar or coffee shop.
Il you rate coffee shops on the availability of outlets for your laptop.
you have ever discussed academic matters at a sporting event.

you actually have a preference between microfilm and microfiche.

you always read the reference lists in research articles.
you think the sorority sweatshirt Greek letters are a statistical formula.
‘:‘jf‘ you need to explain to children why you are in the 20th grade.
you refer to stories as “Snow White et al.”
you wonder how to cite talking to yourself in APA style.

5 or 6—Definitely ready to be a student in research methods
7 or 8—Probably a master’s student
9 or 10—Probably a doctoral student

Humorously yours,
Professors of Research Methods
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Overview of the
Research Process

The researches of many have thrown much darkness
on the subject and if they continue,
soon we shall know nothing at all about it.
—attributed to Mark Twain
B E B B E B B

This part provides you with an overall perspective of the research process.
The introductory chapter defines and reviews the various types of research
done in physical activity and gives you some examples. We define science as
systematic inquiry, and we discuss the steps in the scientific method. This logical
method answers the following four questions (Day, 1983, 4), which constitute
the parts of a typical thesis, dissertation, or research report:

1. What was the problem? Your answer is the introduction.

2. How did you study the problem? Your answer is the materials and meth-
ods.

3. What did you find? Your answer is the results.
4 What do these findings mean? Your answer is the discussion.
We also present alternative approaches for doing research relative to a

more philosophic discussion of science and ways of knowing. In particular,
we address qualitative research, the use of field studies, and methods of



introspection as strategies for answering research questions instead of re-
lying on the traditional scientific paradigm as the only approach to research
problems.

Chapter 2 suggests ways of developing a problem and using the literature
to clarify the research problem, specify hypotheses, and develop the method-
ology. In particular, we propose a system for searching, reading, analyzing,
synthesizing, organizing, and writing the review of literature.

The next two chapters in part | present the format of the research proposal
with examples. This information is typically required of the master’s or doctoral
student before collecting data for the thesis or dissertation. Chapter 3 defines
and delimits the research problem, including the introduction, statement of
the problem, research hypotheses, operational definitions, assumptions and
limitations, and significance. Chapter 4 covers methodology, or how to do the
research. Included are the topics of participant selection, instrumentation or
apparatus, procedures, and design and analysis. We emphasize the value of
pilot work conducted before the research and how cause and effect may be
established.

Chapter 5 discusses ethical issues in research and scholarship. We include
information on misconduct in science; ethical considerations in research writ-
ing, working with advisors, and copyright; and the use of humans and animals
in research.

Once you have completed part |, you should better understand the research
process. Then comes the tricky part: learning all the details. We consider these
details in part Il (“Statistical and Measurement Concepts in Research”), part
1l (“Types of Research”), and part IV (“Writing the Research Report”).



Introduction to
Research in Physical
Activity

Résearch is 1o see what everybody else has seen,
and to think what nobody else has thought.
—Szent-Gyorgyi
| I

Mentiqn the word research, and depending on his or her background, each person
will conjure up a different picture. One might think of searching the Internet or going
to the library; another might visualize a lab filled with test tubes, vials, and perhaps little
white rats. It is important, then, as we begin a text on the subject, to establish a common.
understanding of research. In this chapter we introduce you to the nature of research, We
do this by discussing methods of problem solving and types of resedrch. We explain the
research process and relate it to the parts of a thesis. By the time you reach the end of
chapter 1, you should understand what research really involves.

The Nature of Research

The object of research is to determine how things are as compared to how they might be.
To achieve this, research implies a careful and systematic means of solving problems and
involves five characteristics {Tuckman, 1978):

* Systematic. Problem solving is accomplished through the identification and labeling
of variables and is followed by the design of research that tests the relationships among
these variables. Data are then collected that, when related to the variables, allow the evalu-
ation of the problem and hypotheses.

® lLogical. Examination of the procedures used in the research process allows researchers
to evaluate the conclusions drawn.

* Empirical. The researcher collects data on which to base decisions.

* Reductive. The researcher takes individual events (data) and uses them to establish
general relationships.

* Replicable. The research process is recorded, enabling others to test the findings by
repeating the research or to build future research on previous results.

Problems to be solved come from many sources and can entail resolving controversial
issues, testing theories, and trying to improve present practice. For example, a popular




4 Research Methods in Physical Activity

applied
research

Type of research that
has direct value to
practitioners but in
which the researcher
has limited control over
the research setting.

hydrostatic
weighing

Technique that mea-
sures body composi-
tion in which body
density is computed
by the ratio of an indi-
vidual’'s weight in air
and the loss of weight
underwater.

topic of concern is obesity and methods of losing weight. Suppose we want to investigate
this by comparing the effectiveness of two exercise programs in reducing fat. Of course,
we know that caloric expenditure results in the loss of fat, so we will try to find out which
program does this better under specified conditions. (Note: Our approach here is to give
a simple, concise overview of a research study. We do not intend it to be a model of
originality or sophistication.)

This study is definitely an example of applied research (more on this in the next sec-
tion). Rather than try to measure the calories expended and so on, we approach it strictly
from a programmatic standpoint. Say that we are operating a health club and that we of-
fer aerobic dance and jogging classes for people who want to lose weight. Our research
question is: Which program is more effective in reducing fat?

Suppose that we have a pool of participants to draw from and that we can randomly as-
sign two thirds of them to the two exercise programs and one third to a control group. We
have their scout’s honor that no one is on a drastic diet or engaging in any other strenuous
activities while the study is in progress. Both the aerobic dance and the jogging classes are
one hour long and are held five times a week for 10 weeks. The same enthusiastic and
immensely qualified instructor teaches both classes.

Our measure of fatness is the sum of skinfold measurements taken at eight body sites. Of
course, we could use other measures, such as percentage of fat estimated from hydrostatic
weighing (or total body water or some other estimate of fatness). However, we can defend
our measures as valid and reliable indicators of fatness, and skinfolds are functional field mea-
sures. We measure all the participants, including those in the control group, at the beginning
and the end of the 10-week period. During the study we try to ensure that the two programs
are similar in procedural aspects, such as motivational techiniques and the aesthetics of the
surroundings. In other words, we do not favor one group by cheering them on but not en-
couraging the other; nor do we have one group exercise in an air-conditioned, cheerful, and
healthful facility while the other has to sweat it out in some dingy room or parking lot. It is
very important that we try to make the programs as similar as possible in every respect except
the experimental treatments. The control group does not engage in any regular exercise.

After we have measured all the participants on our criterion of fatness at the end of the
10-week program, we are ready to analyze our data. We want to see how much change in
skinfold thickness has occurred and whether there are differences between the two types
of exercise. Because we are dealing with samples of people (from a whole universe of
similar people), we need to use some type of statistics to establish how confident we can
be in our results. In other words, we need to determine the significance of our results.
Suppose the mean (average) scores for the groups are as follows:

® Aerobic dance = -21 mm
® Jogging = —25 mm

* Control = +8 mm

These values (which we made up) represent the average change in the combined skinfold
thicknesses of the eight body sites. The two experimental groups lost fat, but the control
group actually showed increased skinfold thicknesses over the 10-week period.

We decide to use the statistical technique of analysis of variance with repeated measures.
We find a significant F ratio, indicating that significant differences exist among the three
groups. Using a follow-up test procedure, we discover that both exercise groups are sig-
nificantly different from the control group. But we find no significant difference between
the aerobic dance and the jogging groups. (Many of you may not have the foggiest idea
what we are talking about with the statistical terms Fratio and significance, but don’t worry
about it. All this is explained later. This book is about these kinds of things.)

Our conclusion from this study is that both aerobic dance and jogging are effective (ap-
parently equally so) in bringing about a loss in fatness of overweight people (like the ones
in our study) over 10 weeks. Although these results are reasonable, please remember that
this is only an example. We can also pretend that this study was published in a prestigious
journal and that we won the Nobe] Prize.



