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Preface

Well, here we are in the fourth edition of this book. It seems like only a short time ago
that we were unhappy with what was available for our field in research methods and set
out to write our own book. The first edition, Introduction to Research Methods in Health,
Physical Education, Recreation, and Dance (1985), and the second and third editions,
Research Methods in Physical Activity (1990, 1996), were both well received by the gradu-
ate students and faculty at many institutions in the United States and around the world—
in Australia, Canada, Great Britain, and several other countries. The book was mainly used
for the first graduate research methods course, which frequently is required of master’s
students. We use the term physical activity in the title. Our intent is to include exercise
science, human performance, kinesiology, movement studies, physical education, sport
science, and sport studies to be certain that the disciplines dealing with the study of
physical activity and the professions frequently associated with it are encompassed. We
intend the contents of this book to apply conceptually to any aspect of the study of
physical activity, in the context of exercise, sports, physical education instruction, industry,
physical rehabilitation, and so on.

This fourth edition is still designed for the beginning master’s student enrolled in the
first research methods course. Of course, we hope it is useful for everyone with an interest
in conducting and understanding research on physical activity. Do not hesitate to buy a
copy or two for your own use or as a gift for a friend. What a wonderful birthday, holiday,
or anniversary gift a copy of this book would make. (Disclaimer: We take no responsibility
Jor any divorce that results from using this book as an anniversary present.)

This fourth edition has been reorganized slightly from the first three editions. Part I
provides a complete overview of the research process, including developing the problem,
using the library, preparing a prospectus, and understanding ethical issues in research and
scholarship. Part II covers statistical and measurement concepts in research: description,
relationships among variables, differences among groups, nonparametric procedures, and
measurement issues associated with dependent variables. Part III presents various types of
research: historical, philosophic, research synthesis, survey, other descriptive techniques,
exercise epidemiology, experimental, and qualitative research. Finally, part IV provides
information on completing the research process and ways of presenting research. The
appendixes include statistical tables, a brief history of the field, suggested ways to deal
with statistical analysis and the total process of writing research reports, and sample forms
for securing permission to use human and animal participants in research.

We have made a number of revisions to this fourth edition, all of which are improve-
ments, we hope. Several individuals provided helpful reviews of previous editions in
various journals; we carefully read and evaluated these, noting the positive and muttering
under our breath about the negative. We can commiserate with Day (1983, xi), whose
book a reviewer described as “both good and original.” Unfortunately, the reviewer went
on to add that “the part that is good is not original and the part that is original is not good.”
Many of you told us directly what you liked and things you would like to see changed,
added, or deleted. (Note that we have avoided the word disliked, as we hope none of you
disliked the third edition, although a few did remark disparagingly about our sense of
humor or lack thereof.) Thus, in this edition we include some new jokes, funny figures and
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tables, and humorous sayings, as well as retaining the old ones that scored above 7 (on a
scale of 1 to 10) on the applause meter.

We have made minor revisions and updated information in each of the chapters of part
I, “Overview of the Research Process.” In part II, “Statistical and Measurement Concepts in
Research,” we have added more on evaluating data and statistical power. We have elimi-
nated the multivariate chapter, as we thought that provided more detail than most gradu-
ate students needed. We incorporated enough information to understand the various mul-
tivariate procedures into the chapters on relationships among variables (chapter 7) and
differences among groups (chapter 8). Also, we completely revised the nonparametric
chapter (chapter 9) to use a new and better approach that is parallel with chapters 7 and
8. The measurement chapter (chapter 10) has also been somewhat revised and updated.

In part III, “Types of Research,” Nancy Struna has revised her chapter on historical
research (chapter 11), and Scott Kretchmar from Pennsylvania State University has revised
his chapter on philosophic research (chapter 12). We have added a new chapter (chapter
16) on exercise epidemiologic research written by Barbara Ainsworth with Chuck Matthews
from the University of South Carolina. The excellent contributions of these scholars and
writers should serve to encourage more students with research interests in sport history,
sport philosophy, and exercise epidemiology. The chapter on descriptive research was
very long; thus, we decided to split it into two chapters: survey research (chapter 14) and
other descriptive research (chapter 15). We have also revised and updated the other chap-
ters on types of research, with particular attention to the qualitative research chapter.
Finally, in part IV, we have combined two chapters from the previous edition (the pro-
posal and results and discussion) into a single chapter on completing the research process.
The last chapter on organizing and presenting research has some minor revisions.

We are also grateful to the literary executor of the late Sir Ronald A. Fisher, F.R.S., to Dr.
Frank Yates, FR.S., and to Longman Group Ltd., London, for permission to reprint tables
A.3 and A5 from their book Statistical Tables for Biological, Agricultural and Medical
Research (6th ed., 1974).

As we indicated in the first three editions, we have had a little help from our friends. As
often as possible, we give credit through citation to the published literature. “But how
about the many ideas and procedures that one has picked up from discussions with col-
leagues? 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
producer of research. Although no amount of knowledge about the tools of research can
replace expertise in the content area, it is unlikely that good scholars in the study of
physical activity can function apart from the effective use of research tools. Researchers,
teachers, technicians, health workers, exercise leaders, sport managers, athletic counse-
lors, and coaches need to understand the research process. If they do not, they are forced
to accept information on face value or the recommendation of others. Although neither is
necessarily bad, the ability to carefully evaluate and reach a valid conclusion is the mark of
a professional.

We firmly believe that the topic of research need not be presented in a dry, pompous
manner. As in any human enterprise, there are humorous occurrences in the field of
research. In fact, attempts at being overly dignified and scholarly lead to amusing and
sometimes ludicrous results. Therefore, we have interjected a few anecdotes and sketches
as well as some “laws” and “corollaries” to emphasize various points. We hope you will
find them as enjoyable as we have in preparing them for this fourth edition. Our attempts
at humor are designed to enliven the reading but not distract from the content. Research
processes are not mysterious events that graduate students should fear. To the contrary,
research processes are useful tools that every academic and professional should have
access to; they are, in fact, the very basis by which we make competent decisions.

Jerry R. Thomas
Jack K. Nelson
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Dear Potential Graduate Student:

Before you begin this book, it is necessary to determine if you are or have
potential to be a graduate student. Score yourself one point for each of the
following statements that applies to you.

You Might Be a Graduate Student If . . .
your carrel is better decorated than your apartment.
you have ever brought a scholarly article to a bar.
you rate coffee shops by 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 find the reference lists for articles more interesting than the actual
text.

you reflexively start analyzing those Greek letters before you realize
that it’s a sorority sweatshirt, not an equation.

you find yourself explaining to children that you are in the “20th grade.” |

you look forward to taking some time off to do laundry.
you have more photocopy cards than credit cards.
you start referring to stories as “Snow White et al.”

you wonder if APA style allows you to cite talking to yourself as a |
“personal communication.”

- Scoring Scale
> 5 Probably a graduate student

> 8 Definitely a master’s student, maybe a doctoral student
>10 Postdoctoral student

Humorously yours,

Professors of Research Methods



Acknowledgments

As in any work, there are numerous people who contributed to this book and whom
we should recognize. Many of these individuals are former students and colleagues who
have said or done things that better developed our ideas as expressed in these pages. Also,
a number of faculty members who have used previous editions have either written reviews
or made suggestions to us that have improved the book. While we cannot list or even
recall all of these contributions, we do know you made them, and we thank all of you.

In particular, we thank Karen French at the University of South Carolina, Dick Magill at
Louisiana State University, and Kathi Thomas at Iowa State University for allowing us to
use materials that were published jointly with them. Scott Kretchmar, Nancy Struna, Barb
Ainsworth, and Chuck Matthews made an invaluable contribution with their chapters on
research methods in philosophy, history, and exercise epidemiology, topics that we sim-
ply could not write about effectively. Finally, Janice Fryer, Assistant Professor of Library
Science at Iowa State University, reviewed chapter 2, “Developing the Problem and Using
the Literature,” and made several valuable suggestions.

If you adopt this book for your class, we hope you will make use of the class teaching
materials available on the Human Kinetics Web site. Included are over 300 Microsoft
PowerPoint® slides, learning activities, test questions, and other course materials. We thank
Phil Martin from Arizona State University and Steve Silverman from Teacher’s College at
Columbia University for their contributions to these materials.

Finally, we thank the staff at Human Kinetics, in particular Jennifer Clark, our develop-
mental editor for this edition, for their support and contributions. They have sharpened
our thinking and improved our writing.

Jerry R. Thomas
Jack K. Nelson

xiii



Contents

Preface ix

Acknowledgments xiii

B Partl Overview of the Research Process

Chapter 1 Introduction to Research
in Physical Activity

= The Nature of Research 3 = Unscientific Versus Scientific
Methods of Problem Solving 10 = Alternative Models of
Research 14 = Types of Research 17 = Overview

of the Research Process 20 = Summary 22

Chapter 2 Developing the Problem and Using
the Literature

= Identifying the Research Problem 25 = Purpose of the
Literature Review 29 = Basic Literature Search Strategies 31
= Steps in the Literature Search 31 = Summary 48

Chapter 3 Presenting the Problem

= Choosing the Title 49 = Writing the Introduction 50

= Stating the Research Problem 52 = Presenting the Research
Hypothesis 54 = Operationally Defining Your Terms 55

= Basic Assumptions, Delimitations, and Limitations 56

= Justifying the Significance of the Study 57 = The Differences
Between the Thesis and the Research Article 59 = Summary 59

25

49



Chapter 4 Formulating the Method 61

= How to Present Methodological Details 62 = Why Planning

the Method Is Important 62 = Two Principles for Planning
Experiments 62 = Describing Participants 63 = Describing
Instruments 65 = Describing Procedures 66 = Describing Design
and Analysis 70 = Establishing Cause and Effect 71 = Interaction
of Participants, Measurements, and Treatments 71 = Summary 72

Chapter 5 Ethical Issues in Research and 13
Scholarship

= Seven Areas of Scientific Dishonesty 73 = Ethical Issues

Regarding Copyright 79 = Model for Considering Scientific
Misconduct 81 = Working With Faculty 82 = Protecting
Human Participants 84 = Protecting Animal Subjects 86

= Summary 87

Part Il Statistical and Measurement 91
Concepts in Research

Chapter 6 Becoming Acquainted With 93
Statistical Concepts

= Why We Need Statistics 93 = Use of Computers in Statistical
Analysis 95 = Description and Inference Are Not Statistical
Techniques 95 = Ways to Select a Sample 95 = Justifying Post Hoc
Explanations 97 = Difficulty of Random Sampling and Assignment:
How Good Does It Have to Be? 97 = Measures of Central Tendency
and Variability 98 = Basic Concepts of Statistical Techniques 101

= Summary 110

Chapter 7 Relationships Among Variables 113

= What Correlational Research Investigates 113 = Understanding

the Nature of Correlation 114 = What the Coefficient of Correlation
Means 120 = Using Correlation for Prediction 123 = Partial
Correlation 126 = Uses of Semipartial Correlation 127 = Procedures
for Multiple Regression 127 = Multivariate Forms of Correlation 129
= Summary 132



Chapter 8 Differences Among Groups 135

= How Statistics Test Differences 135 = Types oft Tests 136

= Interpretingt 142 = Relationship oftandr 145

= Analysis of Variance 145 = Analysis of Covariance 159

= Experimentwise Error Rate 159 = Understanding Multivariate
Techniques 160 = Summary 164

Chapter 9 Nonparametric Techniques 167

= Chi Square: Testing the Observed Versus the Expected 168
= Procedures for Rank-Order Data 173 = Correlation 174
= Differences Among Groups 176 = Summary 178

Chapter 10 Measuring Research Variables 181

= Validity 181 = Reliability 185 = Methods of Establishing
Reliability 188 = Intertester Reliability (Objectivity) 189

= Standard Error of Measurement 190 = Using Standard Scores
to Compare Performance 191 = Measuring Movement 192

= Measuring Written Responses 193 = Measuring Affective
Behavior 193 = Scales for Measuring Affective Behavior 194
= Measuring Knowledge 196 = Item Response Theory 198

= Summary 199

Part IlIl Types of Research 201
Chapter 11 Historical Research in Physical Activity 203

= Research Paradigms 203 = Lines of Inquiry and Topics 204
= Designing the Research 207 = Working With the Evidence 207
= Some Final Thoughts 214 = Summary 216

Chapter 12 Philosophic Research in Physical 219
Activity

= The Purposes of Philosophic Research 219 = Locating a
Research Problem 222 = Analyzing a Research Problem 223
= Summary 230



Vi

Chapter 13 Research Synthesis (Meta-Analysis) 237

= Using Meta-Analysis to Synthesize Research 238 = Tutorial
Example of Meta-Analysis 246 = Summary 249

Chapter 14 The Survey 261

= The Questionnaire 261 = The Delphi Method 272 = The Personal
Interview 273 = The Normative Survey 275 = Summary 276

Chapter 15 Other Descriptive Research Methods 277

= Developmental Research 277 = The Case Study 280 = Job
Analysis 282 = Observational Research 283 = Unobtrusive
Research Techniques 287 = Correlational Research 288

= Summary 289

Chapter 16 Descriptive Research in Physical 291
Activity Epidemiology

= Observational Versus Experimental Research 292 = What Is
Epidemiology? 293 = Definitions of Physical Activity Measurement
Concepts 294 = Assessment of Physical Activity 295

= Epidemiologic Study Designs 296 = Reading and Interpreting

a Physical Activity Epidemiologic Study 306 = Summary 308

Chapter 17 Experimental and Quasi-Experimental 309
Research

= Sources of Invalidity 310 = Threats to Internal Validity 311

= Threats to External Validity 314 = Controlling Threats to Internal
Validity 315 = Controlling Threats to External Validity 317

= Types of Designs 318 = Summary 329

Chapter 18 Qualitative Research 331

= Contrasting Characteristics of Qualitative and Quantitative
Research 332 = Procedures in Qualitative Research 333

= Analysis of the Data 340 = Internal and External Validity in
Qualitative Research 347 = Concluding Remarks 349

= Summary 350



l Part IV Writing the Research Report 353

Chapter 19 Completing the Research Process 355

= Research Proposal 355 = Developing a Good Introduction 355
= Describing the Method 356 = The Proposal Process 357

= Preparing and Presenting Qualitative Research Proposals 359

= Writing Proposals for Granting Agencies 361 = Submitting
Internal Proposals 362 = Completing Your Thesis or

Dissertation 362 = Results and Discussion 362 = How to Handle
Multiple Experiments in a Single Report 366 = How to Use Tables
and Figures 366 = Summary 373

Chapter 20 Ways of Reporting Research 375

= Basic Writing Guidelines 375 = A Brief Word About
Acknowledgments 376 = Thesis and Dissertation Format:
Traditional Versus Journal 376 = Helpful Hints for Successful
Journal Writing 382 = Writing Abstracts 384 = Making Oral
and Poster Presentations 388 = Summary 391

B Appendixes 393
A Statistical Tables 393
B A Brief Historical Overview of Research 407
in Physical Activity in the United States
C Computers in Research and Scholarship 411
D  Sample Consent Forms 417

References 427

Author Index 442

Subject Index 444

About the Authors 449

vii



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.
—altributed to Mark Twain

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 rely-
ing 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 doc-
toral student before collecting data for the thesis or dissertation. Chapter 3
defines and delimits the research problem, including the introduction, state-
ment of the problem, research hypotheses, operational definitions, assump-
tions and limitations, and significance. Chapter 4 covers methodology, or how
to do the research. Included are the topics of participant selection, instrumen-
tation 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
Il (“Types of Research”), and part IV (“Writing the Research Report”).



CHAPTER

Introduction to
Research in Physical
Activity

If it weren’t for the last minute,
nothing would get done.

Mention 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 research. 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):

e 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
evaluation of the problem and hypotheses.

¢ Logical. Examination of the procedures used in the research process allows research-
ers to evaluate the conclusions drawn.

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

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

e 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
topic of concern is obesity and methods of losing weight. Suppose we want to investigate
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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
measures body
composition in which
body density is
computed by the ratio
of an individual’s
weight in air and the
loss of weight
underwater.

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
section). 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 offer 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
assign 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 enthu-
siastic 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 hydro-
static 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 func-
tional field measures. 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 techniques and
the aesthetics of the surroundings. In other words, we do not favor one group by cheering
them on but not encouraging 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:

e Aerobic dance = —21 mm
® Jogging = —25 mm
e 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 mea-
sures. 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
significantly different from the control group. But we find no significant difference be-
tween 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 F ratio 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
(apparently 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 Nobel Prize.
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Research Continuum

Research in our field can be placed on a continuum with applied research at one extreme

and basic research at the opposite extreme. The research extremes have certain charac- basic research

teristics generally associated with them. Applied research tends to address immediate prob " b thia
lems, to use so-called real-world settings, to use human participants, and to have limited 1 direct
control over the research setting, but to give results that are of direct value to practitioners ipplication but in
At the other extreme, basic research usually deals with theoretical problems. It uses the which the researcher
laboratory as the setting, frequently uses animals as subjects, carefully controls conditions, ireful control of
and produces results that have limited direct application. Christina (1989) suggested that the conditions

basic and applied forms of research are useful in informing each other as to future re-
search directions. Table 1.1 demonstrates how research problems in motor learning might
vary along a basic to applied continuum depending on their goal and approach.

Table 1.1 Levels of Relevance of Motor Learning Research for Finding Solutions
to Practical Problems in Sport
Level 1 Level 2 Level 3
Least direct relevance Moderate direct relevance Most direct relevance
Basic research Applied research Applied research
Ultimate goal Ultimate goal Ultimate goal

Develop theory-based knowledge
appropriate for understanding motor
learning in general with no require-
ment to demonstrate its relevance
for solving practical problems.

Main approach

Test hypotheses in a laboratory
setting using experimenter-designed
motor tasks.

Develop theory-based knowledge
appropriate for understanding the
learning of sport skills in sport
settings with no requirement to find
immediate solutions to learning
probiems in sport.

Main approach
Test hypotheses in a sport setting or
in a laboratory setting similar to it
using sport skills or motor tasks that

Find immediate solutions to
learning problems in sport with no
requirement to demonstrate or
develop theory-based knowledge
at either level 1 or level 2.

Main approach

Test solutions to specific learning
problems in sport in the settings
described under the applied

have properties of those skills. research at level 2.

From “Whatever Happened to Applied Research in Motor Learning?” by R.W. Christina. In Future Directions in Exercise and Sport
Science Research (p. 418) by J.S. Skinner et al. (Eds.), 1989, Champaign, IL: Human Kinetics. Copyright 1989 by James S. Skinner.
Reprinted with permission.

To some extent, the strengths of applied research are the weaknesses of basic research,
and vice versa. Considerable controversy exists in the literature on psychology, education,
and physical activity (for examples, see Christina, 1989; Martens, 1979, 1987; Siedentop,
1980; J.R. Thomas, 1980) about whether research should be more basic or more applied.

This issue, labeled ecological validity, deals with two concerns: Is the research setting ecological
perceived by the research participant in the way intended by the experimenter? Does the validity

setting have enough of the real-world characteristics to allow generalizing to reality?

Of course, most research is neither purely applied nor purely basic but incorporates
some degree of both. We believe that systematic efforts are needed in the study of physical
activity to produce research that moves back and forth across Christina’s (1989) levels of
research (table 1.1). Excellent summaries of this type of research and the accumulated
knowledge are provided in three edited volumes representing exercise physiology, sport
psychology, and motor behavior: Physical Activity, Fitness, and Health (Bouchard, Shepard,
& Stephens, 1994), Handbook of Sport Psychology (Singer, Hausenblas, & Janelle, 2001),
and Cognitive Issues in Motor Expertise (Starkes & Allard, 1993). An expert prepared each
chapter in these books to summarize theories as well as basic and applied research about

1t to which
irch emulates the

real world




