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PREFACE

Purpose and Content

Students in measurement and evaluation classes often are
bombarded with an abundance of information. Regret-
tably, some students complete the class with a little
knowledge in many areas but no confidence or skills to
perform the procedures and techniques presented in the
class. As a professional in a school or nonschool setting,
these same students often do not measure and assess
knowledge, physical performance, and affective behavior
in the proper way.

The purpose of this text is to help the physical educa-
tion, exercise science, or kinesiology major develop the
necessary confidence and skills to conduct measurement
techniques properly and effectively. However, more than
just measurement techniques are presented. Emphasis is
placed upon the reasons for the measurement and how
the results of the measurement should be used. These
inclusions should help the student develop an apprecia-
tion of the need for measurement in a variety of settings.
In addition, every effort has been made to present all the
material in an uncomplicated way, and only practical
measurement techniques are included.

Upon successful completion of the chapter objectives,
the user of this text should be able to

1. Use and interpret fundamental statistical
techniques;

2. Use the microcomputer to statistically analyze data;

3. Select appropriate knowledge and psychomotor
tests;

. Construct good psychomotor tests;

. Construct good objective and subjective knowledge

tests;

6. Objectively assess and grade students who
participate in a physical education class;

7. Administer psychomotor and sports skills tests,
interpret the results, and prescribe activities for the
development of psychomotor and sports skills;

8. Administer body structure and composition tests,
interpret the results, and prescribe scientifically
sound methods for attainment of a healthy percent
body fat;

9. Administer posture and body mechanics tests,
interpret the results, and prescribe activities for the
development of proper posture and body
mechanics;

10. Administer psychomotor tests to special
populations, interpret the results, and prescribe
activities for the development of psychomotor
skills; and

11. Administer affective behavior tests and interpret the

results.

W &

Audience

Until the past decade, most undergraduate physical edu-
cation majors planned to teach in grades K through 12.
Today many majors in physical education, exercise
science, kinesiology, and other similar subject areas



anticipate a career in the nonschool environment. This
book is designed for use by majors preparing for either
environment—school or nonschool. With the exception
of grading skills, all of the competencies presented above
will be expected of the physical education major in a
variety of settings.

Organization

The text is organized so that the student will develop
microcomputer and fundamental statistics skills early in
the course (chapters 2—4). These skills are to be demon-
strated throughout the text. Chapter 5, “What Is a Good
Test,” describes the criteria of a good test. Since these cri-
teria and related terms are used throughout the text, it is
recommended that this chapter be covered before the
chapters that follow. Chapter 6, “Construction of Knowl-
edge Tests,” and chapter 7, “Assessing and Grading the
Students,” may be covered in the sequence presented or
later in the course. It is recommended that chapter 8,
“Construction of Psychomotor Tests,” and chapter 9,
“Testing in the Psychomotor Domain,” be presented
before any discussion of psychomotor testing. The com-
ponents of health-related fitness, skill-related fitness, and
good posture (chapters 10-16) are described before the
presentation of health-related and skill-related fitness
tests (chapter 17, “Physical Fitness™) so that the student
will better understand these components. These chapters
may be presented in a different sequence if the instructor
wishes to do so. Chapter 18, “Special Populations”;
chapter 19, “Sports Skills”; and chapter 20, “Affective
Behavior,” also may be presented in a different sequence
by the instructor.

Approach

The statistics information is presented in a friendly and
simplified manner so that it is nonintimidating. In addi-
tion, although the text information is sometimes pre-
sented in a “nuts-and-bolts™ style, it is comprehensive as
well as straightforward, accurate, and practical.

This book and related assignments can be completed
without the use of the microcomputer, but the discussion
of the microcomputer is included in hopes that the stu-
dent will develop the ability to use the microcomputer in
a variety of ways. College professors are not in agree-
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ment about the use of the computer in the teaching of
fundamental statistics. Some professors advocate that the
computer eliminates the need to understand certain sta-
tistical concepts (i.e., if the student knows the appropri-
ate statistics to use, data can be entered into a computer
and the correct answers produced). Other professors
believe that the student should understand these concepts
before using statistics software and the computer. Some-
times this means that the student should perform statisti-
cal procedures with pencil, paper, and a calculator. Either
method, or both methods, can be used with this text.

Pedagogy

The following features of this book will assist the student
in mastering the material:

*» The text is readable and understandable.

* Specific objectives are stated at the beginning of
each chapter.

* Key words are in bold print.

* Statistical procedures are provided in steps, or
cookbook format, and examples related to physical
education are provided.

* Reminders of chapter objectives are placed in the
text in the form of “Are you able to do the
following” questions.

* Review problems to reinforce the chapter objectives
are provided at the conclusion of most chapters.

New to This Edition

The usual changes—updating of material and minor
changes—are included in this edition. More significant
changes and additions are as follows:

* A description of assessment is included in chapter
1, “Measurement, Evaluation, Assessment, and
Statistics,” and the relationship and place of
authentic assessment and grading are included in
chapter 7, “Assessing and Grading the Students.”
These changes address the importance of
assessment in the school setting.

* The original statistics chapter is now separated into
two chapters for clarity purposes—chapter 3,
“Describing and Presenting a Distribution of
Scores,” and chapter 4, “Investigating the



Relationship of and Differences in Scores.” This
separation will enable the instructor to “break up”
the statistics presentation and also enable the
student to better discriminate between descriptive
and inferential statistics.

« The statistical significance of correlation is
described in chapter 4. This addition provides
another procedure for interpretation of the
correlation coefficient.

* A post hoc test (Tukey’s honestly significance
difference test) is added to chapter 4. The inclusion
of this test will enable students to understand what
is meant by post hoc testing. In addition, students
who do not have use of the appropriate computer
software can conduct such tests.

» The examples of objective test items in chapter 6,
“Construction of Knowledge Tests,” include the
thought process measured by the test item.

* A practical agility test, sidestepping, is described
in chapter 10, “Agility.”

* Two practical and easy to administer tests, the
1-Mile Walking Test and the YMCA 3-Minute
Step Test, are described in chapter 12,
“Cardiorespiratory Fitness.”

* Body mass index and fat distribution are discussed
in chapter 15, “Anthropometric Measurement and
Body Composition.” The body mass index is a
practical screening procedure, and fat distribution
is an important consideration when advising
individuals who are overfat.

* The ACSM Fitness Test described in chapter 17,
“Physical Fitness,” is especially appropriate for
older adults.

* The Sport Competition Anxiety Test, Self-
Motivation Inventory, and Rating of Perceived
Exertion included in chapter 20, “Affective
Behavior,” provide examples of tests in this area.
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Measurement, Evaluation,

Assessment, and Statistics

Upon completion of this chapter,
you should be able to

1. Define statistics;

2. Define test, measurement, evaluation, and
assessment, and give examples of each;

3. List and describe the reasons for measurement
and evaluation by the physical educator; and

4. State why the ability to use statistics is
important for the physical educator.

“Why statistics? 1 don’t need statistics to be a good
teacher.” “I don’t need statistics. I plan to work in a health
fitness center.”

Perhaps you have made comments similar to these or
have heard some of your classmates make them. If you do
not plan to perform your responsibilities as they should be
performed, and you do not plan to continue your profes-
sional growth as a physical educator, you are correct in
this belief. However, if you want to be the best physical
educator you can possibly be, the study of statistics
should be included in your professional preparation.

Statistics involves the collection, organization, and
analysis of numerical data. Statistical methods require
the use of symbols, terminology, and techniques that may
be new to you, but you should not fear these methods.

The idea that statistics is a form of higher mathematics is
incorrect. To successfully perform the statistics presented
in this book, you need only a basic knowledge of arith-
metic and some simple algebra. The most complex for-
mula in statistics can be reduced to a series of logical
steps involving adding, subtracting, multiplying, and
dividing. If you are willing to study the statistical con-
cepts and perform the provided exercises, you will mas-
ter the statistics presented to you.

Before finding an answer to “Why statistics?” you
should understand the meaning of measurement and
evaluation, and the reasons for measurement by the
physical educator. Measurement is not a new concept to
you. You measured your height and weight throughout
your growing years. You have read how fast athletes
have run, how high some have jumped, and how far a
baseball or golf ball has been hit. All of these are exam-
ples of measurement. When you assume a position as a
physical educator, you will perform measurement tasks.
On many occasions this measurement will be adminis-
tered in the form of a test, resulting in a score. For our
purposes, a test is an instrument or a tool used to make
a particular measurement. The tool may be written, oral,
mechanical, or another variation. Examples of these tests
are cardiorespiratory fitness tests, flexibility tests, and
sports skills tests. On other occasions measurement may
not involve a performance by a person but will consist of
the measurement of a particular attribute. Anthropomet-
ric and body fat measurements are such examples. You



should recognize that in all of the preceding examples, a
number, or numbers, is obtained. So we can say that
measurement is usually thought of as quantitative; it is
the process of assigning a number to a performance or an
attribute of a person. Sometimes when you measure, the
score is a term or phrase, but usually measurement will
involve the use of numbers. Of course, measurement of
objects is done, but as a physical educator you will be
concerned primarily with people.

Once you have completed the measurement of a par-
ticular attribute of an individual, you must give meaning
to it. For instance, if you administer a cardiorespiratory
fitness test to participants of an adult fitness group, they
will immediately want to know the status of their cardio-
respiratory fitness. Without an interpretation of the qual-
ity of the test scores, the test has no meaning to the group.
If you perform skinfold measurements on a tenth-grade
physical education class, the students will want to know
what the sum of the measurements means in relation to
body fat; otherwise, the measurements will have no
meaning. The same can be said for written tests. There
must be an interpretation of the test scores if they are to
have meaning. This interpretation of measurement is
evaluation: that is, a judgment about the measurement.
For measurement to be effective, it must be followed by
evaluation.

It is at this point that some physical educators stop.
They measure an attribute, interpret the results to individ-
uals, and go no further. They fail to use the results of their
measurement and evaluation to identify performance and
behavior problems and to prescribe how the problems can
be corrected. This process—measure, evaluate, identify,
and prescribe—is referred to as assessment. Let’s again
use the example of skinfold measurements performed on
a tenth-grade physical education class. Assume that sev-
eral tenth graders are diagnosed as overfat as a result of
your measurements. You should attempt to determine the
eating and activity habits of the students and prescribe the
proper diet and exercise program. The teaching of a skill
involves the same approach. Through various methods,
data are gathered about the skill level of the individuals,
the data are interpreted, a diagnosis is made of any learn-
ing problems, and a prescription for correction of the
learning problems is made. Assessment will be discussed
for you again in a later chapter.

2 Chapter 1

Are You Able to Do the Following:

s define statistics?

» define test, measurement, evaluation, and
assessment and give examples of
measurement, evaluation, and assessment?

Reasons for Measurement, Evaluation,
and Assessment by the Physical Educator

Now that you know what is meant by the terms measure-
ment, evaluation, and assessment, let’s look at ways you
will use them in your profession.

Motivation

If used correctly, measurement can highly motivate most
individuals. In anticipation of a test, students usually
study the material or practice the physical tasks that are
to be measured. This study or practice should improve
performance. Skinfold measures might encourage overfat
individuals in health fitness programs to lose body fat. A
sports skills test administered to inform individuals of
their ability in the sport might motivate them to improve
their skills. This motivation is more likely to occur, how-
ever, if you as the instructor provide positive feedback.
Always try to keep your evaluation and assessment posi-
tive rather than negative.

Finally, most everyone enjoys comparing past perfor-
mances with current ones. Knowing that a second mea-
surement will take place, students and adults often work
to improve on the original score.

Diagnosis

Through measurement you can assess the weaknesses
(needs) and strengths of a group or individuals. Measure-
ment prior to the teaching of a sports skill, physical fit-
ness session, or other events you teach as a physical edu-
cator may cause you to alter your initial approach to what
you are teaching. For example, you may discover that,
before you do anything else in a softball class, you need
to teach the students how to throw properly. You also may
find that some individuals need more or less attention



than others in the group. Identifying those students who
have the ability to throw with accuracy and good form
will enable you to devote more time to the students who
cannot perform the skill. If you serve as an adult fitness
leader, the identification of individuals with a higher
level of fitness than the rest of the group will enable you
to begin their program at a different level.

In certain settings, it may be possible that you are able
to prescribe personal exercises or programs to correct the
diagnosed weaknesses. Exercise prescription is a popular
term in fitness programs, but appropriate activities may
be prescribed in other programs as well. Diagnostic mea-
surement is valuable also after a group has participated in
a class for several weeks. If some students are not pro-
gressing as you feel they should, testing may help you
determine why they are not.

Classification

There may be occasions when you would like to classify
students into similar groups for ease of instruction. In
addition, individuals usually feel more comfortable when
performing with others of similar skill. Sometimes, even
in so-called noncontact sports, homogeneous grouping
should be done for safety reasons. Also, homogeneous
grouping is occasionally necessary in aerobic and fitness
classes so that individuals with a low level of fitness will
not attempt to perform at the same intensity as individu-
als with a high level of fitness.

Achievement

The most common reason for measurement and assess-
ment is to determine the degree of achievement of pro-
gram objectives and personal goals. Students certainly
like to know how far they have progressed in a given
period of time, and you need to know their achievement
to better evaluate the effectiveness of your instruction.
Individuals in wellness programs want to know the
progress toward their health goals, and measurement can
often best provide this information.

Achievement often is used to determine grades in
physical education. If administered properly, perfor-
mance tests and knowledge tests are appropriate for grad-
ing, and they serve to decrease the need of subjective
grading of the students. Many physical education teach-

ers, however, mistakenly use tests only for determining
grades. The assigning of grades will be discussed at
length in chapter 7.

Evaluation of Instruction and Programs

With any responsibility you assume as a physical edu-
cator, occasionally you will have to justify the effec-
tiveness of your instruction and/or program to your
employer. For instance, when budget cuts are antici-
pated in the public schools, physical education and the
arts are often the first programs considered. It also is
necessary to justify a program when budget increases
are requested. Furthermore, school accreditation studies
require assessment of instruction and programs. If mea-
surement and evaluation identify instructional and/or
program problems, correctional procedures are stated.
Standardized forms are available for program evalua-
tion, but if program content is professionally sound, the
success and effectiveness of instruction and programs
are best determined by how well the participants fulfill
program objectives. This statement is true for school
programs, fitness and wellness programs, and all other
professional programs in which you may have responsi-
bilities. You must be able to measure and assess instruc-
tion and programs.

Assessment of each student’s skill at the beginning
of an activity unit helps you determine the effective-
ness of previous instruction and programs and at what
point you should begin your instruction. If the students
are not knowledgeable of basic rules and cannot
demonstrate the elementary playing skills of an activ-
ity, it will be necessary to begin instruction at that
level. In addition, there may be times when you want to
compare different methods of teaching sports skills or
fitness. If you can be confident that the different groups
are of equal initial ability, it is possible to compare the
results of test scores at the conclusion of instruction
and determine if one method of teaching is better than
another. This procedure will be discussed in greater
detail in chapter 4.

Prediction

Measurement to predict future performance in sport has
increased in popularity, but this type of testing usually
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requires expertise in exercise physiology and psychology.
Maximum oxygen uptake, muscle biopsies, and anxiety
level are examples of tests that are used to predict future
performance in sport.

Research

Research is used to find meaningful solutions to prob-
lems and as a means to expand a body of knowledge. It is
of value for program evaluation, instructor evaluation,
and improvement in performance, as well as other areas
related to physical education. Many opportunities exist
for physical educators who wish to perform research.
Now that you are aware of the primary reasons for
measurement, evaluation, and assessment in physical
education, you are ready to know “Why Statistics?”

Are You Able to Do the Following:

s list and describe the reasons for
measurement, evaluation, and assessment by
the physical educator?

Why Statistics?

Whether you teach, instruct in a fitness center, adminis-
trate, or have responsibilities in a corporate setting, the
ability to use statistics will be of value to you. Although
no attempt will be made in this book to provide an exten-
sive coverage of statistics, after you have completed
chapters 3 and 4, you should have the skill to do the
following.

Analyze and Interpret Data

The data gathered for any of the measurement reasons
described should be statistically analyzed and inter-
preted. It is a mistake to gather data and make important
decisions about individuals without this analysis. Deci-
sions regarding improvement in group performance and
differences in teaching methodology should not be made
without statistical analysis. Also, if you are willing to sta-
tistically analyze and interpret test scores, you can better
inform all participants of the test results than you can
with a routine analysis of the scores. So, using statistical
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analysis and interpretation, you can provide a more
meaningful evaluation of your measurement.

Interpret Research

As a physical educator you should read research published
in professional journals. After completion of this book you
will not understand all statistical concepts, but you will
understand enough to accurately interpret the results and
conclusions of many studies. This ability will enable you
to put into practice the conclusions of research. Too many
physical educators fail to use research findings because
they do not understand them. If you are to continue your
professional growth, it is essential that you be able to inter-
pret research related to physical education.

Standardize Test Scores

Many measurements performed by the physical educator
will be in different units; for example, feet, seconds, and
numbers. To compare such measurements, it is best to
convert the scores to standardized scores. A popular form
of standardized scores is percentile scores (as reported
SAT scores).

Determine the Worth (Validity and
Reliability) of a Test

Validity and reliability of a test may not mean much to
you now, but by knowing how to interpret statements
about these characteristics, you are more likely to select
the appropriate test to administer to your students, clients,
or customers. In addition, you will be able to estimate the
validity and reliability of tests that you construct.

Are You Able to Do the Following:
R

= describe why the ability to use statistics is
important to the physical educator?

You have read the reasons for measurement and eval-
uation and the uses of statistics by the physical educator.
Before you begin your study of statistics, it may be help-
ful to have an understanding of the microcomputer and to
have the ability to use it. Chapter 2 will help you develop
basic microcomputer skills.



