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Abstract
FUNDAMENTAL KINESIOLOGY MADE PLAIN AND SIMPLE:
A PROGRAMMED TEXT FOR STUDENTS

William Harold Holland

Kinesiology, the science of human movement, is taught to give
anyone basic understanding and concepts concerning how and why the
human body moves as it does. Kinesiology is a foundation class for the
college undergraduate or graduate student in any of several areas of study
including sports medicine, nursing, physical therapy, coaching, physical
education, safety, fitness and weliness, aerobics, sports training, risk
management, or any of the lifetime sports. However, students often have
little or no background in science and even more frequently have difficulty in
identifying essential concepts and understandings particularly when
confronted with a verbose, technical textbook that is very intimidating. This
programmed text is one solution. It is designed to enable the student to
build a foundation of knowledge, one step at a time, while feeling confident
that upon completion of the text, the more important concepts, essential
facts, understanding, and vocabulary will have been mastered. Application
of concepts and principles of anatomy, physiology, and the mechanics of
human activity are incorporated. Topics covered include beginnings of
kinesiology, joints, muscles, muscular action, machines of the body, stability

and motion, force and work, factors of stability, and classification of
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William Harold Holland
activities. Upon completion of the text, students should have an
understanding of the anatomic background essential for understanding
human movement, should understand the fundamentals of mechanics as
they apply to movement analysis, and should understand kinesiologic

analysis of human movements.
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INTRODUCTION

Kinesiology, the science of human movement, is taught to give basic
understanding and concepts concerning how and why the human body
moves as it does. Kinesiology is a foundation class for the college
undergraduate or graduate student in any of several areas of interest
including sports medicine, nursing, physical therapy, coaching, physical
education, safety, fitness, risk management, aerobics, sports training, or any
of the lifetime sports. The need for knowledge of kinesiology is important to
an increasing number of professions. Current trends also suggest the
subject of kinesiology will be increasingly beneficial for many professions.
Educators would do well to consider major trends for the future in preparing

their kinesiology classes.

John Naisbitt (1982), author of the bestseller Megatrends, identified ten
megatrends which included the population shift from North to South and to
specific areas such as the sun belt, the importance of the computer in office
and home, decentralization of institutions, and increased diversity among
groups, institutions, and people. Cetron and O’Toole (1982) made specific
forecasts of, among others, a 32-hour work week and then a 25-hour work
week, an increase in number of older people, increased use of computers,

increases in life-spans and increases in number of divorces, free universal
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day-care, and welfare subsidies only for the disabled and handicapped.
Templin (1987), in compiling demographics from several sources, noted the
percentage of traditional nuclear families will continue to decline, more
people are working, more children live with just one parent because of the
high divorce rates, 25 percent of children are ’latchkey’ ones, and the
average age of Americans is increasing. Even in the so-called popular press,

similar trends are forecast. Writing for the April 1991 Saturday Evening

Post, Judith Waldrop predicted increased diversity of population, non-
traditional definitions of family, more people working in smaller businesses or
from home or with flexible time, more older people, more workers with more
leisure time, the increased importance of health and of leisure time, and the

continuation of the population shift from rural or small town areas to urban

metropolitan areas.

Several of these trends have special significance for educators. First, the
total population will increase and average ages will increase as well as the
percentage of elderly. Along with this, there will be increased diversity of
population, in part because of immigration. Next, more people will be
waorking but the time spent working may be shorter. Employers will also use
more part-time workers. Third, use of computers and high technology
equipment will become more and more common. Advances in technology,

communication methods, and computer applications will continue. Next,
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leisure activities will be of increasing importance. Also, health and fitness
will be actively sought by more of the population. Sixth, more dollars will
buy less. One implication of this is the likelihood that office and work areas
will become smaller. Another implication is that students will have to wait
longer to go to college or will have to go to school part-time in order to
work. Another is that students will have a more difficult time paying for the
costs of college. Seventh, the shifting from North to South and rural to
urban will continue. Eighth, jobs related to manufacturing will continue to
decline while jobs in service oriented or health-care related professions

increase.

These trends are important to educators. in planning a course or
curriculum in kinesiology because they help answer the questions of who
and where and help determine what and how. Educators will have more
older students, more part-time students, more women students, and more
students from varied backgrounds. More students will find it necessary to
have a better background in the heaith sciences. Lifetime fitness and health
skills or interests and leisure activities will also become increasingly
important. Because of more leisure time, higher levels of stress and
shrinking personal space, students will need lifetime sports, stress reduction,
leisure activities, and fitness to maintain good mental health. Higher

education will not be limited to the locale of the local university campus.

Xi
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Colleges will work with local schools to provide instruction in topics for
leisure, entertainment, and academic interests. Colleges will also work with
employers to bring training programs directly to the workplaces, perhaps
even using video teleconferencing. Class scheduling will be changed to
allow more classes at non-traditional school hours. Developing technology
may allow classes to be held with students in their homes receiving

broadcasts but able to interact with the instructor or other students.

Preparing students for the future should mean some changes in teaching
methods as well. Educators need to move away from lecture dominated
classes and make use of class discussion, projects, problem solving, group
dynamics, data gathering and analysis, and other techniques that-'h_gave heen
proven more effective. The professor droning away at the front of the room
while students drowse will not prepare them for their future. Students need

to be participants, not just an audience.

Considering these trends important to education and the probability of
more accountability to the "customers” of higher education including
students, governing bodies, state and federal governments, businesses, and
taxpayers, a shift away from the traditional text in kinesiology is needed.
Instructors already face increasingly diverse student groups. Students are

easily intimidated by the typical kinesiology textbook which many compare

xii
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to a medical school manual. Most traditional text books are too scientific
and certainly contain too much material for the average student to

comprehend in one semester.

The purpose of this programmed text is to enable students to work at
their own pace while taking a classroom course in kinesiology. It prepares
students in fundamental kinesiology. This programmed text is designed to
give an undergraduate the essentials for a base in kinesiology on which to
build. Possible uses include as an outling, a reference, a guideline, a lab
guide, and a text. It may readily be used to review for tests including
comprehensive exams in kinesiology. The text includes material that is
practical and applicable, adding breadth and depth to a student’s base of
knowledge. Because the instructor is freed from identifying for students the
important sections, concepts, and vocabulary in a traditional text, more
classroom time can be devoted to examples, demonstrations, experiments,
lab activities, analysis, and discussion. This rewards both students and
instructors by making classes more interesting and meaningful. Students
will complete the course with the knowledge base needed to go to more
complex texts and comprehend them. Instructors will be pleased to see

students have gained knowledge from being in the class.

Xiii
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PREFACE

How to Use This Text

Essential to the use of this text is understanding that each chapter is a
building block or foundation for the next. Students should start with the first
chapter, reading explanatory statements and learning information presented
for each segment. Information is presented in boxes which contain three
sections. Each top section contains the information being presented. The
right side of the lower section contains a question with the lower left section
containing the answer. The size and position of the question and answer
sections allow the student to cover the answers when ready to attempt
answering the question. When the materials are learned well enough that
guestions can be answered without looking at the answers, a student is

ready to continue.

Frequent review sections, charts, diagrams, and student assignments and
worksheets allow anyone using this programmed text to know and feel
confident about the information learned before proceeding. It is easy for
students to review from the start of the text each time to reinforce their
knowledge base of information. Each chapter includes a glossary of key

words with working definitions that are also easily understandable. A

Xiv
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master glossary is in the appendices. Some key words may also have a one
word reference answer supplied or a simple phrase for association. These
one word references and phrases provide students with additional learning
aids. Another important feature, inclusion of student worksheets, allows
flexibility for the student and the instructor because of design and placement
of the worksheets. Instructors can vary the task for a warksheet or even

use one worksheet for multiple tasks by providing additional copies.

As students establish the knowledge base of this programmed text, they
can begin to follow an instructor’s lecture with ease, fill in any necessary
gaps, and expand on areas of interest. If used as designed, this
programmed text may make keeping a classroom notebook for kinesiology
obsolete. Although an instructor may choose to assign a project to verify
that the student has developed a working and usable knowledge of
fundamental kinesiology, few other materials would be necessary to

complete the course.

XV
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CHAPTER 1

Introduction

Chapter 1 introduces the student to the history of kinesiology and its
foundations, the basic reference points, and the initial vocabulary needed in
kinesiology. Each additional chapter is designed to be a building block to be
added to the previous chapter. This first chapter is the foundation for the

rest because of the concepts and vocabulary.
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Kinesiology

1. The term "kinesiology" is derived from Greek words: "kinesis" meaning
"motion” (from the verb "kinein" meaning "to move") and "-logy" for
"the study of" (from "logos" meaning "word"). Combining these root
words and applying kinesiology to human movement, kinesiology

becomes the scientific study of human movement.

TO MOVE The Greek word "kinein" means

2. As in other sciences, kinesiology has a beginning that can be traced to
the times of Aristotle, the Greek philosopher, who is considered by

most instructors to be the "Father of Kinesiology."

ARISTOTLE is considered the "Father

of Kinesiology."
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3. To study kinesiology, it is essential that one understands certain
concepts and uses the same vocabulary to verify certain points. As in
the use of human movement, there needs to be a way to identify

movement. Kinesiology is the scientific study of human movement.

SCIENTIFIC STUDY Kinesiology is the of

human movement.

4. Kinesiology is a science supported by other main sciences. A one word

reference definition for kinesiology would be movement.

MOVEMENT is a one word definition for

kinesiology.

Class Notes:
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5. The five main sciences that support kinesiology can also be defined
with a one word reference answer. These five sciences and their
references are: Anatomy—structure, Biology—life,

Physics—mechanics, Physiology--function, and Psychology —mind.

Write in the correct one word reference definition under each science

listed in the diagram below.

LIFE FUNCTION
STRUCTURE MIND
MECHANICS MOVEMENT
Physics
Biology
Kinesiology Physiology
Anatomy
Psychology
Figure 1.

Kinesiology and its Related Sciences.
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6. In the sciences, a principle is a basic and comprehensive concept. A
concept usually develops from an idea or notion gained from scientific

evidence and/or philosophical ideas.

IDEA A concept usually develops from an

NOTION or

7. Some principles on which kinesiology is based are derived from the five

basic sciences anatomy, biology, physiology, psychology, and physics.

SCIENTIFIC The principles on which kinesiology is

EVIDENCE based are derived from

established in anatomy,

biology, physiology, psychology, and

physics.
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8. Principles of kinesiology are derived from scientific evidence and/or
philosophical ideas. Philosophical ideas are gained from insight,

experience, and understanding.

INSIGHT Contributing to the development of
EXPERIENCE philosophical ideas are '
UNDERSTANDING

, and
Class Notes:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Below is a diagram illustrating the concept of a principle.

Concept
l
Idea/Notion
SCIENTIFIC PHILOSOPHICAL
EVIDENCE IDEAS
Anatomy I Insight
Biology
Physgcs and/or E Experience
Physiology
Psychology U Understanding

Figure 2.

Development of a Principle.
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Review Questions

was the "Father of Kinesiology."

Kinesiology is the of human movement.

A one word reference answer for physiology is

A concept usually develops from an or

Contributing to the development of philosophical ideas are )

, and

Reference Points

9. Points of reference or starting points are needed to analyze human
movement. There are three starting positions (standing positions) that

should be considered in analyzing kinesiologic movements.

THREE There are starting or standing

positions accepted for points of reference.
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10. The first of the standing/starting positions is the fundamental
standing position. This is an erect position that is relaxed and
comfortable for an individual. The second standing position is the
military position which is more formal or tense, like standing at
attention. The third standing position, the medical position, is also

called the anatomical position.

1. FUNDAMENTAL Name in order the three standing/starting
2. MILITARY positions.
3. ANATOMICAL 1.

2.

3.

11. The anatomical position is the main starting position accepted as a

point of reference for a kinesiologic analysis.

ANATOMICAL POSITION The is

usually the one depicted in textbooks.
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characteristics:

1. standing erect

5. little or no movement

1. STANDING ERECT

2. HEAD AND SHOULDERS
SQUARE FACING FORWARD

3. ARMS TO THE SIDE, PALMS

FORWARD AND FINGERS

TOGETHER
4. FEET SLIGHTLY APART AND
PARALLEL

5. LITTLE OR NO MOVEMENT

12. The anatomical position is composed of the following descriptive

2. head and shoulders square facing forward
3. arms to the side palms forward (fingers together)

4. feet slightly apart and parallel (shoulder width)

List in order the five identifying
characteristics of the anatomical position.

1.

2.

Class Notes:
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13. There are three relevant reference points associated with the
anatomical position. These are the center of gravity, the line of

gravity, and the mid-line of the body.

1. CENTER OF GRAVITY List in order three reference points for the
2. LINE OF GRAVITY anatomical position.
3. MID-LINE OF THE BODY 1.

2,

3.

14. The center of gravity is one of the three basic reference points
associated with the anatomical position. The center of gravity has

five identifying characteristics and three points of location.

CHARACTERISTICS There are five identifying

LOCATION and three points of for the

center of gravity.
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"Review
The three starting positions are fundamental, military, and anatomical.
Starting positions may be called standing positions. The anatomical
position is the reference starting position. Five characteristics that make
up the anatomical position are: standing erect, head and shoulders square

facing forward, arms to the side with palms forward and fingers together,

feet slightly apart and parallel {shoulder width), little or no movement.

Class Notes:
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15. To identify the center of gravity there are five characteristics.
These should be learned in order. First, recognize that the center of
gravity is an imaginary point. Second, it is the center of mass or
weight center of an object. Third, it is the most concentration of
weight in the object. Fourth, it is the geometric center of an object.

Fifth, it is the balance point.

1. IMAGINARY POINT List in order the five identifying

2. CENTER OF MASS OR WEIGHT characteristics of the center of gravity.

CENTER 1.
3. MOST CONCENTRATION OF 5
WEIGHT
3.
4. GEOMETRIC CENTER
4,
5. BALANCE POINT
5.

Class notes:
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16. There are three key points in locating the center of gravity in the
human body. The center of gravity is anterior to the sacrum, lower

in women than men, and is where all three cardinal planes intersect.

1. ANTERIOR TO THE SACRUM List in order the three key points of
2. LOWER IN WOMEN THAN MEN location of the center of gravity.

3. WHERE THE THREE CARDINAL 1.

PLANES INTERSECT 2

3.

17. The line of gravity and the mid-line of the body are both imaginary
vertical lines, but the line of gravity is internal while the mid-line of

the body is external.

EXTERNAL Of the two imaginary vertical lines
INTERNAL associated with the anatomical position,
the mid-line of the body is

and the line of gravity is
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18. The line of gravity is an imaginary internal vertical line that passes
through the center of gravity through the base of support to the
center of the earth and where both cardinal vertical planes intersect.

The line of gravity is usually associated with balance.

1. IMAGINARY List in order five identifying characteristics
2. INTERNAL of the line of gravity.
3. VERTICAL 1.
4. PASSES THROUGH THE CENTER 2.
OF GRAVITY, THROUGH THE 3,
BASE OF SUPPORT, TO THE 4.

CENTER OF THE EARTH

5. WHERE BOTH CARDINAL

VERTICAL PLANES INTERSECT
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19. The third reference point is the mid-line of the body. This is an
imaginary external vertical line that divides the body or body parts
into right and left sections. The mid-line of the body is movable.

The left and right sections may or may not be equal.

1. IMAGINARY List in order the four identifying
2. EXTERNAL characteristics of the mid-line of the body.
3. VERTICAL 1.
4. DIVIDES THE BODY OR BODY 2.
PARTS INTO LEFT AND RIGHT 3.
SECTIONS
4,
Class Notes:
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Planes

20. Planes of the body are used to correspond with movement, motion,
and actions. A plane is a flat, imaginary surface. Human movement
occurs in a plane. Planes are used to divide the body and body

parts into identifiable sections.

FLAT Aplaneisa___________ imaginary

surface.

21. In the study of kinesiology, the names of three types of planes are
sagittal, frontal, and transverse. These planes of the body

correspond to the three dimensions of space.

1. SAGITTAL In kinesiology the primary three types of
2. FRONTAL planes are:
3. TRANSVERSE 1.

2.

3.
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TRANSVERSE

FRONTAL
\/

SAGITTAL

Figure 3.

Primary Planes in the Body.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



19

22. Sagittal, frontal, and transverse planes bisect the body and are each
perpendicular to the other two planes. Each sagittal, frontal, or
transverse plane that passes through the center of gravity is also
referred to as a cardinal plane. Cardinal planes divide the body in

half.

CARDINAL A sagittal plane that also passes through
the center of gravity is called a

sagittal plane.

Review

Plane: A flat, imaginary surface.

Three types of planes are: sagittal, frontal, and transverse. These three

planes correspond to the three dimensions of space.

Each plane that passes through the center of gravity is referred to as a

cardinal plane. Cardinal planes divide the body in half.
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23. The sagittal plane is a vertical plane that passes through the body

anterior to posterior dividing it into right and left sections.

VERTICAL The sagittal plane is a

plane.

24, The frontal plane is a vertical plane that passes through the body

from side to side, dividing it into anterior and posterior sections.

VERTICAL The frontal plane is the second

plane.

25. The transverse plane is a horizontal plane that passes through the

body, dividing it into superior and inferior sections.

HORIZONTAL The transverse plane is a

plane.
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21
The chart below in Figure 4 is a building block concerning planes of the
body. In the heading, "KM" refers to kinesiology and movement. As

additional information is learned, this chart will be expanded.

KM  DIRECTION PLANES

1 VERTICAL SAGITTAL
2 VERTICAL FRONTAL
3 HORIZONTAL TRANSVERSE

Figure 4.

Primary Planes in Kinesiology.

26. An important concept in kinesiolcgy that will be a foundation for
further exploration of the topic of movement is:

Movement occurs in a plane and is always parallel to that

plane.

PLANE Movement occurs in a and is

PARALLEL to it.
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L. v ]
Review

Earlier in this chapter planes were defined and the three primary planes of
the body were described. A plane is an imaginary flat surface. The basic
planes are the sagittal, frontal, and transverse planes. The sagittal and
frontal planes are both vertical planes, while the transverse plane is a

horizontal plane. Movement occurs in a plane and is always parallel to

that plane.

27. There is a fourth plane of the body. This is an oblique plane that

lies tilted between the other planes so that movement is always

parallel to a plane.

OBLIQUE An plane lies tilted between

the other three planes.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



23

28.

A FIXED POINT OR LINE AROUND Define axis.
OR ABOUT WHICH A BODY

REVOLVES

The movements that occur in the three basic planes each have a

corresponding axis. An axis is a fixed point or line around or about

which a body revolves.

29.

FRONTAL A sagittal plane has a axis.
VERTICAL A transverse plane has a
axis.

Each plane has a corresponding axis that is perpendicular to that
plane. Each axis, like the planes, has a name. A sagittal plane has
a frontal axis. A frontal plane has a sagittal axis. A transverse

plane has a vertical axis.
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plane.

OBLIQUE

30. An oblique plane has an oblique axis which is perpendicular to the

An oblique plane has an

axis.

and around or about an axis.

Movement occurs in a

31. Building on the concept stated in 26, movement occurs in a plane

and around or about an

DIRECTION
VERTICAL

VERTICAL

HORIZONTAL

IN
PLANES
SAGITTAL
FRONTAL

TRANSVERSE

AROUND
AXIS
FRONTAL
SAGITTAL

VERTICAL

PLANE
AXIS
Km
1
2
3
Figure 5.

Primary Planes and Axes in Kinesiology.
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Review

A vertical sagittal plane has a perpendicular frontal axis while a vertical
frontal plane has a perpendicular sagittal axis. A horizontal transverse
plane has a perpendicular vertical axis. The vertical axis of a horizontal

transverse plane is also perpendicular to the horizon. An oblique plane has

an obligue axis.

32. Movement may be broken down with other key words that lead to a
more precise point. Motion is a part of movement and action is a
part of motion. Action, therefore, would be a more precise part of

movement.

ACTION Motion is part of movementand ______is

MOTION a more precise part of
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33. Movement in a plane is referred to as action. Each plane is
associated with a certain type of action. Flexion and extension are
the actions in a sagittal plane with a frontal axis. Abduction and
adduction are the actions in a frontal plane with a sagittal axis.
Horizontal rotating and twisting are the actions in a transverse plane

with a vertical axis.

FLEXION Actions in a sagittal plane with a frontal
EXTENSION axis are .
ABDUCTION
[ in a fr lane wi sagittal

ADDUCTION Actions in a frontal plane with a sagitt

axis are and
HORIZONTAL
ROTATIN . ' '

¢ Actions in a transverse plane with a

TWISTING

vertical axis are

and

Class notes:
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KM DIRECTION PLANES
1 VERTICAL SAGITTAL
2 VERTICAL FRONTAL
3 HORIZONTAL TRANSVERSE
Figure 6.
Primary Planes in Kinesiology.
KM DIRECTION PLANES AXIS
1 VERTICAL SAGITTAL FRONTAL
2  VERTICAL FRONTAL SAGITTAL
3  HORIZONTAL TRANSVERSE VERTICAL
Figure 7.
Primary Planes and Axes in Kinesiology.
KM DIRECTION PLANES AXIS ACTIONS
1 VERTICAL SAGITTAL FRONTAL FLEXION —EXTENSION
2 VERTICAL FRONTAL SAGITTAL ABDUCTION — ADDUCTION
HORIZONTAL  TRANSVERSE  VERTICAL HORIZONTAL TWISTING
Figure 8.

Primary Planes, Axes, and Actions in Kinesiology.
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Abduction
Adduction

Anatomical position

Anatomy

Anterior

Aristotle

AXxis

Biology

Cardinal Plane

Center of gravity

Extension

Flexion

28
Glossary
Away from the mid-line of the body.

Toward the mid-line of the body.

An erect standing position related to anatomy and
medicine; a position used for identifying points of
reference or locations. See page 10 for a detailed

description of the anatomical position.

Structure; the structure of the human body and
not limited to the skeletal or muscular systems of

the body.
Front.

A Greek philosopher from 384—322 B.C. who is
considered by most kinesiology instructors to be

the "Father of Kinesiology."

A fixed point or line about or around which a body

revolves or rotates.

Life; the science of life; the branch of knowledge

which is concerned with living organisms.

Any plane that passes through the center of

gravity.

The balance point of an object; where the weight

center of an object is located.
Increase of an angle at a joint.

Decrease of an angle at a joint,
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