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ICE BREAKER

Hello student, | am delighted to welcome you to KHES5 -
Kinesiology. In the course of your programme in HumKinetics, you
have participated in one or more sports. Mentian rfiovements yo
performed in the sports. You have also done coutisals may havs
introduced you to the systems of the human bodythant structures
like anatomy and physiology. Mention any three bdyts you hav
used in sports and mention the movement they helpegerform.
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INTRODUCTION

In Kinesiology, you have the opportunity to studypiortant principles
you can use for a successful career and effectivesiry in physical

education, sports and pre-physical therapy emplragigercise science.
The focus of introduction to Kinesiology is to matdur knowledge in

activity skills and scientific factors in body mawent related to sports,
dance, exercise, active recreation and adaptedmeneactivities.

WHAT YOU WILL LEARNIN THISCOURSE

Kinesiology has become a popular science in tHd G€&sports sciences
and other movement related disciplines. Sports fanmdan movement
related organisations need competent individuals will be able to

explain and apply the scientific basis of human emegnt in the

development, promotion and maintenance of healthp@nformance in
sports and work environment. Introduction to kio&sjy as a course
will prepare you to identify and acquire the congmee required in
developing basic movement activities for developimanfitness. You

will also be able to identify good postures andrthenefits.

COURSE AIM

The aim of this course is to enhance your oppatiiesidf employability
through the acquisition of knowledge of the sciengke human
movement, which is Kinesiology.

COURSE OBJECTIVES
By the end of this course, you will be able to:

describe the term kinesiology;

o discuss the importance of kinesiology to humarekas;
o identify fundamental movements;

o0 make an application of the lever system to humatypo
o demonstrate appropriate body postures;
o analyse different effects of force of the body;
o distinguish locomotor and nonlocomotor skills.

WORKING THROUGH THISCOURSE

This course is arranged in units. Each unit death & specific sub-
heading that will help you achieve the course dbjes. Every unit has
specific objectives and contents arranged to meetunit objectives.
Within the contents are in text questions, andudismns designed to
help you think along the line of the objectivestio¢ particular unit or
related content. You will also come across somd-es@mination



KHE 336 COURSE GUIDE

exercises that will guide you in determining whetiqeu are achieving
the unit’'s objectives.
STUDY UNITS

Modulel Kinesiological Concepts

Unit 1 Meaning and Importance of Kinesiology to Human
Kinetics

Unit 2 Fundamental Concepts

Unit 3 Movements Description

Unit 4 Components of Kinesiological Analysis

Module2  Mechanical Aspects of Kinesiology

Unit 1 Meaning, Types and Application of Force to Sports
Activities

Unit 2 Meaning, Types and Application of Friction to Human
Movement.

Unit 3 Meaning, Types and Application of Lever to the Human
Body

Unit 4 Nature and Types of Motion

Unit 5 Application of Newton’s Laws of Motion to Sports
Activity

Module 3 Posture and M ovement

Unit 1 Nature of Posture

Unit 2 Movement Skills, I ocomotor)

Unit 3 Non-locomotor and Manipulative skills

Unit 4 Body Awareness Activities

Unit 5 Kinesiological Perspectives of Exercise and Fitness
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ASSESSMENT

The course will be assessed in two parts. Partlllb&ithe in-course
assessment which will be done during facilitatiamd may involve
quizzes, take home assignments and term papets2 Rall be the end
of course examination.

PRESENTATION SCHEDULE

Units 1, 2, and 4 of Module 1 are to be coveredadwo-hour weekly
contact respectively. Units 3 of the same modubkwarit 1 of module 3
will be covered in two weeks of two-hour weekly taet. Other units
will be covered in two-hour weekly contact.

HOW TO GET THE MOST FROM THE COURSE

Follow this guide to get the most from this course:
1. Read the objectives of the course very casetallearn what is

expected of you at the end.
2. Read the units as arranged.

viii
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3. Read the unit objectives very carefully to teashy the unit is
important.

4. Whenever you meet an in-text question, paudetaughtfully
consider the question before reading the nexegespt

5. Attempt all the self-assessment exercise withi@mwing the
solutions to them.
6. Then review the solution to the self-assessrimeste how you

are progressing.

FACILITATORSTUTORSTUTORIALS

You will be guided in a tutorial by a facilitatautor, who is trained in
this course, as you read the course.

COURSE INFORMATION

Course Code:KHE 335
Course Title: Kinesiology

Credit Unit: 2
Course Status: Elective
Semester: First

Course Duration: One Semester
Required Hours for Study: 30
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MODULE 1 KINESIOLOGICAL CONCEPTS
MODULE INTRODUCTION

This module introduces you to the knowledge andewstdnding of
Kinesiology. You will learn the importance of Kineegy to Human
Kinetics. You will also learn fundamental conceptKinesiology and
perform fundamental movements. The units undenmtitdule are:

Unit 1 Meaning and Importance of Kinesiology torian
Kinetics

Unit 2 Fundamental Concepts

Unit 3 Movements Description

Unit 4 Components of Kinesiological Analysis

UNIT 1 MEANING AND IMPORTANCE OF
KINESIOLOGY TO HUMAN KINETICS
NOMENCLATURES

CONTENTS

1.0 Introduction

2.0 Intended Learning Outcome (ILO)

3.0 Main Content

3.1 Meaning and Importance of Kinesiology to Hurkametics
3.1.1. Meaning of Kinesiology
3.1.2. Importance of Anatomy and Physiology to Kinesiology
3.1.3. Importance of Kinesiology to Human Kinetics

4.0 Self-Assessment Exercises

5.0 Conclusion

6.0 Summary

7.0 References/Further Reading

1.0 INTRODUCTION

Man, which includes you, interacts with his envirent through
different kinds of movement. Hence, the needs éartp well understand
the science of human movemenhis unit will introduce you to the basic
understanding of Kinesiology. It will also help yao see why it is
important to study it in Human Kinetics. It willsad introduce you to the
three basic sciences that form the foundation oEKiology.
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20 INTENDED LEARNING OUTCOME (ILO)

By the end of this unit, you will be able to:

o describe the term Kinesiology

o identify three basic sciences that form kinesiology

o mention three specific contributions of Kinesiology Human
Kinetics.

3.0 MAINCONTENT

3.1 Meaning and I mportance of Kinesiology to Human
Kinetics

Kinesiology is a broad sphere of human enquiry Hast been see from
different perspectives by different professiondistherefore becomes
very important that you are helped to have a mepoirt that represents
what it is in Human kinetics. Human kinetics rsapplied science that
studies human movement and the forces that bringutatsuch
movements. Knowing the importance of Kinesiologytaman Kinetics
will deepen your appreciation of human movement.

3.1.1 Meaning of Kinesiology

Kinesiology is the multidisciplinary study of physical activitpr
Movement. Vincent, Winningham, and Caldwell, (1988efine
kinesiology as the study of the art and sciencéawwhan movement.
Knudson, (2007), saw it as the term referring ®wnole scholarly area
of human movement study. It encompasses anatonwyndahanics,
physiology, and psychomotor behaviour, as well asous social and
cultural factors. The focus of Kinesiology is ploaiactivity. The study
of kinesiology focuses also on exercise stress,emant efficiency, and
fitness.

The term Kinesiology came from two Greek verkisiein and logus,
which mean “to move” and “to discourse.” Moderngsing has changed
the meaning of the suffibogus to “the study of,” making kinesiologyp
literally mean “the study of movement”, (Knudsof0pZ: 3). Kinesiology
encompasses both the theory and practice of mouwerba study of
movement in physical activity has a long historyAmerican higher
education institutions dating to the late ninetbesgntury. The field of
study was primarily oriented to the practice of mment, such as
physical training and the playing of sports. Thgibeing of the study of
movement from a disciplinary perspective was arfragted effort driven
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by the insight of a few individuals operating asliuddual scholars,
practitioners of medicine, or aspiring academicsiniversities. All the
various approaches to the study of movement conuerutine single
umbrella called kinesiology, (Atare and Mong, 208%udson, 2007;
France, 2009).

In Human Kinetics, Kinesiology is seen as the stofdlguman movement
from the standpoint of physical sciences. It stsidiee human body as a
machine for doing work which has its foundatiorthree major areas of
scientific study. These areas of science, thoughe hearlier been
mentioned are mechanics, (specifically biomechanicnatomy,
(musculoskeletal anatomy) and physiology, (neuramulas physiology),
(Hamilton and Luttgens, 2002). They apply theseersms to better
understand how the human body responds to physataity. Can you
from this see why kinesiology is defined as a sménYes. Kinesiology
is the traditional name of a course concerning #reatomical,
physiological and mechanical bases of human moverakted to sports,
games, dance and adapted movements. The foundédtidmesiology is
a combination of mechanics, anatomy and physioladych gave it that
scientific status. Bearing all these in mind, Kin&syy can be described
as the branch of science that concerns itself th#hunderstanding of the
interrelationship between body structures and fanstwith respect to
the kinematics and kinetics of human movement. Thian expanded
definition of kinesiology that you are to use astadent of Human
Kinetics, (Atare and Mong, 2005).

Biomechanics is the study of motion and its causes in livingngs.
Biomechanics provides key information on the mdfgotive and safest
movement patterns, equipment, and relevant exasrtisenprove human
movement. In a sense, kinesiology professionalsesaliman movement
problems every day, and one of their most importéols is
biomechanics, (Knudson, 2007). So your gaining gaodierstanding of
biomechanics will help you to properly apply kir@egical principle in
solving human movement-related problems.

Musculoskeletal Anatomy is the scientific study of the structures of the
muscular and skeletal systems of the human bodyatoiny, generally,
explains the structure and location of the difféereamponents of an
organism to provide a framework for understandidgman anatomy
studies the way that every part of a human, frontemes to bones,
interacts to form a functional whole. Anatomy pias information about
structure, location, and organisation of differpatts of the body. Thus,
you can say that it is the study of the structure @elationship between
body parts.
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Physiology is the science of the normal functidnlieng systems.
Physiology studies the processes and mechanistalitha an organism
to survive, grow, and develop. Physiological prgessare the ways in
which the organ systems, organs, tissues, cellsbammolecules which
makeup of the body work together to accomplishdbeplex goal of
sustaining life. Human physiology studies the fiord of humans, their
organs and cells, and how all of these functionslione to make life,
growth and development possible. Thus, you cantlsatyphysiology is
the study of the function of body parts and the yoed a whole.
Neuromuscular Physiology, on its own, studies the functions of the
neuromuscular system of the human body. It is imee&Kinesiology
applies principles from these basic sciences thad described as a
science.

3.1.2. Importance of Anatomy and Physiology to Kinesiology

The knowledge of anatomy and physiology is esskefdrayou as an
intending professional in Kinesiology or Human King, whether you
want to be a physical educator, coach or sporhsste You need this
knowledge to function very well in many areas afdsiology, such as:

1. Evaluating CapacitfKnowledge of anatomy and physiology will
help to evaluate the capacity of an athlete in seshanaerobic and
aerobic capacity, for instance.

2. Determining the Effects of Exercidenowledge of anatomy and
physiology is important in studying the effects edfercises on
human body or its parts, such as, muscular syslesietal system,
cardiovascular system, respiratory system, cirowatsystem,
digestive system, among others.

3. Studying Body StructureYour knowledge of anatomy and
physiology will help you to provide information @very aspect
of athlete’s body. For example, you can determihetiver body
structure of an athlete such as height, weightyltpples is either
positive or negative.

4. Sports Injury PreventioiKnowledge of anatomy and physiology
helps to preventing sports injuries during physiaativity or
competition.

5. Uses of FoadAnatomy and physiology helps to provide adequate

information about sports nutrition. It gives théoimation of food
nutrients and its uses. It provides informationtioa@ benefits of
balanced diet, uses of protein in strength deveégnn sports.
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This information is very helpful in the enhancementsports
performance.

6. Selection of SportsAnatomy and physiology helps in selection

of sports for individuals based on their strudtiw@amposition.
For instance, weightlifting can be selected fdietes with short
structure; tall athletes go for volleyball and ketball, an athlete
who has more fast twitch fibre (white muscle) aod for 100 m
dash and 110 m hurdle race while an athlete wisonare slow
twitch fibre (red muscle) is good for endurancdivées like
marathon,

Kinesiology prepares you to benefit from the knalge of anatomy and
physiology from three (3) different yet related sms. These sources
according to Hoffman, (2009) are:

1. Experiencing (or doing) physical activity. This also called
experiential knowledge;

2. Studying the theoretical and conceptual bakphysical activity.
This is the theoretical knowledge, and

3. Professional practice centred in physical &gtiv (called

professional practice knowledge).

In the course of your training in Human Kineticeuywill participate in
physical activities. This will help you experienp@ysical activity or
acquire experiential knowledge. You will also beight theories and
concepts underlying physical activities. This aspscthe programme
will help you to acquire theoretical knowledge. Wheu have acquired
experiential and theoretical knowledge, you areipggmpd to practice
physical activity as a profession in any organgsati

3.1.3. Importance of Kinesiology to Human Kinetics

Have you ever marveled at the ability and beautjuman movement?
You may have ignored or taken these movementsréortgd. Now, as a
student of Human Kinetics, you cannot help beingrassed not only by
the beauty of human movement but the meaning aganaation. Are
you learning Kinesiology just to keep yourself bosyust for the sake of
studying? The answer is, No! It is of very greapariance to your
understanding and practice of Human Kinetics. Tioeee you study
Kinesiology for these reasons and many more:

1. Kinesiology is studied to improve performance arteng how to
examine the movement of the human body and to desciheir
underlying principles.
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2.

The study of kinesiology is an essential parheféducation
experience of students of Human kinetics and paysiedicine.

Its knowledge enables practitioners in these figtdselp their

students, or clients perform with optimum safeffe@iveness and
efficiency. Knowledge of kinesiology has a thredfg@urpose —
safety, effectiveness and efficiency. Safety igrefter concern in
all movement programmes. Hence, you need to orgayusir

programmes in such a way as to avoid doing harocaosing any
injury to the body.

Furthermore, the knowledge of kinesiology helps time

modification of vocational and home making actestithat are as
a result of the Ilimitations imposed on an indivitkia
neuromuscular function or skeletal structure.

It prepares physical education teachers, coachétia and
fitness trainers to teach their students and di¢oteffectively
perform fundamental and complex motor skills.

The actual study of this course, kinesiology, caadl you to

multiple careers and experiences, which includeolmtg a

physical educator. You can not only be a teacheghefscience,
but may do research with it, go into coaching,ef#® leadership
and delivering special services related to healbmption, sports
medicine, rehabilitation, and high-performance etibl

competitions. You can also manage sport-relateerenses.

Although some of these professions may overlagensas if they
are all similar, they have their differences. Fostance, these
professions are located in different settings wimctude schools,
colleges, universities, public and private orgatise, businesses,
government, military, clinical environments and pites.

You can see from these contributions kinesiologkesan the field
of Human Kinetics that two things stand out. They: a

Kinesiology contributes to successful participation physical
activities.

Kinesiology improves human structure and functibrotigh the
intelligent selection of activities and the effictaise of the body,
(Atare and Mong, 2005).
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Case Studies

Locate a group playing any sports in your neighboad. Spend 10 to 20
minutes to observe one of the players. As you eksglease, write out
the body parts or regions used most by the playesn, draw one of such
regions and describe the physiology of the jointthe region.

SELF-ASSESSMENT EXERCISE

I Which of the following terms describes the sciemtehuman
movement?

Anatomy

Biomechanics

Kinesiology

Physiology

apop

Qoo =

What is the focus of kinesiology?
Exercise,

Sports,

Muscle building,

Physical Activity.

40 CONCLUSION

You have read that understanding the mechanicgtstes and functions
of the human body that are regularly involved iorss very critical to
understanding kinesiological principles in humanveraent. A thorough
understanding of these various aspects of humaement may facilitate
better teaching, successful coaching, more observiirerapy,
knowledgeable exercise prescription, and new rebemleas. This is
because these three areas of science form thedbonaf kinesiology.

50 SUMMARY

In summary, you have learnt the nature and the mganf kinesiology.

Generally, kinesiology is the science of human muoaet. This unit also
taught you that kinesiology is studied to enhanoeryappreciation,
understanding and application of scientific pritegpthat help humans
perform physical activities without injuries, buitlwv safety, efficiency

and effectiveness. These will help you to inteliithe select physical
activities that will benefit the body.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Kinesiology applies the knowledge of the scieoicthe functions
of the body structure from which or the followidgsciplines?
e. Experience,
f. Anatomy,
g. Practice,
h. Physiology
2. All these sources are used to acquire the krumele of

kinesiology except---

I Expert Knowledge

J- Experiencial Knowledge
C Theoritical Knowledge
d Professional Practice.
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UNIT 2 FUNDAMENTAL CONCEPTSIN

KINESIOLOGY
CONTENTS
1.0 Introduction
2.0 Intended Learning Outcome (ILO)
3.0 Main Content
3.1 Fundamental Concepts in Kinesiology
3.1.1 Reference Positions
3.1.2 Directional Terms
3.1.3 Body planes and Axes
3.1.3.1Sagittal Plane and Corresponding Axis
3.1.3.Frontal Plane and Corresponding Axis
3.1.3.3ransverse Plane and Corresponding Axis
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading
1.0 INTRODUCTION

Your understanding kinesiology is highly dependamtyour being able
to identify, understand and apply its conceptss Timit will present those
concepts that are fundamental to your learning inédiology. In the
previous unit you were exposed to the meaning anploitance of
Kinesiology. This unit will teach you some basiestific terms from the
areas of science that form the foundation of Kiolegjy.

2.0

INTENDED LEARNING OUTCOME (ILO)

By the end of this unit, you will be able to:

demonstrate the anatomical reference position

identify the three cardinal planes of the body

mention the three axes of motion

describe relationship between two body structurasedd on
location.
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3.0 MAINCONTENT
3.1 Fundamental Concepts

The study of kinesiology requires that you underdtsome basic or
fundamental concepts. These concepts are very tamotin your
application of scientific principles in the undemsting of human
movement. Some of these concepts include referposions, body
planes with their corresponding axes of motion, asigérence terms
among others.

3.1.1. Reference Positions

In order to understand the origins of human movediriers essential to
understand anatomy. Do you recall the meaning afceny? You have
learnt that anatomis the study of the structure of the human body. It
provides essential labels for musculoskeletal stires and joint motions
that are relevant to human movement. Knowledge raftamy also
provides a common “language” of the human body amdions for
kinesiology and medical professionals, (KnudsonQ720 A common
language of the human body is made possible byefieeence positions.
These positions include fundamental and anatomegafence positions.
See figure 1for the illustration of these positions

Figure 1: A shows Anatomical Position; B shows Faméntal Position

Fundamental Position is a position you assume when standing erect with
feet slightly apart, face looking forward, arms hizug relaxed by the side
with the palms facing the body. In this positione thand is facing the
body, (fig. 1B). In the event of describing therftrof the hand, confusion
will set in. In other to end this confusion, theatomical reference
position was introduced.

10
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Anatomical Position: What is anatomical position? See figure 1A that
illustrates the anatomical reference positions laiposition you assume
when standing erect with the face directed forwamgper limb freely
hanging to the sides and the palm of the handaddorward, (Vanputte,
Regan and Fusso, 2016). Figure 2 shows the frodthback of this
position. Try to assume these positions bearingimd the various body
regions mentioned and their positions.

Did you notice any difference in the two positiomsfigure 2? The

position of the body can affect the descriptiorthe body parts relative
to each other. When you assume the fundamentdigusthe palm of

your hands is facing your body, while in anatomyasition, the palms
are facing forward. What is the confusion? The ffrointhe hand in the
fundamental position is its side. Hence, it is usedescribe other body
parts without the hand. To avoid this confusiohrelhtional description

of the body parts in kinesiology is based on that@mical position, no
matter the actual position of the body. Anatomiedérence position is
the standard reference position for the body wbeatlons, positions, or
movements of body segments or other anatomicalctsties are

described.

Figure 2: Front and back of the anatomical positiddource:
www.ilustracionesaturaleza.com
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3.1.2. Directional Terms

These are universally accepted terms used to estiie relationship
between two body parts or segments based on lo¢dtéatch the video
of the directional terms fromwww.youtube.com/directionalterms
Therefore, when describing the relative positiohshe body parts or
relationship between the various parts of the badyjmportant that you
use standard terminology. The following are som#hefdirectional term
you may frequently use in kinesiology:

1. Anterior (Ventral): This means toward or on thentrof the body.
The toes are anterior aspect the heel. This méanshe toes are
in front of the heel.

2. Posterior (Dorsal): Toward or on the back of thelyahat is,
behind. The heels are posterior to the toes. Tlaan® that the
heels are behind the toes.

3. Superior:Toward the head or upper part of a structure: Taglw
above comes to your mind when you use the termrgupé&or
instance, the humerus is superior to the radiusatVdoes this
mean? It means that the humerus is above the ra@ars you
identify these bones?

4, Inferior: This is the opposite of superior. It medoward the lower
part of a structure or foot, signifying below orden. The tibia is
inferior to the femur. This means that the tibido&ow or under
the femur. Can you give other examples?

5. Medial: Toward, nearer or at the midline of the body. The
adductors for example, are medial to the abducilnst is the
adductors are nearer to the midline of the bodg tha abductors.

6. Lateral: Away from the midline of the body or ousgdle. You can
reverse the example use for medial. What will 2 bae abductors
are lateral to the adductors, meaning that the @bdsiare farther
away from the midline of the body than the addwstor

7. Proximal Closer to the origin of a point of reference ormaf
attachment to the trunk of the body. The elbowraxnal to the
wrist. The message here is that, the elbow isemdarthe trunk
than the wrist.

12
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8. Distal: Further from the origin or point of reference daahment.
This is the case when describing the location efitlot in relation
to the knee. In such description, you say, the foalistal to the
knee, meaning that the foot is further from thenpof attachment
to the trunk than the knee.

3.1.3. Body Planes and Axes

A system of planes and axes is the universally nsetthod of describing
human movements. What is a plane? A plane is atfl@t-dimensional
plane or surface running through an object. Motioaurs in the plane or
parallel to it. Motion in the plane is often callpidnar, (Hamill, Knutzen
and Derrick, 2015; Bartlett, 2007). Anatomists hdegeloped names to
identify specific planes that pass through the bdélgch plane has a
corresponding axis that passes perpendicularlyigirthe plane. An axis,
(axes- plural) of a revolving body or object istiaght line, itself at rest,
about which other parts of the body rotate in a@lat right angle, (Atare
and Mong, 2005). These planes are useful to anatenm describing
planes of dissections or imaginary dissections.dlares are also useful
in kinesiology, where they are used in describelgtive movements of
body parts, while the axes are used to describdirtae around which
these motions occur, (McGinnis, 2013).

In anatomical position, there are three planes®bibdy. The planes are
known as cardinal planes and they are— the sadittatal and horizontal
planes, (Bartlett, 2007). Figure 3 shows you thaaees.

Sagittal Flan=

Coronsil Pizmme

Tranmnsverse Flane

Eoldy Pimmme =

Figure 3: The three Cardinal Body Planes
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3.1.3.1 Sagittal Plane and the Corresponding Axis

The sagittal planes a vertical or longitudinal imaginary surface ttha
bisects the body into right and left halves. Movataén the sagittal plane
occur about anediolateral or frontal-horizontal axisrunning side to side
(left-right) through the center of mass of the bao@yamill, Knutzen and
Derrick, 2015). Mass is the amount of matter cor@diin the body. The
centre of mass is the center of the mass of a b@tgighbaum and
Barthels, 1990). Sagittal plane movements involvihg whole body
rotating around the centre of mass include sombssaaackward and
forward handsprings, walking, running, cycling amdles. Joint
movements here are flexion and extension.

3.1.3.2 Frontal Plane and the Corresponding Axis

The frontal, also called coronal plamealso a vertical (lengthwise) plane
thatbisects the body to create front and back halvies.akis about which
frontal plane movements occur is the sagittal-loorial or
anteroposterior axishat runs anterior and posterior from the plane.
Frontal plane motions of the whole body about #etie of mass are not
as common as movements in the other planes. Examptecartwheels
and jumping jack. The joint or segment movementkioe abduction and
adduction.

3.1.3.3 Transver se Plane and the Corresponding Axis

A transverse plane, also known as an axial plarerass-section, is a
horizontal plane that divides the body into upgexad) and lower (tail)
portions. It is parallel to the ground, which (inrhans) separates the
superior from the inferior, or put another way, tiead from the feet.
It is at right angle to the sagittal and frontabmpés. Movements
occurring in this plane are primarily rotations aba longitudinal axis.
Spinning vertically around the body, as in a figskating spin, is an
example of transverse plane movement about the'®adptre of mass.

This system of planes is applied to the body afaley but an also be
applied to the body segments. When describing amatl motion,

these planes describe the axis along which anraciperformed. So
by moving through the transverse plane, movemeamvets from head
to toe. For example, if you jump up directly andrnldown (with whole
body), your body will be moving through the transee plane in the
coronal and sagittal planes. Watch the video, AxisMovement

animation, available from
http://www.youtube.com/watch?v=aDxfe5Ny6zMigure 4 illustrates
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the planes and their corresponding axes.

Vertical
axis

Sagittal —0
plane Frontal

plane

4 1\
Sagittal horizontal — ==l |
; %7 axis [
Frontal horizontal <. \
axis

Harizantal
plane

Figure 4: Planes and their corresponding axes.S&gittal plane, (B)
Transverse or Horizontal Plane, and (C)

Frontal Plane. Sourcemww.physical-solutions.co.uk

For a quick follow up, table 1 provides basic pregaton of the plane,
movement, axis and their activity examples.

Table 1: Basic Presentation of Planes and Axes

Plane M ovement AXxis Example
Sagital Flexion/extension Horizontal Walking
Squatting
Overhead pres
Frontal Abduction/abduction Sagital Star jump
Side flexion Lateral arm raise
Inversion/eversiol Side bending
Transverse Int rotationn/ext Longitudinal Throwing
rotation Baseball swing
Horizontal Golf swing

flexion/extension
Supination/pronatiol

SELF-ASSESSMENT EXERCISE

1. What type of position is illustrated when yaans erect with
your palm facing your thigh?

(@) Anatomical Position,
(b)  Absolute Position,

(c) Fundamental Position
(d) Local Position.
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2 The horizontal axis corresponds to which onthe$e planes?

(@) Sagittal Plane,

(b)  Longitudinal Plane,
(c)  Frontal Plane,

(d)  Horizontal Plane.

3. The transverse plane corresponds to whicheofdliowing axes?

(@)  Anterio-posterior Axis
(b) Sagittal Axis,

(c) Longitudinal Axis,

(d) Horizontal Axis.

40 CONCLUSION

One of the ways you can understand kinesiology oislearn its

fundamental concepts. These concepts will help &kemuniversally

acceptable analysis of human movement. There ardafuental and
anatomical positions, but in kinesiology, anatorhiegéerence position is
widely used. The directional terms and body plaaes based on the
anatomical position. Therefore, regularly use thdsems when

appropriate in your daily activities.

50 SUMMARY

This unit has presented the anatomical referencstipo as the

universally accepted position for describing humramvement. It has also
taught you that the three cardinal planes thatiratg at the centre of
mass are: the sagittal plane, which divides they l@d right and left; the
frontal plane, dividing the body into anterior apdsterior; and the
transverse plane, dividing the body into superiod aferior portions.

You have also learnt that movement takes placepaiallel to the planes
about a mediolateral axis (sagittal plane movengatsanteroposterior
axis (frontal plane movements), or a longitudinakgtransverse plane
movements).

6.0 TUTOR-MARKED ASSIGNMENT

1. Your eyes are what to your ears?
(@) Medial
(b) Lateral

(c)  Superior
(d)  Anterior
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2. Your elbow is what to your hand?

(@)  Superior

(b)  Distal

(c) Better

(d)  Proximal

3. Which term describes what your thumb is to yiadex finger?

(@)  Superior

(b)  Medial
(© Inferior
(d) Lateral
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1.0 INTRODUCTION

This unit will help you to learn terminology for sl&ribing the movements
of the body. In unit 2, you have already acquirethe knowledge of
anatomy and anatomical terminology in human movémehis unit
presents the system used by anatomists and othmearhumovement
professionals to describe movements of the bodytarmrts. It will also
build on your understanding of body planes and .axes

20 INTENDED LEARNING OUTCOME (ILO)
By the end of this unit, you will be able to:

describe two sagittal plane movements at diffeyants
practice a whole body frontal plane movement
highlight three transverse plane movements
demonstrate two transverse plane movements.

3.0 MAINCONTENT

3.1 MovementsDescription

Have you ever played a game? Can you mention ttig jparts that were
primarily involved in that game? Try to describee ttmovements
performed by those body parts. As you answer tgasstions, you begin
to learn and appreciate human movement. The hurody is a multi-
jointed structure. It is made up of many movabléent® In the
consideration of the range of movement that theylmaoh perform, it is
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therefore necessary to consider the structure efjdimt where the
movement takes place, (Atare and Mong, 2005). Asrgay have learnt
in your anatomy and physiology lecture, some o$é¢hjeints are limited
only in one direction, whereas others permit movam@ several
directions. Certain terms are used to describetytpes of movements
possible at a joint in relation to the anatomicasipon. The terms are
grouped under: sagittal, frontal and transversenglanovements,
(McGinnis, 2013). Please, note that all body movasheccur at the
joints, not body segment. So, it is kinesiologigalicorrect to say, flex or
bend your hand. Instead, say, flex your elbow.

3.1.2. Sagittal Plane M ovements

These are movements along the sagittal plane dabeunediolateral or
transverse axis. These movements occur at the elbsiw, shoulder, hip,
knee, and intervertebral joints and include flexiaxtension, and
hyperextension. Remember that all these movemetdst $rom
anatomical position. Figure 5 shows examples o$gh@movements in
various joints of the body.

Flexion (Bending) is the joint movement that occurs around the
transverse axes through these joints and causds rimvements in
sagittal planes through the largest range of motfdnen this movement
occurs, the angle formed at the joint is reduced the body segment
moves away from anatomical position, (Hamill, Krerizand Derrick,
2015; McGinnis, 2013). For example, elbow flexiactars when your
forearm is moved forward and upward and the angteréen the forearm
and the upper arm at the anterior or front sidgaafr elbow joint gets
smaller.

Extension is a reverse from flexiaitt is the movement that occurs around
the transverse axes through these joints and cahsespposite limb
movements in sagittal planes that return the litokenatomical position.
Extensionis a straightening movement in which the relatingla of the
joint between two adjacent segments increases eagotht and body
segments returns to the zero or anatomical refergrusition You
perform this movement at the elbow when your fare# returned to
anatomical position from flexion. Motion into thgteemes of the range
of motion is often noted as “hyper,” (Knudson, 2p0You will come
across hyperextension and hyperflexion in this.unit

Hyperextension is a movement around the transverse axes and is a
continuation of extension beyond the anatomicalitiposs When you
move your extended elbow backward beyond the lin@e anatomical
position, you have performed hyperextension ofelbew. You can also
perform another movement along the sagittal plalleahyperflexion,
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if the flexion movement goes beyond the normal eaafyflexion. For
example, this can happen at the shoulder only wlmem arm moves
forward and up in flexion through 180° until itasthe side of your head,
and then continues to move past the head toward Yagk or
hyperflexes, (Hamill, Knutzen and Derrick, 2015kion and Luttgens,
2002).

Dorsiflexion and Plantar Flexion are other joint movements along the
sagittal plane. They take place at the ankle,dhm petween your leg and
foot. Dorsiflexion is the movement that occurs around the transveise a
through the ankle joint and causes the foot to nfomsard and upward
toward the leg, in a sagittal plane. When yowydtr toes off the ground
and put your weight on your heels, you are dorgifig at your ankles.
Plantar flexion, on the other handdccurs around the transverse axis
through the ankle joint and causes the oppositeemewt of the foot in a
sagittal plane so that the foot moves downward away the leg. When
you stand on your toes, you are plantar flexingpar ankles, (McGinnis,
2013). See figure 5q for illustration plantar flexi
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Figure 5: Flexion and Extension at different joimmtghe body. (a) wrist;
(b) elbow; (c) shoulder; (d) hip; (e) knee; (k) and (g) neck and ankle
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(Follow the arrows to perform these movemen&urce: McGinnis,
(2013);www.physical-solutions.co.uk

3.1.2. Frontal Plane M ovements

Recall that frontal plane divides the body intonfrand back portions. It
Is perpendicular to the anterior-posterior axis.vBloents along this
plane are side to side movements like, abducti@haaduction. These
movements are common at the shoulder and hip joints

Abduction is the movement that occurs and causes limb movieaney
from the midline of the body. Abduction literallyeans to take away. Do
you remember what happens when someone is abdoctednapped?
He or she is taken away from his or her family,ifgtance. So, when you
move your limbs sideways, you have taken that lemay, thereby,
performed abduction. Abduction pairs very well waithduction.

Adduction is another frontal plane movement about the antgrosterior

axis. It is a joint action that is performed whdadacted limb returns to
the anatomical position. Abduction and adductioa ilustrated when
you perform star jump, jumping jack or astride juripthis movement
the upper limbs are moved at the shoulder, firgyafrom the anatomical
position (abduction), and later returned to thet@mécal position,

(adduction).

Eversion and Inversion form another pair of movements along the
frontal plane that occur at the ankle joint. Evemsis the movement of
the foot beyond anatomical position where the #tgeide (outside) of the
sole of the foot is liftedThe return to anatomical positionlisver sion,
which occurs when the medial side (inner side) of the sblthe foot is
lifted. See figure 6 for illustration of these mawvents and other frontal
plane movements.
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Radial
deviation

— Ulnar
deviation

Abduction

Inversion Eversion
c

ﬁ\l Lateral flexion
g,r ) to the left
et

Adduction

Lateral flexion
to the right

Figure 6: IIIustrationﬁof Frontal Plane Movemenigag the shoulder, (b)
hip, (c) wrist and ankle, (d) trunk, and (e) necBource: McGinnis,
(2013).

Case Study

Have a friend make a video of you walking from ene of your room to
the opposite end. Watch the video three times,, thighk your pen and
paper. Watch the video again, this time watch teeoke the different
frontal movements you performed while walking. Makdist of these
movements and the joints where they occurred. Belatir observation
to the illustration in figure 6.

3.1.3. Transverse Plane M ovements

Transverse plane movements are motions that invivh&ing. They
occur about a longitudinal or vertical axis. Thesnbasic movement
in this category is rotation.
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Rotation is the turning of a body structure or segment adous
longitudinal axis. It is a basic movement. Jointsat permit rotation
include the shoulder and hip. These are both Imallsocket joints. We
can also rotate our necks and backs due to a safri@maller joints,
including the atlantoaxial joint which is a pivodigt in the neck
between the first two vertebrae. Rotation of tigdnd shoulder can
be broken down into internal or external rotati@s¢ sometimes
known as medial and lateral rotation respectively).

Internal rotation is the movement which occurs whiea knees turn
inward toward each other or the palms of the hamastoward the body
from anatomical position. External rotation on ¢tieer hand occurs when
the limbs return to anatomical position or move drey anatomical
position. Rotations are named right and left wheakies place within the
joints of the head and trunk only. The movementghef whole arm
forwards from a 90° abducted position are horizidigaion in a forward
direction and horizontal extension in a backwardeation, (Hamill,
Knutzen and Derrick, 2015; Hamilton and Luttger)2).

Pronation and Supination are a pair of transverse plane joint motions
that occur at the radioulnar joint in the foreaRrom anatomical position,
pronationis the movement that turns the forearm, causingdh®a to turn
toward the body. This motion is similar to internatiation at the shoulder
joint except that it occurs at the radioulnar jofatipinationon the other
hand is the joint motion that returns the forearm andcht anatomical
position or moves them beyond anatomical posit{MgGinnis, 2013;
Atare and Mong, 2005).

Circumduction, is a multiple-axis, specialised (not basic) mogatrof
the transverse plane. It can be created in any goisegment that has the
potential to move in two directions, such that $egment can be moved
in a cyclical fashion as the end of the segmentaaadm a circular path
forming a cone. An example of circumduction is pigcyour arm out in
front of you and drawing an imaginary circle in #ie Try it and you will
notice that circumduction is not a simple rotatibfow many movements
did you notice? What are their names? It is a coation of four (4)
movements in sequence. The movement of the arheigreation of the
imaginary cone or ‘O’ is actually a combination @) flexion, (2)
adduction, (3) extension, and (4) abduction. Cirduation movements
are possible in the foot, thigh, trunk, head, aaddy (Hamill, Knutzen
and Derrick, 2015; McGinnis, 2013). Figures 7 andpr@sent the
illustration of some of these movements along thesverse plane.
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Figure 7: lllustration of Movements along the Traarse Plane
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Abduction

Flexion

Extension

Ciréumduction
Adduction

Figure 8: Illustration of Circumduction. Follow tlrection of the arrow
and notice the combination of the four (4) moversent

SELF-ASSESSMENT EXERCISE

1.

(a)
(b)
(c)
(d)

2.

(a)
(b)
(c)
(d)

3.

(a)
(b)
(c)
(d)

4.

(a)
(b)
(c)
(d)

What movement do you perform when stand on {aes?
Standing Flexion.

Dorsiflexion

Planta flexion

Elavation.

When you straighten your hand, what movemenytadodisplay?
Extension

Circumduction

Flexion

Abduction

What type of movement is flexion?

Frontal Plane Movement
Transverse Plane Movement
Sagittal Plane Movement
Cardinal Plane Movement

What type of movement is jumping jack?
Transverse Plane Movement

Sagittal Plane Movement

Frontal Plane Movement

Longitudinal Plane Movement
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5. What movement is performed by your knee atetheing phase
of a free kick in soccer?

(@) Rotation

(b)  Flexion

(c) Extension

(d)  Elevation

6. The sagittal plane bisects the body into
(a). Right and left portions

(b). Top and bottom portions

(c). Front and back portions

(d). None of the above

5.0 CONCLUSION

At this point, you have become familiar with badimesiological
concepts. As you went through this unit, you ledrow some joint
movements are classified and described. When yawun land perform
these movements, you will readily remember theimes and
descriptions, and you will come to appreciate them.

6.0 SUMMARY

In this unit you have learnt that all movementstgkace at the joints.
The unit also taught you that joint motions aressited as sagittal, frontal
and transverse plane movements. To remember thegenments, you
must constantly practice them. Always start the emoents from
anatomical reference position.
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1.0 INTRODUCTION

Your understanding of the components of kinesiaalgianalysis of
motion will help you to know the best ways to dédserand appreciate
human movements. This unit is designed to teachtlieuthree basic
components of kinesiological analysis of motiorwilt also prepare you
to understand that your role in sports and exer@ssscription of

corrections when your client violates any anatomipaysiological or

mechanical principles.

20 INTENDED LEARNING OUTCOME (ILO)
By the end of this unit, you will be able to:

discuss the meaning of kinesiological analysis.

mention the basic components of kinesiological ysial
describe the four elements in the description mioéion, and
perform a kinesiological analysis of standing Igumap or broad
jump.

3.0 MAINCONTENT

Kinesiological analysis is the application of kirdsgical facts in
assessing the effectiveness of a given motor pednce. The
kinesiological facts are concepts and principleanatomy, physiology
and mechanics, hence, it is also called anatonandl physiological
analysis of motion. This analysis will help youkoow what skills to
emphasise during teaching either in the laboratwryield of play. A
kinesiological analysis has the following composerescription of a
motion; evaluation of performance and prescriptboorrection.
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3.1 Description of Motion

This is the breaking down of a motion into its ditnent components. It
is done in a logical and systematic fashion. Actwydo Hamilton and

Luttgens, (2002), the description of a motion imed four aspects that
will help you focus on the essential nature of thetion you are

analysing. The four aspects are primary purposkeomotion; phases of
the motion; classification of the motion, and sitankous-sequential
makeup of the motion.

3.1.1 Primary Purposeof the Motion

Every movement related to sports, dance and exeisigerformed for a
purpose. Therefore, if you do not understand whmation is being

performed, you will not be able to evaluate hoveetiive it is performed.
Principally, speed, distance, coordination, formaccuracy, form the
primary purpose of most movements. What is the gmynpurpose of 100
m dash? The focus is to cover 100 meter withirstietest possible time.
So, emphasis is placed on speed. A standing lang ppr broad jump is
a movement where you take off with two, jump up &mvard, landing

on two feet. What will be the primary purpose agtmotion? It will be

to cover as much distance in the air from takeefble landing on the
two feet. So, distance is the focus. ldentify otinex motions and try to
describe their primary purposes.

3.1.2. Phases of a Motion

This is the second element in the description mbéon during analysis.
It recognises that motion analysis is best donemvthe motion is broken
down into separate but observable parts or phdsesome motions, like
throwing, these phases are easily separated. Hareteown a ball? If
you have not, try it. You will observe that you idaglentified where the
throwing started.

A throw has the following phases: (1) Windup orpatory phase,
where your hand goes up and backward; (2) Throwingropulsion
phase, where your hand goes forward, and (3) Fetltwaugh phase. Try
throwing a ball again, this time bearing these é¢hphases in mind.
Standing long jump also has easily observable patit® takeoff, flight
in the air and landing. For this jump, you take with two feet, project
yourself into the air as you move forward, finalypu land on both feet.
See figure 9 for the illustration of the standiogd jump. You can see
that the motion has a clear beginning and endingh $notion is called
discrete motion, (Hamilton and Luttgens, 2002). idiotike walking or
running may not be easily broken into phases. iBii®cause the motion
appears to be continuous and usually repetitiveatare.
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§Es

Figure 9: lllustration of the standing broad jump.

3.1.3. Classification of the M otion

In human kinetics, movements occur in many diffefenms and can
serve many useful purposes. For instance, the eeackes them to
promote health, learning and in play. The coacleatitrainer uses them
to produce beautiful performance. Each of theswiaes requires good
understanding of the body (anatomy and physiolegy) the mechanical
laws involved in the motion.

Classification of motion involves determining firdte major category of
the motion, then its secondary and where necestatiary category of
the motion. For example, the standing broad jumpashin figure 9,
belongs to the major category giving motion to yoody. The stance and
repeated squatting on the solid base for takeddings to the secondary
category. The flight phase, starting from the tdkend ending at the
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moment the feet make contact with the surface {tey)doelongs to the
unsupported category.

There are many good reasons for you to considssifilzation of motion
very important. Some of the reasons are:

1. It permits the organisation of the variety of pai@nmovements
into a manageable grouping.

2. Classification of motion facilitates the recognitio of
commonalities across movements.

3. It also fosters increased understanding by enaglugo focus on

either difference or similarities in movement patte

4. When movement patterns and skills are properlysilaed, it
provides additional clues to the nature of bothahatomical and
mechanical demands of a given motion.

3.1.4. Simultaneous-Sequential Nature of the Motion

Your body can move in a variety of ways because pody is made up
of joints. These joints are formed by bones. Wienbody moves in a
variety of ways, the movements formed are usuaipmex, and need to
be simplified for possible analysis. To do this giification, it is
important to understand that when motions are coathias it is the case
with many human movements, such movements may dssiied as
occurring on a continuum ranging from the simultargeto the sequential
use of the body segments. In simultaneous useeobdlly parts, many
segments of the body move as one entity. Thisaes $éen you push,
pull or lift an object. Movement can occur anywheasong the
simultaneous-sequential continuum. The movemekts pushing and
pulling occur at the simultaneous end of the cantm, and are classified
as push-pull motions. Movements as striking, kigkamd throwing occur
at the sequential end of the continuum.

To help you understand and appreciate the natumgtbn at any given
stage of performance, movement will be broken dowmphases. Using
the standing long jump, the analysis of the natdirhis motion follows
this pattern:

1. Preparatory Phase: This involves simultaneousradiiahe joints
of the lower limbs into a semi-squat position;

2. Take off Phase: This the execution or force phlaaeihvolves the
simultaneous extension of the body segments inveaial-upward
direction;
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3. Flight Phase: This is also called the unsupportese. It involves
the sequential action of the lower limb which résim whipping
the legs forward, and

4. Landing Phase: Here there is simultaneous flexioth® lower
limb to absorb the force of the landing force.

Now that you have followed through the descriptainstanding long
jump as a motor skill, you have known the primauygose of the motion,
classified the motion and established the simutiaeesequential nature
of the motion. You are now prepared for the nextmponent of
kinesiological analysis which is the evaluatiortled performance.

3.2. Evaluation of the Performance

Motion is analysed in terms of (1) the joint actionuscle action and
function, and (2) the mechanical principles appligtbneybourne, Hill

and Moors, 1996). In evaluating the motion from skerting point, you

must consider the extent the performer conformihéoanatomical and
mechanical requirements necessary to achieve dbedspurpose of the
motion. Violation of these principles during perfance will produce a
less than optimal performance on the part of thiopmer. Therefore,

you need to be conversant with the anatomical aachamical principles
that are critical to the successful performanceth motion under
analysis. Using the standing long jump, duringtéie-off, the following

joint and muscle action are evaluated. Table 1gmssthe joint and
muscle activities during standing long jump.

Table 2: Joint and Muscle Action During Standing Long Jump Take-
of f

Joint  Joint Type Movem Muscle Muscle Contract
ent to involved Function ion
observe
Elbow Hinge Extensi Triceps  Primemover/ag Concentri
on brachi onist C
Shoul Ball an Flexion Anterior Primemover/ag Concentri
del socke deltoic onist C
Shoul Gliding Upward Trapezius Primemover/ag Concentri
der rotation, , seratus onist c
Girdle abductio anterior
n
Spine Gliding an Extensi Sacrospin Primemover/ag Concentri
cartilagino on alis onist Cc
us

Hip Ball an Extensi Gluteus Primemover/ag Concentri
socke on maximus  onist o

31



KHE 336 KINES OLOGY

Knee Hinge Extensi Quardrice Primemover/ag Concentri
on ps onisi o

Ankle Hinge Plantar Soleus Primemover/agConcentri
flexion onist C

Source: Honeybourne, Hill and Moors, (1996).

Table 2 provides anatomical analysis of standing ljomp take-off. The
analysis is of a process rather than a produdtjghd is a review of how
the body as a unit or its segment accomplishetaiierather than an in-
depth examination of the performance, (Atare anahd/@005).

From Table 2, you can answer the following questiand many more:

What joints are involved in a standing long jumipetaff?
What are the types of joints involved in the taki&-o
What joint movements are involved in the take-off?
Which muscles are responsible for the joint movesfen

A

In mechanical analysis of a given movement, theybis viewed as a
machine. So, the body is subject to the mecharaged and principles
that govern machines. Honeybourne, Hill and Mo(r896) provides the
following tips to mechanical analysis of the stamgdiong jump take-off:

1. The application of force at take-off needs to bdine with the
center of gravity of the performer’s body. If thésviolated, the
performer will jump slightly to one side, and théw horizontal
distance jumped will be less than expected perfooaa

2. The horizontal distance expected in standing lomngy is covered
with the body in flight. Therefore, the speed dfjpction depends
on the total impulse generated at take-off. Impigsthe product
of force and time, (force x time). The force hexéhie combination
of the forces exerted at the ankle, knee, hip andlder, (as shown
in Table 1). The strength and speed of the comtraadf the
muscles around these joints determine, to a gre@ng the
distance jumped. Therefore, careful timing of tbmt action is
critical to optimise the applied force. For thenstimg long jump,
the hip should initiate the movement, followed bhg shoulders,
knees and ankles.

3. The take-off is very important in optimum perfornsanof the
standing long jump. The amount of force that camgémerated at
take-off will increase the upward reaction forcehisT is the
application of the Newton’s law of motion. You wilarn about
the Newton’s laws of motion in Unit 3 of Module 2.
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4. The standing long jump has a preparatory phasarthalves the
swinging of the arms and flexion of the kneeshl§ tis properly
done before take-off, it will help to overcome iter Law of
inertia is the Newton’s first law of motion.

5. The swinging of the arms before take-off will inase momentum,
(velocity x mass). This will add to the overall ¢erof the take-off.

3.3  Prescription of Correction

Now that you have done the analysis of the staniding jump take-off,

you are prepared to observe when anatomical analechanical

principles are violated. When any violation that kes for poor

performance is observed, it's important that yolkenprescription for
correction or improvement of performance. This prigsion is usually

made through instructions. Focus your instructiontloe cause of the
error rather than the result or signs of the emdéith a sound knowledge
of the cause of the error, be it anatomical andiechanical, you are
better situated to make an intelligent prescriptbnorrection.

SELF-ASSESSMENT EXERCISE
1. Which of the following is not part of the dagtion of a motion?

(@) Simultaneous sequential nature of the motion
(b)  Classification of the motion,

(©) Performance of the motion,

(d)  Movement phase.

5.0 CONCLUSION

The coach, Human Kinetics or any other sports pi@acer functions
better if he possesses sound knowledge of anatamyneechanics of
human motion. The understanding of the meaningeatives and
principles underlying human movement are veryaaltin analysing and
improving human movement.
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50 SUMMARY

In this unit, you have learned the nature of kiokgjical analysis of
motion. This unit has exposed you to the componehtgnesiological

analysis. You are now prepared to describe a mo#inatomically and
mechanically evaluate motion and prescribe comacivhen necessary.
This unit also made it clear that you must workdhty have sound
knowledge of the anatomical and mechanical priesighat apply in
human movement.

50 TUTOR-MARKED ASSIGNMENT

1. These are the stages of kinesiological anabfsmsotion except--

(@) Correction of error,

(b) Description of the motion,
(c), Execution of the motion
(d)  Evaluation of the motion.

2. When performing kinesiological analysis of matica motion
with a defined beginning and ending is called-——---

(@) Non-elastic motion,
(b)  Discrete Motion,

(c)  Continuous motion,
(d)  None of the above.
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MODULE 2 MECHANICAL ASPECTS OF
KINESIOLOGY

MODULE INTRODUCTION

This module will introduce you to the meaning, ty@ad application of
force to sports activities. You will learn abougtimternal and external
forces and how you can apply then in human movemén will also
learn the meaning, types and application of lew¢hé human body. This
module will further teach you Newton’s laws of nwoti and their
application. The units under this module are:

Unit 1 Meaning, Types and Application of ForceSjoorts
Activities

Unit 2 Meaning, Types and Application of FrictitmHuman
Movement

Unit 3 Meaning, Types and Application of Leverttee Human
Body

Unit 4 Nature of Motion in Sports

Unit 5 Application of Newton’s Laws of Motion tgp8rts
Activity

UNIT 1 MEANING, TYPES AND APPLICATION OF
FORCE TO SPORTS ACTIVITIES

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcome (ILO)
3.0 Main Content
3.1 Meaning of Force
3.2 Types of Force
3.3 Features of Force
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading
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1.0 INTRODUCTION

Your understanding of motion analysis will help yolbecome interested
in the cause of motion which is force. This unitdesigned to teach you
the meaning, and types of force as an importarit gfayour effort to
understand kinesiology. It will also prepare yowtmerstand how force
affects motion of an object.

2.0 INTENDED LEARNING OUTCOME (ILO)
By the end of this unit, you will be able to:

discuss the meaning of force
enumerate the types of force
describe the features of force
identify the major effect of friction on human maonent.

3.0 MAIN CONTENT

3.1 Meaning of Force

Defining force has been seen as a near impossiBle Force is best
described than defined. In fact, force can generbi definedby
describing what a force can do. According to Nevg@ninciples, objects
can only move when acted upon by a force greasar the resistance to
movement provided by the object. A force involvas interaction of two
objects and produces a change in the state of maticaan object by
pushing or pulling it. The force may produce moti@iop motion,
accelerate, or change the direction of the objatteach case, the
acceleration of the object changes or is preveinted changing. A force,
therefore, may be thought of as any interactiopysh or pull, between
two objects that can cause an object to accel&itter positively or
negatively. It is the pushing or pulling action ttlwene object exerts on
another, (Bartlett, 2007).

A force is that which alters or tends to alter ayis state of rest or of
uniform motion in a straight line. For example, whgou push on the
ground, you generate a forceful knee and hip eidanshis may cause
your body to accelerate upward and leave the grotimd is what Hamill,
Knuzten, and Derrick, (2015), called a jump. Youwdy changed
direction and positionlf your body changes direction or speed, a force
has been appliedrhe Standard International (SlI) unit of force he t
Newton (N) and the symbol for a force vectoFisOne Newton is the
force that when applied to a mass of one kilograky(), causes that mass
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to accelerate at 1 m/s2 in the direction of thedaapplication, (Bartlett,
2007).

A forceis also seen as a straight-line push or pull, igexipressed in
kilograms (kg) or Newtons (N), as you have seere 3ymbol for force
Is F. Recall that this push or pull is an interawél effect between two
bodies. Sometimes this “push” appears obvious adail hitting the goal
post, while other times the objects are quite disés with the “pull” of
magnetic or gravitational forces. Forces are vegtand vectorare
guantities where size, units, and directronst be specified, (Knudson,
2007).

Consider some sports examples of the effects o&fdrhis consideration
will be guided by the following five effects of foe on an object:

A force can cause a body at rest to move.

A force can cause a moving body to change its timec

A force can cause a moving body to accelerate aerfaster.

A force can cause a moving body to slow down oetizate.

A force can also cause a body to change its siapecan see this
clearly in a balloon. Hold an inflated balloon beem your palms.
Now, apply a force on it by pressing your palmsetbgr (see

figure 10). What did you observe? You must haveeplel that

on pressing the balloon, its shape changed. Soy@amow see

that when force is applied on a body or an objbetshape of such
a body or object can be changed? Can you try tfits another

object?

arwnPE

Figure 1. The Shape of a Balloon Changes when Rsragplied
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In athletics, a sprint, (100 m dash) starts oraaiag block. The runner
in figure 11 will remain on the block unless foets on him. With the
force from the muscles of the lower limb and the,ane pushes on the
starting block. In a swift reaction, the block pestback on the sprinter
causing him to change direction from the block.réager force out of the
block will make the runner to accelerate down thek. Most sprints are
run outdoors or in open air stadium. This exposes gprinter air
resistance. This air resistance will deceleratslaw down the sprinter
unless he has greater force. As the sprinter egestd force on the block,
his shoes will expand thereby changing shape. Yiliuaiso notice this
change in the shape of the shoes when the foatheitground depending
on the size of the force.

Figure 11: A Sprinter in a Starting Position on 8tarting Block

Soccer is an exciting and most popular sport i plairt of the world. One
of its exciting features is the penalty kick. lipenalty kick, two players

are involved: the one kicking the ball and the d@aper who tries to stop
or change the direction of the kicked ball. Forffecs many aspects of
the penalty kick. For instance, the ball is at,rbat only moves when the
foot exerts force on it. As the ball move, the ®ofom the goal keeper’s
hand will cause it to change its direction. Thecéofrom the keeper’s
hand can also decelerate or slow down the moveaighe ball. The air

resistance (wind) can even decelerate the ballreatgr force from the
foot will accelerate the ball. When the foot kitke ball with great force,
the ball changes its shape at the point of contact.
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Figure 12: A Goal Keeper Stopping a Moving Ballnra Penalty Kick
with Force He Generated

Now you have seen the effect of force during angptiart and a penalty
kick, have your friend execute volleyball serviaedar your watch and
record the action with your video recorder. Watwh ¥ideo and describe
the effect of force on the ball.

3.1 Types of Force
Now you are going to consider the different typetoes and how they
are classified. Forces can be classified as intemaxternal. The human

body in general and a sports performer, in paig@xperience the effect
of both internal to and external to the body.
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3.2.1. Internal Forces

Internal forcesare forces that act within the body, an objectystesm
whose movement is under investigation. With intefaeces, the action
and reaction forces act on different parts of tbdybor object. Each of
these forces may affect the part of the body & act, but the two forces
do not affect the motion of the whole body becatlse forces act in
opposition, (McGinnis, 2013).

The muscle is the major source of internal forcéhenhuman body. The
human body is a system of structures—organs, bomesgles, tendons,
ligaments, cartilage, and other structures. Thotlgh structures exert
forces on one another, internal forces are genegsherated by the
muscles and transmitted by the other structuregnddns, bones,
ligaments and cartilage. For example, when mugti#®n tendons, they
pull on bones. At joints, bones push on cartilageich pushes on other
cartilage and bones. If pulling forces act on timelseof an internal
structure, the internal pulling forces are refen@as tensile forces, and
the structure is said to be under tension. If pugliorces act on the ends
of an internal structure, the internal pushing ésrare referred to as
compressive forces, and the structure is said tmder compression. Do
you remember these forces? They were discusseer wparts injury
mechanisms in KHE 256 — First Aid and Preventio®spbrts Injuries.

Internal forces hold things together when the stmgcis under tension or
compression. Sometimes the tensile or compressireeg$ acting on a
structure are greater than the internal forcestheture can withstand.
When this happens, the structure fails and bregtksctural failure in the
body occurs when muscles pull, tendons ruptur@niignts tear, and
bones break. If any of these takes place duringcesesor sports, what
injury occurs? It is called sports injury. When yand on the ground after
jumping upward, the bones of your legs are compesecause of the
vertical impact pushing upward on your body and itiertia of your
body’s momentum pushing you downward. The compoessif
excessive, could cause injury when they act oncsires, such as
ligaments, tendons, and bones.

Internal force can also be illustrated using a keso@ame. Snooker is
played on a board and balls. One of the balls igewih colour and is

called the cue ball. When the play hits the cug¢ bahe cue ball hits a

ball that hits another ball directly, it is intefdarce, because it is within
the same system, but if the cue ball or anothdrhial the wall of the

board before hitting any other ball, it is exterfate. Figure 13 shows a
snooker board with the balls.
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Figure 13: A Snooker Board showing the Cue Ball (@jh

3.2.2. External Forces

When you are asked to mention forces, the fottatswill come to your
mind are usually external forces. These are fotttaisact on the body or
object from outside. External forces act on a badgn object as a result
of its interaction with the environment surroundihgMcGinnis, (2013),
classified external forces as noncontact forcescontact forces.
Noncontact forces are forces that occur even if dbgcts are not
touching each other. The gravitational attractidntlee earth is a
noncontact force and it is the one that concermsirysports and exercise.
Other noncontact forces include magnetic forces @rdtrical forces.
The force of gravity acting on an object is defiresdthe weight of the
object.

Most of the forces you remember or think about ematact forces.
Contact forces occur when objects are in contatbuwehing each other.
The objects in contact can be solid or fluid. A@sistance and water
resistance are examples of fluid contact forces Most important
contact forces in sport and for your attention edmiween solid objects,
such as the athlete and some other objects. Rances, when an athlete

41



KHE 336 KINES OLOGY

hits the ground with the foot, the foot causes etioa downward and
backward, and then the ground reacts by pushindotbteupward. The
ground in this instance is producing a reactiorcdocalled ground
reaction force, (GRF). Reaction forces are thedsithat the ground or
other external surface exerts on the sports pedoasn a reaction to the
force that the performer exerts on the ground ofasa. This principle
will be explained in the Newton’s third law of mani also called the law
of action—reaction, (Bartlett, 2007). A ground re&at force is generated
any time you push against the ground because thendrpushes back.
When you push against the ground, it is action when the ground
pushes back, this is reaction. Ground reactiorefooan be created in any
direction—sideways, vertically, forward, or back@afHoffman, 2009).
Figure 14 illustrates a contact force with a bale ball is on the ground
(contact) and pushing down on it (action) and treugd is pushing up
on the ball (reaction).

Figure 14: A ball as an object in contact with ¢lneund showing contact
force

You have learnt that the most important contactderin sport occur
between solid objects, such as the athlete and stdmeobject. Consider
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the shot-putter — for a shot-putter to put the shetmust apply a force to
it, and the only way the athlete can apply a fdocéhe shot is to touch it,
(contact). You may have tried jumping, to jump aphe air; you must be
in contact with the ground and push down on it. fdeection force from
the ground pushes up on you and accelerates yaataghe air. To
accelerate yourself forward and upward as you &kenning step, you
must be in contact with the ground and push backvead downward
against it. You also experience contact force wivédking.

Contact forces are expressed in two componentomnsf — normal
contact force and friction, (you will consider fiam in Unit 2).

Normal contact or reaction force is the compondrtamtact force that
acts perpendicular to the surfaces of the objettgantact and the
component of force that acts parallel to the swdan contact. The word
normal refers to the fact that the line of actioh tbis force is

perpendicular to the surfaces in contact. Simply {he normal reaction
is the force at right angles to the surfaces intain Recall what you
learnt about the sprinter and the ground, illusttan figure 11. When the
runner hits the foot on the round, he pushes dawhbackward on the
ground, the normal contact force is the compondniorre that acts
upward on the runner and downward on the ground.

3.3 Features of Force

You have learnt that forces are vectors. They @ssbeth a magnitude
and a directional quality as other vectors. Theeadional quality is
indicated by the direction in which the force aatgl by the point on an
object at which the force acts, called point oflmapion. Alternatively,
the total directional quality of the force can beeg by its line of action.
So, force has four features that influence itsaften an object. These
four features are the unique properties or charattss of force. All these
characteristics must be identified and taken inbosceration when
describing force. This is because a change in attyem will change the
nature of the movement. For you exert a forcettdé Imagnitude on the
book in the case study, you will produce no movameyow, consider
the unique properties of force, they are as foltows

Magnitude of Force This is the size or amount of force that is being
applied. The magnitude of force is measured intdas/(N) in the metric
system or pounds (Ib) in the English system as uséthited States of
America. It shows how much force is applied. Thegmiude of force
refers to the weight of a body or an object. Weighéxpressed as mass
multiplied by the acceleration due to gravity. Syindally, weight (w) =
mass (m) x acceleration due to gravity (g), or
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W=mXxgorw=mg

When you hold, for instance, a ball in your handy yeel the pull of
gravity as the weight of the ball. This ball wiémain in your hand as
long as an equal and opposite force acting betweenhand and the ball
balances the downward force of gravity. When theddrom the hand,
which is muscular, is reduced or even removed, dhk will drop
downward off the hand to the ground. This downw@nmap of the ball is
as a result of the force of gravity. A muscle’sciror magnitude of
muscular force is determined by the size and thabaun of the fibres
contained in the muscle generating the force uodesideration.

Direction of Force: This is the sense of a force along its line dfoac
Recall that force is a push or pull, so, force ppleed by pushing or
pulling. These two directions (sense) produce chiie effects. It
describes the way the force is applied, which carfiopward, vertically
upward or perpendicular to surface. If a singledois applied to a body
or an object through its centre of gravity, the yood object will move in
the same direction as the force. Force of gravity been described as
pulling objects towards the earth. Therefore, tinection of the force of
gravity is vertically downward.

Point of Application: This is the point on an object where force is
applied. Where gravity is a concern the point osifon is always
through the center of gravity of an object. Whem yapply the force
slightly off the center of gravity, it will producan angular motion. For
example, if you hit a snooker ball off-centre, itl\apin. You observe this
also in soccer when players execute direct freleskioNVhen the player
applies the force slightly off the centre of thdl,aaspins and curves.

Line of Action of Force: This is the action line of force. It can be updar
or horizontal. For instance, 5N force acting onoaly downward on a

table will produce an entirely different effectiindhat of 5N force acting

on a table horizontally.

These features of force must be supplied for febadiption of force.
Sports performers must through training learn toggahow much force
to apply in any given situation. If you are perfang a free throw in
basketball, which is a closed skill, you are atduantage because these
properties will the same each time you perfornttinew. Hence, practice
is highly recommended. If you are coaching socdayqr to play free
kicks, which is an open skill, very well, you wilbserve that these
features of force will not be the same each tineeplayer executes the
kick. They will vary each time the kick is perforchand errors can be
made. The player may not connect with the ballemily, causing the ball
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to veer off to one side. You can correct this epyppointing out the basic
mechanical weaknesses in the free kick technique.

SELF-ASSESSMENT EXERCISE

1.

(a)
(b)
(c)
(d)

4.0

Which of the following is not a feature of feft

Direction of force
Power of force
Point of application
Line of action

CONCLUSION

As a Human Kinetics practitioner, coach or any p#perts practitioner,
you can only function better if you possess a sckmalvledge of the
nature of force. The understanding of the meanyyuges and features of
force are very critical in responding to trainirsgues related to human

movement.

5.0 TUTOR-MARKED ASSIGNMENT

1. The following are the effects of force on afescbexcept---
(@) Aforce can cause a moving body to changaiiection,
(b) A force can cause a moving body to slow down,

(c) A force can cause a moving body to move faster

(d) A force can cause a body at rest to sleep.

2. The force at right angles to the surfaces mtaxt is called--------
(@)  Surface force

(b)  Moving force

(c)  Normal reaction

(d)  Normal action
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6.0 SUMMARY

In this unit, you have learned the ways to descfdoee. This unit has
also exposed you to the classifications and featoféorce. It also made
clear the various things to observe when you wartentify the effect of
force on a body or an object. The object or body mecelerate, slow
down, change direction, move or stop moving
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Your understanding of the meaning, types and apjodic of frictions in
sports activities will help you to become interestethe cause of friction.
This unit is designed to teach you the meaning,tgoels of friction as an
important part of your effort to understand kinésgy.

2.0 INTENDED LEARNING OUTCOME (ILO)
By the end of this unit, you will be able to:

discuss the meaning of friction
enumerate the types of friction
describe the features of friction
identify the major effect of friction on human maonent.

3.1 Meaning of Friction

Remember, you have been made to learn that noeadtion is the force
at right angles to the surfaces in contact. In slaate contact, friction is
the force acting in parallel to the surfaces. koicis the force resisting
the sliding of the surfaces past each other. famgential to the contact
surface. Take your mind back to the sprinter, whempushes down and
backward on the ground during a running step, ticédnal force is the
component of force that acts forward on him andkbacd on the ground.
The frictional force is the component of the cohtacce responsible for
changes in the runner’s horizontal motion. Frictiloiorces are primarily
responsible for human locomotion, so it is veryeessal that you
understand friction, (McGinnis, 2013).

Friction is also called traction. Traction is tleenh used when the force is
generated by interlocking of the contacting objedsch as spikes
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penetrating a Tartan track used for track eventsatimetics. This
interaction between objects is known as form logkim friction, the
force is generated by force locking, in which nofate penetration
occurs. Without friction or traction, movement ipost would be very
difficult, (Bartlett, 2007). Figure 15 shows youvot of the sprinter
pushing downward and backward on the ground. Ticgdnal force is
parallel to the two surfaces, that is, the shoe t#med ground which
produced a form locking. Without friction, the foebuld slide to the side,
forward or any direction. When that happens spojtsy might occur.

Figure 15: A Sprinter's Foot Exerting Force Downdvand Backward on
the Ground

3.2  Types of Friction

Friction is described in two forms — dry and fldiiattion. Dry friction is
the friction that acts between dry or non-lubridagurfaces of solid
objects or rigid bodies in contact and acts pdradléhe contact surfaces.
Friction arises as a result of interactions betwd#enmolecules of the
surfaces in contact. There are two types of drgtibth — static and
dynamic.

(1) Static (non-moving) friction which is the fiion that occurs
when dry friction acts between two surfaces tlmatreot moving
relative to each other. Static friction is alstereed to as limiting
friction when we describe the maximum amount of frictiort tha
develops just before two surfaces begin to slide.
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(2) Dynamic friction is the second type of drycfron. It occurs
when dry friction acts between two surfaces that @moving
relative to each other. Other terms for dynaniition are sliding
friction and kinetic friction.

Note that when the two surfaces are dry, the fofdeiction is equal to

the product of the coefficient of friction and thermal reaction. The
coefficient of friction is the ratio of friction foe over normal contact
force. The coefficient of friction depends on thature including the
texture of the two surfaces in contact, and is bdistaed through

experiment. There are coefficients of static (namwimg) friction and

dynamic or kinetic (sliding) friction. The coeffemts of dynamic friction

are typically 25% smaller than the maximum staiiction.

In human movement, typical coefficients of frictioary widely. Athletic
shoes have coefficients of static friction thatgarfirom 0.4 to over 1.0
depending on the shoe and sport surface. In teforisexample, the
coefficients of friction range from 0.4 to over 2vWith shoes responding
differently to various courts, (Knudson, 2007). fidhare artificial turf,
clay court and cement base courts. It has beenrstiwat playing on clay
courts which are lower-friction courts had a lowisk of injury. While
many teams that play on artificial turf use flabsh rather than spikes to
lower friction thereby decreasing the risk of seviajury.

Fluid friction is that which develops between tvayérs of fluid and
occurs when dry surfaces are lubricated. The behbawf fluid friction is
complicated; and because fluid friction occurs l@sguently in sport,
you will not consider it in detail at this level.

3.2 Application of Friction to Human Movement

Friction is an important force in every sport angrtan movement. Every
motion that makes you move from point “A” to “B” ¢gcomotion)
requires frictional force; hence, the shoes playesar are designed to
provide proper frictional forces between their feeid the supporting
surface. Consider some sports examples that shewfriiciional forces
are manipulated (that is: increased or decreased):

1. In most athletic events, shoes are worn. Thlses are to provide
large frictional forces, so the materials usedliersoles must have
large coefficients of friction.

2. In some activities, sliding is desirable. Ex#&spf such activities
include dancing and bowling. The soles of the shused for these
activities have smaller coefficients of friction.
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3. In snow skiing, small frictional forces aresded, so to get it, the
skiers wax the bottoms of their skis to decreasectiefficient of
friction.

4. Inracket sports and other sports involvinglements, large frictional
forces are desirable so that the players don’thoée of the racket
or implement. The grips are made of material siteather or
rubber, which have large coefficients of frictiofhe grips can
even be manipulated to increase their coefficiemtiction by
wrapping athletic tape on them, spraying them widtky
substances, or using chalk on our hands. You mag lsaen
weightlifters apply chalk powder on their palmsdyefholding the
bar. The powder is applied to increase the coefiitsi of friction.

In everyday activities, the friction between yoootwear and floors is
important in preventing slips and falls. So, alwayske sure that your
footwear is always appropriate and proper for fberfor ground it is
contacting.

Place one of your textbooks on a flat tabletop hFaideways against the
book and try to feel how much force you can exefblke the book begins
to move. Did you notice that a force is resisting force that you exert
on the book and prevents the book from sliding? Vitbrae is that? The

resisting force is static or non-moving frictionhish is exerted on the
book by the table. If the book does not move ateslthen know that the
static friction force acting on the book is the sasive as the force you
exert on the book, but in the opposite directioddAwo more books on
the one on the table, push again and see if ydumwaive them with the

same amount of force or not.

SELF-ASSESSMENT EXERCISE

1. The force acting in parallel to the surfacesantact is called----
(a) Contact force

(b) Power force

(c) Normal force

(d) None of the above.

4.0 CONCLUSION
As a Human Kinetics practitioner, coach or any p#perts practitioner,

you can only function better if you possess a sckmulvledge of the
nature of force. The understanding of the meanypgs and features of
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force are very critical in responding to trainirsgues related to human
movement.

5.0 SUMMARY

In this unit, you have learned the ways to descfdoee. This unit has
exposed you to the classification and featureoufef. It also made the
various things to observe when you want to iderhify effect of force on
a body or an object. The object or body may acatderslow down,

change direction, move or stop moving.

6.0 TUTOR-MARKED ASSIGNMENT

1. Shoes that have smaller coefficients of frictawa suited for -----

(a) Sprinting
(b) Boxing

(c) Dancing.
(d) Jumping.

2. The friction that occurs when two moving sues@re in contact
is called---

(a) Elastic friction

(b) Plain friction,

(c) Static friction

(d) None of the above
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1.0 INTRODUCTION

Your body has the skeletal and muscular systemshmork together to
move your whole body or its parts. Some of yourybpdrts can be
thought of as simple machines or levers. So, thamambody moves
through a system of levers. Levers cannot be clthrigg they can be
utilised more efficiently. In the previous unit, ydearnt that the body
exerts force to move the body. When muscles cantiaey pull on the
bones to bring about movements. The muscles aldheotbring about
the movement of your body parts, the bones arellysunvolved in
producing movement. The bones are known as anaabmeners. This
unit will teach you the lever and its applicatiorhuman movement. You
will learn the meaning of lever and its classifioas. You will also
identify the human body and mechanical examplebethree classes of
lever.

2.0 INTENDED LEARNING OUTCOME (ILO)

By theend of this unit, you will be able to:

o describe a lever system
) illustrate the three classes of a lever system
o identify one human example for each of the thress#s of lever
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o explain the condition for gaining mechanical adeget
3.0 MAIN CONTENT
3.1 Lever System

When force is generated, such force produces matioe form of
rotation about an axis. If the rotation is abotixad point, it introduces
the concept of lever. What then is a lever? A leserrigid plank, bar or
rod that rotates about a fixed point or axis cattesfulcrum or pivot. A
lever is made up of the following components, (egperes 16 and 17):

Effort L oad

Fulcrum
Figure 26: A Simple Lever showing effort, fulcrumdaload.

1 Resistance Force: This is the output force (eddled the load). It
is the force applied by the lever to move the load.

2 Applied Force: This an input force (also calted effort) applied
to the lever.

3 Bar-like Structure: This is the rigid bar, whjdh your body is
represented by your bones. Remember your bones bhese
described as anatomical levers. Your Joints areattes and
Muscles contract to apply force. Note that for yaun, leg or any
body part to move, the appropriate muscles ands$onest work
together as a series of levers, (Tabassun and N@&@ikb).

4. A Fulcrum: This is the point at which the levetates. It is the axis
is a point of rotation about which lever moves. é&ewrotate about
an axis when force is applied to it. This forcealso called the
effort, (E) and it is being applied to cause thevament of the
lever against a resistance or load.

5 Moment or Lever Arms: There are two moment oretearms
designated as the effort arm and the resistanceTdreneffort arm
is the perpendicular distance from the line of@acwf the effort
force to the fulcrum. The resistance arm is thep@edicular
distance from the line of action of the resistanoee to the
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fulcrum. The effort and resistance forces actdistance from the
fulcrum; hence, they create torques about theduicr

Parts of a Lever System

A.Lever C.Resistance Distance E.EffortArm G. Effort Distance

B. Fulerum D, éemstance Force F. Effort Force H. Resistance Arm
atput) ut)

-E

Entire board

Figure 17: lllustration of the various componerita tever

3.1.1 Functions of Lever

“Give me a lever long enough, and a prop strongighpand | can
single-handedly move the world”.

This statement is credited to Archimedes by Johnd®91; 31) when he,
that is Archimedes, talked about lever action, tesy and forces.

The statement shows the lever functions it perfarmaovement of the
body or an object. You use lever in your everydiey ho matter where
you are or what you do. How do you open your titigpiid milk? Very

likely, you pick may be a knife, place the poingdl on the top of the tin
and then punch it. You may have used the bottle@p® open your drink
instead of using your hand. You may have also assztew driver to pry
open a tin of your favourite beverage. These opseae simple external
levers used in domestic activities. In the workshoparound your house,
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it is very likely that you have seen workers use ¢howbars, pliers or
wheelbarrows to make their work easier. These lseelavers. Each of
them has applied force (effort), point of rotatidulcrum) and a load or
resistance to overcome which is usually greaten tha force applied.
Lever has two basic functions —

(1) To overcome a resistance larger than the eghgbrce or effort,
and

(2) To increase the distance a resistance candsednby applying
an effort or force greater than the resistanckad, (Atare and
Mong, 2005). The second function is simply sayihgt lever
provides strength or improves the range of motion.

You have learnt that levers are normally used t&ermghysical work
easier. It makes it easier for you to move somgthimat is heavy, or to
move something quickly. When you exercise or engag@hysical
activities most of your movements will involve thse of levers. This is
very evident when you run, lift weights, kick oralv a ball. A lever
system within the body (called internal lever) wbuke a lever (bone) to
move an object. This is the case when you run wieuve body is the
object being moved, but when you kick a ball, thgeot being moved is
the ball.

3.2 Principles of Lever

The principle of lever states that, a lever willdmee or turn uniformly
about the point of support when the product offtinee or effort and (%)
force arm equals (=) the product of the resistammdead and (x) load or
resistance arm, (F x FA = R x RA). This princigeapplied in the two
basic functions of lever as explained in the follogvtwo purposes of
lever.

1. Whenever the moment arm of an applied force istgrehan the
moment arm of the resistance, the magnitude oapipdied force
(effort) needed to move a given resistance is ks the
magnitude of the resistance or load.

2. When the resistance arm is longer than the foroe the resistance
or load may be move through a relatively largetadise, (Hall,
1995).

The principle of lever will help you to calculateetmagnitude or size of
force needed to balance a known load or resistaynceeans of a known
lever. It will also help you to calculate the poattwhich to place the
fulcrum in order to balance a known resistance withiven force or
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effort, (Hamilton and Luttgens, 2002). So, when y@ave any three of
the four values in the principle, you can calculdte unknown value
using the equation of the principle —

FxFA=R xRA

This equation is also called the lever equationfuither shows the
importance of the length of lever arm determinimg magnitude of force
required to balance a given load or resistancgoufincrease the length
of force arm (FA) without adjusting R x RA, you \ske that the size of
force needed to balance the lever must decreastnether hand, if you
increase the resistance or load arm (RA) the magmiof applied force
must increase. When force arm is longer than thistesnce arm, the lever
will favour force. Such a lever will require lessde to move a resistance,
(mechanical advantage). Such a lever will not fawspeed or range of
movement (distance). A lever will gain speed ogeaf movement when
you increase the resistance arm to be longer tleafotce arm. In such a
lever mechanical advantage is lost as speed atahdes are favoured.
With this lever, you can move a light weight objidter and to a greater
distance.

3.2.1.Mechanical Advantage

Lever is a machine that makes it easy for you tavdik by reducing the
magnitude of force you have to apply to do the wétew will you feel
if you acquire a machine that does not do whatwant? No doubt, you
will not be happy. This is because the machinetsefficient or good or
Is not making it easier for you to do your workofrwhat you have learnt
about lever, you can actually determine if a maehis efficient or
inefficient, in other words, good or poor. There awo ways you can do
that: (1) Measure the efficiency of the machingerms of its mechanical
advantage, and (2) Show the output of the machingation to the input.

In a lever, the force applied is the input while tutput is the load or
resistance, (See figure 15). So, the efficiency ohachine is the ratio
between the force applied to the lever and thestaste the lever is to
overcome. This ratio is the mechanical advantagehdnical advantage
(MA) is a quantitative expression of the mechangiébctiveness of a
lever to move a load or resistance, (Hamilton anotdens, 2002; Hall,
1995; Hall, 2004).

The mechanical advantage of levers may be detednuseng the
following equations:
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Mechanical advantage = ResistancgdiF Force (In)

Or
Mechanical advantage = Length of force arm/ Lemjtfesistance arm
Example:

You pried open a small tin of paint by applyingaack of 50 N to the
handle of your screwdriver and the screwdriver oasre a resistance of
250 N. What is the mechanical advantage of thenshreer?

Solution:
You know Futas 250 N; | as 50 N; But MA =? (Unknown)

MA = Resistance (fuy) / Force (In)

= 250/50

=5N.
You can confirm if this answer is correct by simpiyltiplying it by Fn
(50 N). The result will be theok (250 N).

Practice:
You opened a bottle of your favourite drink by appd 45 N to the bottle

opener which in turn overcame a load of 355 N. Wéidlhe mechanical
advantage of the bottle opener? Remember to coyfoum result.

3.3  Classification of Lever
There are three types of levers usually called €iisss, second class and
third class levers. The difference between theethoksses of lever

depends on where each of the components (forcaufal and load) is
located in the system.
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3.3.1. First Class Lever

In the first class of lever the fulcrum (axis ovqt) is located between the
applied force or input and the load or resistarraautput, (See figure 18).
The applied force and the resistance are situdtdteaopposite ends of
the fulcrum. Mechanical examples of a first cleseer are a crowbar,
pliers, seesaw and scissors.

Fifort Losd

A

Filerumy
Figure 18: Arrangement of First Class Lever.

In a first class lever, the applied force and tfieremay be at equal
distance from the fulcrum Or axis, or one may békr away from the
other. A first class lever will produce balancedtioo when the fulcrum
(axis or pivot) is at the middle of the appliedder(effort) and resistance
(load). This is the case with the seesaw showmguréd 19.

qlciries

Figure 39: A Balanced First Class Lever showingARes (A) or
Fulcrum at the Middle of Applied Force (F) and Eff(E) in a Seesaw.

A first class lever will produce speed and rangenofion when fulcrum
or axis is close to force, as in the case withsees This is illustrated in
figure 20.
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Range of
motion

Figure 20: SCISOI’S showing the axis closer toAiyalied Force than
the Effort.

The resistance or load may also be closer to tleea{ulcrum than the
effort. This arrangement will produce force, (sigeife 21). Such a lever
favours mechanical advantage.

Force

(T i —— )
Figure 21: A First Class Lever showing the Axis €&loto the Resistance
than the Applied Force.

The human body has very scanty number of the exeswblthe first class
lever. It is only in the extension of the elbow dhd in the nodding of the
head that you can see arrangements of structuties bbody similar to the
arrangement of the components of the first clagsrldeRemember that in
the first class lever, the fulcrum or axis is plhbetween the applied force
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and the resistance. Now, consider the examplesioneot — the elbow
extension and the nodding of the head. The elbdension involves the
triceps (that applies the force), elbow (the fuhorwr axis) and the
forearm and the hand as the load, (See figurel2@)triceps applies force
to the olecranon process of ulna behind the axmsllmdw joint. As the

applied force exceeds the amount of forearm rewistathe elbow

extends.

Fulcrum

Load

Figure 22: The Structures that form the elbow shgwhe Effort
(Triceps), Fulcrum (Elbow) and Load (Hand).

Nodding of the head is another example of a fietclever system in the
body. This movement is important in sport where yatch the flight of
an object like a ball in the air. In this instanttee load will be the weight
of the head. Nodding means tipping of the head dodwand backward.
The applied force is generated by the extensothetead, while the
resistance or load to the movement is from the Weafjthe head and the
tension of the antagonistic muscles, (see figude B3 joint formed by
the atlas and the occipital, called the atlantagtad joint, is the fulcrum
or axis in nodding, (Hamilton and Luttgens, 2002jIHL995). Figure 23
illustrates nodding as a first class lever.
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Figure 23: lllustration of Nodding as a First Clasyer, (F is Applied
Force, A - Axis or Fulcrum, and R- Resistance or Lad).

3.3.2. Second Class Lever

In the second class of lever, the resistance, weiglhoad is lying at a
point between the axis or fulcrum and the appliedd or effort, (see

figure 24).

L oad Eff et

Fulcrum
Figure 24: Arrangement of the Components of a Sg¢€ilass Lever
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In this class of lever, the effort arm is alwaysder than the resistance
arm making it have the advantage of magnifyingathect of the applied
force. This arrangement makes it to gain mecharadahntage rather
than range of motion. So, this lever favours theafssmall magnitude of
force to move a resistance or load. Examples afreat or mechanical
second class levers are wheelbarrow (figure 235racker (figure 26)
and loosening a lug nut or lug nut wrench (figurg. 2

B
Figure 25: A Wheelbarrow illustrating second cleser.

In figure 25, the resistance or load of the whertha is at the middle of
the fulcrum or axis (A) and applied force (F). Tarsangement
produces a balanced lever.

Figure 26: A Nutcracker.

The nutcracker in figure 26 has the resistanceofRpad closer to the
fulcrum or axis (A) than the applied force or eff(). This arrangement
favours force rather than range of motion.
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Figure 247: Loosening Lug Nut

In loosening the lug nut, the resistance (R) iy \@ose to the axis (A)
and very far away from the applied force (F), mgkine arrangement to
favour range of motion.

In the body, there is a limited number of examméshe second class
lever. The one with possibly the greatest applbeafior sport, which
should be of great concern to you, is the secaasbsdever system formed
between the ball of your foot, gastrocnemius ane libad of the
bodyweight as you point your toes, or go onto aest In this instance,
the foot is the lever bar. Figure 27 illustratesnlam body example of
second class lever.
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Figure 28: lllustration of the Human Body Examplie Second Class
Lever.

When the foot in figure 28 performs plantar flexmmstands on the toes,
the movement will raise the body up on the toesre/tige ball of the foot
serves as the axis (A) as ankle plantar flexordyafgoce (F) to the
calcaneus of the foot to lift the resistance (R}h@ body at the tibial
articulation with the foot or ankle.

3.3.3. Third Class Lever

The third class of lever has the effort or appliete situated between
the fulcrum or axis and the resistance or load figgire 29). The applied
force and the resistance are placed on the samefsilde axis or fulcrum.
The applied force is closer to the axis or fulcruhgereby producing a
shorter force arm (AM) which favours speed and eaofymotion. So,
because the resistance arm (RA) is longer thaAMhat will take greater
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effort to overcome a given resistance, (Hamiltod hattgens, 2002). It
is the most common class of lever in the body,externally there are
fewer examples. The canoe paddle (Figure 30) andhbvel (figure 31)
are good examples of the third class lever.

?

Eff et L oad

Fulcrum

Figure 29: Arrangement of the Third Class Lever.

e

aPpinety.s

Figure 30: lllustration of Third Class Lever witta@e Paddling.

In figure 30, the lower hand is the source of ttiereor applied force (F)

while the upper hand is not applying force but esras the axis or
fulcrum. If you have tried paddling canoe, you widke that the
arrangement of the components of this lever regurgreat deal of force
to move even a small resistance.
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Speed and range of motion

Figure 31: Shovelling.

Have you used shovel in your home or somewher® élgedoubt, you
have used it, or perhaps you have seen otherst.uSkavelling is the
application of lifting force to a shovel handle vibwer hand while upper
hand on shovel handle serves as axis of rotatidmen/you use the shovel,
the hand applying the force (F) is closer to thestance (R) the axis (A)
(figure 31). This arrangement favours speed andaai motion rather
than force or mechanical advantage.

In the human body, there are many examples of ame&b third class

levers. Most musculo-skeletal lever systems ofltbdy are third class
levers. The muscles provide the applied forceptiree where the muscle
is attached forms the fulcrum or axis, while thgrsent of the body move
by the contracted muscle is the load or resistafite forearm is a very
good example of the third class lever when the wlimflexed by the

contraction of the biceps. Figure 32 shows thengeenent of the third

class lever in the flexion of the elbow.
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b

_ ‘ Effont

Fulcrum

Effort:
Biceps contract and pull
forearm upwards

Fulcrum:
Elbow joint flexes
as biceps contract

Load:
Forearm and hand are
lifted

Figure 32: lllustration of the Third Class Levertime Body using the
Forearm

SELF-ASSESSMENT EXERCISE

1. Which one of the following describes a secdad<slever
system?

(@) The load is in the middle of the lever

(b)  The fulcrum is in the middle of the lever

(c) Theload is at the right-hand end of the lever

(d) The load and the fulcrum are at the same poinherever

2. Which one of the following describes a firsisd lever system?
(@)  The fulcrum is in the middle of the lever gymat
(b)  The load is at the right-hand end of the lever

(c) The load and the fulcrum are at the same pwirthe lever
(d) The load is in the middle of the lever
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4.0 CONCLUSION

The bones in your body form a system of leverselgwaid you carry out
activities that will be very difficult for you ifot impossible. You are able
to cut your nail with ease when you use nail cutrause the nail cutter
Is a good external or mechanical lever. You are alde to an object with
ease the arm is a good example of anatomical |&erknowledge lever
you have acquired in this unit will help you knowuations where
mechanical or external levers will make task penfmnce more
economical for you.

5.0 SUMMARY

This unit has discussed the three classes of lawer,they are arranged
and their mechanical and anatomical examples. Y¥we lalso learnt the
functions of the lever system. Your knowledge & gninciples of lever
and mechanical advantage acquired in this unit ngportant in
performance of physical activities.

6.0 TUTOR-MARKED ASSIGNMENT
1. The following are the components of a lever pkce-

(@) Leverarm
(b) Fulcrum

(c) Effect

(d) Load

2. Which one of these formulas calculates the rameiclal advantage
of a lever?

(@) Length of force arm x length of resistance arm
(b)  Length of force arm + length of resistance arm
(©) Length of force arm + length of resistance arm
(d)  Length of resistance arm — length of force arm

3. What is the mechanical advantage of a lewadrapplied a force
of 30 N to overcome a load of 150 N?

(@5

(b) 50

(¢)5.5

(d) 15

68



KHE 336 MODULE 2

7.0 REFERENCES/FURTHER READING

Atare, F. U. & Mong, E. U. (2005Kinesiology. Warri: Consultancy Unit,
Collage of Education.

Hall, S. J. (1995)Basic Biomechanics, (2" ed.). United State of America:
Brown and Benchmark.

Hall, S. J. 1. (2004 Basic Biomechanics (4th ed.). New York: McGraw-
Hill Education.

Hamilton, N. & Luttgens, K. (2002)Kinesiology: Scientific Basis of
Human Motion, (10" ed.). Boston: McGraww Hill.

Johnson, A. T. (1991)Biomechanics and Exercise Physiology. New
York: John Wiley & Sons.

Tabassum, F. & Mondal, M. (2016). Physical Educatidcientific
Aspects of Leverlnternational Journal of Sientific Research: 5

(5).

69



KHE 336 KINES OLOGY

UNIT 4 NATURE OF MOTION IN SPORTS ACTIVITY

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcome (ILO)
3.0 Main Content
3.1 Nature of Motion
3.2  Types of Motion
3.3.1. Linear Motion
3.2.2. Angular Motion
3.3. Distance and Displacement
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In units 1 and 2 of this module, you learnt theerfarces play in human
movement and how the lever systems help make maveshebjects or

body segments easier. If you are to understandnihnements of the
human body and the object put into motion by thdybat's important

you learn about motion. This unit will discuss tteure of motions that
force bring about. It will also expose you to tlesis types of motion. It
will further relate distance to displacement.

2.0 INTENDED LEARNING OUTCOME (ILO)

By the end of this unit, you will be able to:

o discuss the two types of motion
) differentiate between distance and displacement
o explain the sequence of actions that cause motion.

3.0 MAIN CONTENT

3.1 Nature of Motion

Your body benefits from the movement or motion ypewform. What is
motion? Motion is the process or act of changirar@lor position with
respect to some reference objects, (Hamilton artthéns, 2002). The
implication of motion is a change in place or posit Like force, motion
Is a vector quantity which involves direction. Badytion is produced or
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started by some action of muscular system. Whesetheuscles contract,
they generate the cause of motion called force.

What is the cause of motion? It is very likely tlyati have seen number
of things moving around you. For instance, bicyatorbike, car, bus
moving on a road, train moving on rails, aeroplflgang in the sky,
blades of an electric fan and a child on a swingeri of these actions
results in change of position or place and is cdseforce. So force is
the cause of motion. You can then rightly say thation cannot occur
without force. A force can only move an object wheis sufficiently
greater than the resistance of the object. Thathg you can push a
building all through the day without pushing it doar moving it. Do you
know why it will take a bulldozer just seconds ¢ ttime to push down
the same building? This is because the magnitutteediorce applied by
the bulldozer is greater than the magnitude ofrésestance. Therefore,
the magnitude of the applied force relative to thagnitude of the
resistance is the all important factor in every iomt

3.1. Types of Motion

When a body does not change its position or plattetime, you can say
that the body is at rest, while if a body changegosition or place with
time, it is said to be in motion. In what waysalgects move? Balls for
example, move through the air in an arc formatgjumper also moves
through the air in a similar fashion. Such movenisrtalled parabola.
You may have seen humans or objects move in diffasays. Objects
move in straight lines, curved path, roll, bounseing back and forth
among many other possible ways. Most human motwaseen in two
major kinds. These are linear and angular motidfteen these two kinds
of motion are combined, they form a complex motaailed general
motion.

3.2.1 Linear Motion

Linear motion is a motion of a system (an objeca @ody) in a uniform
motion with all the components of the system movingthe same
direction and speed. The system is forced to moweline. This type of
movement is also called translatory motion. Thibesause the body or
object is forced to move or translate from one ptwranother as a unit or
a whole, (see figure 33).
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Direction of
——% motion

translational motion

Figure 33: A Ball moving from one point to anoth@ranslation).

The ball in figure 33 is moving in a straight lifdhe same ball could have
also moved in a curved path. When a body or amcbbpjoves as a whole
in the same direction, it is a pure linear motibepending on the nature
of the path (straight or curved), linear motiomrasegorised as rectilinear
or curvilinear motion, (see framework in figure 34)

Motionina

Rectilinear e
straight line

Translatory

Motion ' Mation in a

Curvilinear
curved path

Figure 54: A Framework of Linear or Translatory Mot

Rectilinear motion is the motion where the wholgobor body moves
with its components in a straight line, in the satmection and speed. A
bowling ball moving in a straight line as showrfigure 35 is an
example of rectilinear motion.
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Figure 35: A Bowling Ball in a Rectilinear Motion

Other examples are a vehicle moving in a straigatly a cyclist moving
in a straight path while maintaining a motionlesstpre as the bicycle
moves, a train moving on a straight rail, an aghleinning a sprint race
(100 m dash) and march-pass of soldiers in a siréilge parade among
others, (Hall, 1995). Figure 36 illustrates sometlodse examples of
rectilinear motion.

Exvampfes on ftransfaifonal moilion

kiikk &

A person's moton

0 Bl ' s sl e

A caarts meEiliom Previmn's tepalican =

i -
Figure 36: Rectilinear Motions
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Curvilinear motion is the translatory motion penfd when a body or
object moves as a whole or unit in a curved patimer (see figure 37).
This is the path maintained by a ball or any otfigect (shot put, discus
or javelin) in flight, (Hamilton and Luttgens, 2002n athlete running in
a curved pathway is also performing a curvilineation. So, when you
run a 200m race and go through the curve as shoviigure 38, you
perform a curvilinear motion. Further, when youfpen a high jump or
long jump, (remember the standing long jump), ydso aperform
curvilinear motion.

1 ¥ — axix
.'.f
:{ " C=
'Ilr -
U"--,_.-r"

Figure 37: A Ball in a Curvilinear Motion.

i

2. CURVILINEAR MOTION

It is the motion of a body na curved lime

Expmple:- Running race in curved tmack

ik 9%
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Figure 38: Athletes Performing Curvilinear Motion

Some other examples of curvilinear motion includgetrajectory of a
motor cyclist in the air, (figure 39), the trajest@f a passed ball,
(figure 40)
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There is a special kind of curvilinear motion tisatalled circular motion.
This motion takes place when an object or body segmoves along the
circumference of a circle which is a curved pattcofhstant radius (r).
The object is constantly moving in a circular patid the speed of the
object should be constant. Few examples of circufation are-
movement of the earth on its axis, a bicycle oarancoving on a circular
track, and the motion of the moon around the earth.

The hammer throw is a classic example of circulatiom, (see figure
41). Hammer is one of the throw events in athléatd events. In the
hammer throw, an object is tied to the end of emgtand swings in a
circle around the head. When the hammer is relea$eda swing, it flies
of in a straight line. The hammer, that is, theeabjin this example,
follows a circular pathway until when released.réfease, its flight is
along a curvilinear line which ends when the objacts.
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Hammer throw

m = mass of ball Fass e el s
r = radius of circle :
V = speed of ball

Path traveled by ball

Figure 41: The Swing of a Hammer lllustrating ClesuMotion.

Can you think at least two more other example whkfit this motions?

Have you observed the motion of time hands of ak;lmotion of child

sitting on a merry go-round in a nearby park, otioroof the blades of
an electric fan in your house of office? In suam@tion, you will notice

that the object follows a circular pathway duringtion. So, you have
more examples of the circular motion.

Try these activities in your environment. (1) Foeckall to roll on a
horizontal table surface, (2) Pick up a stone ahehse it so that it falls
from your hand. In all these activities, what dalynotice in the
position of the objects?

3.2.2.Angular Motion

Angular motion is rotation around a central imagynae called axis of

rotation. In his motion, a point within the systemmotion is secured,

fixed or restricted so that the system rotates radainis point (axis of

rotation) when the system receives a turning fofoe. turning force that
causes this rotation is called torque. This motstypical of the lever

system. The axis of rotation is situated in thatjfor the segments of the
body. The joint in the body is the point where segta of the body are
connected. Angular motion also called rotator protccurs when any
object acting as a radius moves about a fixed pdims movement covers
a distance and the distance travelled may be a smtabr a complete

circle, which is presented as an angle of a degree.
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Most of the movements of your body are performeddbgy segments
that are fixed or restricted. So, most of your Bedyovements are
angular movements. For instance, when you move lyead to indicate
“No”, move your leg to kick a ball or move your lthand forearm to turn
your doorknob, you are performing an angular motidfou are not to
confuse these motions with circular motion. Rememihat circular
motion describes the motion of any point on theusdAngular motion
on the other hand is the motion of the entire mdiiHamilton and
Luttgens, 2002). A gymnast who is circling arourizha, which is the axis
of motion in this movement, is performing an anguiaotion. Other
examples of angular motion are spinning, swingiwgsting and rotating.
Figure 42 illustrates some examples of angular enotRemember,
angular motions are most observable in sports @rcese during
movements of the legs and hands as segments bbtlye

ANGULAR MOTION

-—

* an athlete or an ObIEtt SplﬂS swlngs twists or rotates around an axis of b

rotation
~
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Figure 42: lllustration of some Angular Motions Bports. Source:
www.slideplayer.com
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3.3. Distance and Displacement

In the kinematic description of motion, distancel ahsplacement are
very important concepts. Kinematics is a branctbiofmechanics that
studies the appearance or form of motion. It isstiuely of the geometry
form or structure of motion with reference to tinlestudies the beauty
and gracefulness of motion. It does not concesilfitsith the study of

force which the cause of motion. This later poirgtidguishes it from

kinetics which is the study of motion and the farteat bring about such
motion, (Hall, 1995).

For an object in motion, there are two very impatrtaoints to bear in
mind when considering the distance and displacewiethite object. One
of these points is the point of start (beginningha motion) or origin of
the object’s motion and the other point is the pwihere it reaches after
certain interval of time or point where the motimshed or stopped,
called destination. Points of start and destinadi@connected by a path
taken by the object during its motion. The lengtthe path travelled by
object is called distance. If you travel from ydwuse to the school,
distance tells you how far you had travelled. Theey be a number of
paths between your house (the point of start) &edsthool (point of
destination). So, you may cover different distanicetsveen your house
and school.

In the metric system, the unit of distance is métn) or kilometre (km).

A kilometre is 1000 m. Distance is a scalar qugniitemphasises just
the length of the path travelled. So, in that ywyr from your house to
school, you may have moved from your house (pointoAthe junction

(point B), then to your school (point C). This patlay be a straight or
zigzag line. Assume that the length from point Aptont B is 7 m and

from point B to point C is 500 m, what is the dista you had travelled?
To get the distance from point A to point C, add # 500 m. The product
is 507 m. So, the distance you travelled from yoause to school is 507
m. Similarly, a soccer player who runs up and ddiaa field from a

particular point in the field has covered a medslerdistance.

Displacement is noticed in sports when an objets displaced while it

changes its position. The change in position of obgect is called

displacement. Basically, it is the shortest dis¢éametween initial and final
position of the object. Itis the path followedthg object between starting
or initial and final positions or destination whichay or may not be

straight line. Hence, the length of the path damsatways represent the
displacement. Displacement is represented as iglttitane between the
start of a motion and its destination.
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The units of displacement are the units of lengtmalistance. The units
of length in the metric system are meter (m), kidden (km), centimeter
(cm) which is 1/100 m and millimeter (mm) which 1000 m.
Displacement is a vector quantity, implying thah&s both magnitude
and direction. Hence displacement is the length stfaight line between
the start and finish of a journey. In your jourrieythe school, a straight
line from point A to point C will be the displacente A soccer player
who runs up and down the field may have zero (@sris displacement
but 200 m as distance. This is possible if he s&@mtd ends the run at the
same spot. This is because displacement is théesndistance between
the start or origin of a journey and the destimatids long as there is
change in position, distance cannot be zero (0).

Now, consider some of the facts you have learnutllistance and
displacement. Do remember that:

(1) Displacement may be smaller or equal to tstadce.

(2) Displacement is equal to distance, only if bloely moves along a
straight line path and does not change its dwacti

(3) If a body does not move along a straight pigtidisplacement is
less than the distance.

(4) Displacement can be zero but distance cannoéhme

(5) Displacement is the minimum distance betwdsn gstart of a
journey and destination.

(6) Distance is the length of the path travellgdh® body or object.

(7) Distance is path dependent while displacemisntposition
dependent.

SELF-ASSESSMENT EXERCISE
1. Motion is performed when -----------------

(a) There is change in position
(b) There is change in direction
(c) All of the above

(d) None of the above.

4.0 CONCLUSION

You can do little or nothing without movement. Ywalk from your bed
to your door, your car moves from your house todtieool; you climb
the stairs to get to an appointment in a multirysbuilding. Each of these
is a change in position or place, which is motigsyou move, you form
a straight line, a curve or a circle. All thesenfigrof motion are caused
by force. Your understanding of motion-force relasghip is important in
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Human Kinetics, where efforts are made to knownttagnitude of force
needed to move a particular load.

5.0 SUMMARY

In this unit, you have learnt that motion is penied when a body or an
object changes place or position. While changimggbsition, the motion
may be a linear or angular motion. The unit alsceftély provided
explanation on the circular motion which has repéigt been confused
with angular motion.

6.0 TUTOR-MARKED ASSIGNMENT
1. Motion in a straight path is called — motion.

(@) Translation
(b)  Rectilinear
(c)  Curvilinear
(d) Linear

3. When you travel along a straight line witholiacging your
direction, the

(a) Distance travelled is greater than displacémen
(b)  Distance travelled is less than displacement
(© Distance travelled is equal to displacement
(d) Distance is not zero but displacement is zero
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1.0 INTRODUCTION

In units 3 of this module, you learnt the naturenaftion and its types. If
you are to understand the motions of the human lzodly that of the
objects, it is equally important you learn about #gtientific laws of
motion. This unit will discuss the laws that guttie application of these
forces in human movement. The specific laws you eahsider are the
Newton’s laws of motion.

2.0 INTENDED LEARNING OUTCOME (ILO)

By the end of this unit, you will be able to:

o discuss the relationship between laws and pringipl&inesiology
° state the three laws of motion from Newton
o demonstrate the application of the third law of immt

3.0 MAIN CONTENT
3.1 Laws of Motion

You have in the course of consideration of previonss of this course
come across terms like principles and laws. Yestethmany forms of
general principles related to human movement; yauetalso learnt that
kinesiology is a science. It is important that yealise that principles for
application are not the same as scientific lawser®e is defined as a
systematic method for testing hypotheses with expartal evidence for
the purpose of improving our understanding of tgalbcience uses a
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process, known as the scientific method, for tgsantheory about a
phenomenon with measurements, then reevaluatinthéwey based on
the data, (Knudson, 2007).

Science uses experimentation to establish factéruah. So, when
experimentation, which is a major scientific toshows that data are
always consistent with a theory (given certain d¢mas), then the theory
becomes a law. Law, therefore, is a true theorgr@ls a term that has
made the meaning of science more concise — tecgyolaok at the
definition of science again, this time more cargfufou will notice that
science is not defined as a method for making alcapplications of
knowledge. This is where technology comes in. Teldgy, according to
Knudson, (2007: 29is the term usually used to refer to the tools and
methods of applying scientific knowledge to solvelgpems or perform
tasks.

The scientific laws that technology provides method application are
translated to principles the help improve our ustierding and practice
of human movement. A principle is general rule toe application of
science that is useful for human movements. Sonbeoprinciples are
based on major laws of mechanics, for example, Newlaws of motion
which are hundreds of years old.

3.1.1 Newton’s Laws of Motion

Who is Newton? McGinnis (2013:88) provides greaight into the
background of Newton. The author said that Isaagtbie was an English
mathematician who was born on thé'2fay of December, 1642 and died
on March 20, 1727, (in the Julian calendar) or Newtvas born on
January 4, 1643, and died on March 31, 1727 irGregjorian calendar.
Newton was a student at Cambridge University atdaguently became
a professor there. Many of his ideas about mechdaid calculus) were
conceived during a two-year retreat to his famissate in Lincolnshire
when he was in his early 20s. This retreat was ptethby a plague
epidemic in England, which caused temporary clasioigthe university
in Cambridge between 1665 and 1667. Despite thasiation it caused,
one benefit of the plague was that it allowed Is&&&wton an
uninterrupted period of time to establish the gaweork for his version
of mechanics. About 20 years later his works weagerpublic and they
included his three laws of motion and his law adwgation. These laws
form the basis for modern mechanics. It is theses lthat provide the
basis for the sub-branch of mechanics called lgeetiience they can be
applied to sports and exercise performance. Theetlaws of motion are
(1) Newton'’s first law of motion, (2) Newton’s sewblaw of motion and
(3) Newton'’s third law of motion. The importancetbese laws cannot
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be overemphasised in kinesiology, for they arektéhes to understanding
how human movement occurs.

3.1.1.2 Newton’s First Law of Motion

Newton'’s first law of motion is also called the law inertia. The law
states that a body continues in its state of resindorm motion unless
an unbalanced force acts on it. This law meansathaibject or a body at
rest will remain at rest and one already in motrah also remain in
motion at a constant speed in the same directisuafly a straight line)
unless a greater force acts on it, (Hamilton antdgems, 2002). So, the
law explains what happens to an object or a bodyg éxternal forces act
on it or if the net external force (the resultahiath the external forces
acting on it) is zero, it will remain the way it. iMore simply stated,
Newton'’s first law says that if no net externald@iacts on an object, that
object will not move (it will remain in its staté @st) if it wasn’t moving
to begin with, or it will continue moving at constespeed in a straight
line (it will remain in its state of uniform motion a straight line) if it
was already moving.

The Newton'’s first law of motion explains the coptanertia which is
the tendency of an object or a body to stay ataesi keep moving with
the same velocity. You can find out some exampfesestia from your
daily life. In fact, it is the inertia that makesprinter to keep running for
some time even after crossing the finish line. Do know why if you are
on a motor bike and the operator moves forward saigcd you tend to
jerk backward or resist the movement? It is thdityuar property in you
that resists motion, called inertia that makes waut to fall off the bike.
Can you now see why the law is called law of i@ hen you moving
on a bike and the operator applies the brake siyldenthe motorbike
suddenly stops, how does your body react? Or whapéns to the
operator? It wants to continue moving or refusestégp moving due to
inertia, (see figure 43).
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Figure 43: A body that refused to stop due to iaertSource:
www.pinterest.com

Now, take a very close look at figures 44 and 4a&n @ou tell what is
happening to the passenger in the bus?

In figure 44 the passenger is standing in the ngbus. Suddenly the car
stopped and the passenger falls in the forwardiie If the passenger
was not holding the bar, perhaps, it would havenl#serious fall. This
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Is because the body already moving resisted stgpgena result of its
inertia.

=3
Figure 45: A passenger standing in a bus that meuddenly.

In figure 45, the bus that stopped suddenly hereesisuddenly. The feet
of the passenger started moving with the bus, leitupper part of his
body resisted the forward motion by trying to remna rest due to inertia.
Hence, the passenger tends to fall in the backwaettion. You may

have had the experiences in figures 44 and 45.

There are several interpretations of Newton’s fielv of motion.
Consider some of them:

1. If an object is at rest and the net externatdaacting on it is
zero, the object must remain at rest.

2. If an object is in motion and the net exterioate acting on it is
zero, the object must continue moving at consvahicity in a
straight line.

3. If an object is at rest, the net external foacéng on it must be
zero.

4. If an object is in motion at constant velogitya straight line, the

net external force acting on it must be zero.

Two things stand out in these interpretations. fiils¢ is that Newton’s
first law of motion applies to the resultant motiminan object and to the
components of this resultant motion. The seconthas Newton’s first
law is applied to any direction of motion, becatmees and velocities
are vectors. Therefore, if no external forces acif the components of
the external forces acting in the specified dimtsum to zero, there is
no motion of the object in that direction or thdoedty in that direction is
constant, (Hamilton and Luttgens, 2002; McGinn&l32).
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3.1.1.2. Newton’s Second Law of Motion

“The change of motion of an object is proporticioethe force impressed;
and is made in the direction of the straight linewhich the force is

impressed”. This is the Newton’s second law of wmwtas directly

translated and expressed in McGinnis, (2013: 9&8)reVsimply stated,
Newton’s second law says that the acceleratiomaoblgect is directly

proportional to the force causing it, is in the gairection as the force,
and is inversely proportional to the mass of thgeacb (Hamilton and

Luttgens, 2002). This law is saying that if an ex#é force is exerted on
an object, the object will accelerate in the dimtof the external force,
and its acceleration will be directly proportionathe external force and
inversely proportional to its mass. In other worgtsy exert a large push
on a small object, it will accelerate the objegtidéy. On the other hand,
if a small push is exerted on a large object, theea will accelerate

slowly.

Newton's second law appears to be the most imgoldanof motion
because it shows how the forces that create matrenlinked to the
motion. The second law is called the Law of Momemtar Law of
Acceleration. Momentum according to McGinnis (2063he product of
an object’s mass and its velocity. The faster geatlmoves, the more
momentum it has. The larger a moving object's maks, more
momentum it has. So, momentum is a way of quantifghe motion and
inertia of an object together in one measure. lartsp hockey for
example, the defender usually uses a heaviertbizgka forward. Do you
know why it is so? The defender needs to hit tHefaeher, so, using
heavier stick allows him to transfer more momentwnthe ball. In a
vertical jump, swinging the arms back and forthobbeftakeoff, transfers
momentum to the rest of the body.

In kinesiology, movements can be qualitatively l@okdown with
Newton's second law. Large changes in the speeddi@ction
(acceleration) of a person means that large fareest have been applied.
If in an athletic contest the agility of an athlésea major concern for
optimum performance, the coach must select thadgihand quickest
player. An athlete with a small mass is easiectekerate than an athlete
with a larger mass, provided they can create safftdorces relative to
body mass. In soccer or many other contact teamtssjifica smaller player
is being overpowered by a larger opponent, the lc@amn change the
positions of the players such that a larger moresma player will defend
against this opponent. Note that increasing forcdegreasing mass are
both important in creating acceleration and moven&mudson, 2007).

In many situations in sports players try to deceeasincrease the rate of
change of momentum by changing the time in whiok ¢hange of
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momentum takes place. For instance, in cricketi&emoves his hands
backward and downward while catching a fast mowadl, (see figure
46). This backward arm movement is also observeiteveoccer goal
keeper catches a fast moving volley. By doinghsodricket fielder or
soccer goalkeeper increases the time duration iohithe momentum of
the ball becomes zero. As the rate of change of embum decreases, a
small force is required for holding the catch. Be hands of the fielder
do not get hurt.

Figure 46: A cricket fielder moving his hands baekd/while catching a
ball. Sourcewww.chegg.com

3.1.1.3. Newton’s Third Law of Motion

This is Newton'’s third law of motion in Latin asgsented in Principiat

Is commonly referred to as the law of action-reactiTranslated directly,
this law states, “To every action there is alwaygpased an equal
reaction: or the mutual actions of two bodies upaoh other are always
equal and directed to contrary parts”, (McGinni¥l2). This law is most
often translated as: for every action there is gnak and opposite
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reaction. This means that for every force exertieelre is an equal and
opposite force being exerted. Therefore, when tadids are in contact,
they exert equal forces on each other but in arosipp direction. For

example, if you push down on your desk with a fasfE&kg magnitude,

the desk will push back up against you with Skgéor

In human movement, an important implication of ke of reaction is
how reaction forces change the direction of motqposite to your
applied force when you exert your force on objedth higher force or
inertia. During push-off in running an athlete @gedownward and
backward push with the foot, which creates a grotgattion forceo
propel the body upward and forward. The extremesroathe earth easily
overcomes the athlete’s inertia, and the grouncticeaforce accelerates
his body in the opposite direction of force he &apto the ground, (see
figure 47). When you walk, you push down on thés th action. The
ground responds by pushing you in opposite diraathich is reaction.
It is the same in swimming. When the swimmer pustggsnst the wall
of the pool (action), the pool in return pusheskbat the swimmer
(reaction) as shown in figure 48.

1
runner exerts

a forcsa o the
Block.

1.

2_starfing block axerts
a force on the runmer.

Figure 47: An athlete pushing down on the startilogk (1) which
pushes back up against the athlete (2).
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Sysbem of infarest

Figure 48: A swimmer pushes backward against thik efathe pool
which  pushes forward against the swimmer. Source:
www.khanacademy.org

SELF-ASSESSMENT EXERCISE

1. A true theory is called -----------------
(a) Experimentation

(b) Law

(c) Principle

(d) Inertia

2. What makes a sprinter to keep running for soime teven after
crossing the finish line?

(a) Motion

(b) Force

(c) Inertia

(d) Reaction

4.0 CONCLUSION

Virtually all aspects of human events are governeahtrolled or
influenced by one law or the other. You have skahltuman movement
is not an exception. Whenever you perform a movénwere law or the
other is applied. Your understanding of Newtonigdaf motion is very
necessary for your proper appreciation of movement.
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5.0 SUMMARY

In this unit, you have learnt that motion is gowsnby laws and
principles. The most considered laws of motiontaethree Newton’s
laws of motion. These laws are applied at diffesgages of motion — at
the start, during and towards the end. The uniefady provided
explanations on the three Newton’s laws of motibrfurther applied
these laws to movement.

6.0 TUTOR-MARKED ASSIGNMENT

1. The law says that the acceleration of an objscdirectly
proportional to the force causing it, is in thengadirection as the
force, and is inversely proportional to the makshe object, is
the —--mmm e

(@) Newton’s third law of motion.

(b)  Newton’s law Translatory Motion.

(c)  Newton’s second law of motion

(d)  Newton'’s first law of motion.

2. Which of the following laws explains that whigvo bodies are in
contact, they exert equal forces on each otheirbah opposite
direction?

(@) Newton’s third law of motion.

(b)  Newton’s law Translatory Motion.
(c) Newton’s second law of motion
(d) Newton’s first law of motion.
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MODULE 3 POSTURE AND MOVEMENT
MODULE INTRODUCTION

This module will introduce you to posture and moeats that you may
have ignored. In this module you will learn abolm tocomotor and
non-locomotor movements that you can use to deggy interesting
exercise programmes. You will also learn the plat&inesiology in

fitness. This module will further teach you Newt®taws of motion and
their application.

The units under this module include:

Unit 1 Nature of Posture

Unit 2 Movement Skills, (Locomotor)

Unit 3 Non-locomotor and Manipulative skills

Unit 4 Body Awareness Activities

Unit 5 Kinesiological Perspectives of Exercise &iitdess

UNIT 1 NATURE OF POSTURE
CONTENTS

1.0 Introduction
2.0 Intended Learning Outcome (ILO)
3.0 Main Content
3.1 Nature of Posture
3.1.1 Importance of Good Posture
3.1.2 Characteristics of Good Posture
3.2 Types of Posture
3.2.1. Inactive Posture
3.2.2. Active Posture
3.3  Posture in Various Active Situations
3.4.1. Walking Posture
3.4.2. Running Posture
3.4.3. Lifting Posture
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading
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1.0 INTRODUCTION

Take a moment to look at your sitting posture as go through this
unit. Imagine also your standing, lying, walkinginning and lifting

postures. At the end of this unit, you will be abdetell whether your
postures in these various situations are good or.g@ood posture is
perhaps more than just standing up straight soybatcan look your
best. It is a critical and important part of yoondg-term health. So,
taking pains to hold your body the right way, caevent pain, injuries,
and other health problems. This applies in evendttmn of your body,

whether you are moving or still. In your daily lifecluding sports or
human movement situations, due consideration mustgiven to

posture. It is important that you and those aroymul desire to maintain
good posture. Previous unit taught you about mofidrs unit has been
arranged to present discussions and demonstratiomgood posture in
relation to motion.

20 INTENDED LEARNING OUTCOME (ILO)
By the end of this unit, you will be able to:

discuss the value of good posture

demonstrate a good standing posture

highlight two characteristics of a good lying pastu
differentiate active and inactive posture.

3.0 MAINCONTENT

3.1 Natureof Posture

Every breathing human will want to have a good theabndition. |
know you do too. To achieve and sustain optimunitihegou need to
consider maintaining a good posture. You are toeval the way you
value a healthy diet, sleeping comfortably and @gerg. It ensures that
your body is well poised to undertake daily taskdhwnore vigour and
vitality, without fatigue. So, view it as a veryratg pillar to your
overall physical health and performance.

Now, what is posture? Posture refers to the redadirangement of the
various segments of the body. It is the attitudsuamed by your body
either when it is stationary or it is moving. Iincalso be described as the
position of all the segments of the body relativeetich of the other
body parts. Posture is simply the position ourié®@dopt in response
to the effects of gravity. It is the way we holdreelves, in sitting,
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standing or even lying down. In more basic ternastyre is the position
you hold your body in while standing, seating anérewhen lying

down. A good posture ensures that your entire hisdgroperly and

symmetrically aligned with the right muscle tensiddood posture
allows you to move in the way you want, causingrybody the least
amount of strain and damage. Poor posture canaegeadually, often

without you noticing, until it interferes with yowtaily tasks or causes
pain, (Conyers and Webster, 2015). Simple changgmsture can be
beneficial and these you can incorporate into elegryactivities. Figure

49 illustrates good and poor postures.
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Figure 49: lllustration of a good (middle) and p¢at the ends) standing
postures.

Posture means position. Human body which is a rmaljimented
structure cannot have a single posture. Every iactivou engage in
favours a particular posture. So, No single posallcaevs us to carry out
everything we want to do and we adopt many diffeparstures in order
to do different tasks. The ability to arrange aedrrange the segments
of the body to form an infinite variety of postutesa very great extent
depends on the condition of the neuromuscular systed the integrity
of the joints. The neuromuscular and skeletal systéorm the postural
control system. The function of this system is taimtain your upright
bipedal (two feet) stance. This task is essentiaitg of generating a
series of muscular contraction which produces maroéiorce around
the joints of the musculo-skeletal system to cowttethe force of
gravity. Bipedism (that is, standing and walking wvo feet) has its
merit and demerit. The most outstanding advantagleait it allows you
to use the upper limb for other functional actasti You can
comfortably pass the ball in handball or receivpass in basketball
while standing.
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Bipedism reduces stability. This perhaps appeatseta disadvantage.
The weight of your body is shared between your loveer limbs. This

gives your body a reduced support base found betilee tips of the

heels posteriorly and the line joining the toesdatly. From this you

will agree that the erect body is a poorly engiedemodel in terms of
stability because the heavier portions of the bady placed upon a
narrow base of support, (two feet). Just imagin& Btable an inverted
cone can be. Obviously, this position is far lesble than that of the
four-legged vertebrates (quadrupeds), like dogseWkhe feet are
parallel and close together, the upright body liddss stable.

3.1.1 Importance of Good Posture

If you have the ability to maintain a good or cetrposture, you indeed
have a good assert that you must treasure andamaititis a big part of
your health because it ensures that your boneweltealigned with the
rest of the body, while the tension in your muscesl ligaments is
properly distributed. More so, it keeps the bodytgan their rightful
positions with minimal stress.

Here are some specific values that come from mainghgood posture:

(1) A good posture uses less energy. It enables yowscles to
coordinate in a more-efficient manner, ensuring §@r body
utilises less energy, thereby eliminating musclegiee. This
allows you to undertake tasks for longer periodghwninimal
exhaustion.

(2) A good posture greatly reduces injury.

(3) It helps in preventing back and muscular pain wiécbne of the
major signs of poor posture.

(4) A good posture reduces muscle and joints wear aad by
keeping them and the bones properly aligned. this wear or
tear that is behind certain chronic risk calledhatis.

(5) The muscles that maintain your posture work mofigiehtly if
they are properly aligned allowing you to move df&ssly. See
figure 50 for a smart highlight of the benefitsgofod posture.
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Benefits of Good Posture
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Figure 50: A presentation of the benefits of a gposture

Now experience firsthand the benefit of easier muemt from
maintaining a good posture. Figure 51 illustratesdy(V) and bad (x)
sitting postures. Try assuming these two posturethe posture marked
bad (x) slump forward then lift your arm above ybaiad. Now try the
good posture\) by sitting straight and lifting your arm. In whicof
these postures did find it easier to lift your arfmy this exercise again
to confirm your observation.

Figure 51: lllustration of goodV§ and bad or poor (x) postures. Source:

https://kauveryhospital.com.
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No doubt you found it easier to lift your arm whgsu assumed a good
posture. Do you know why it was so? Lifting youmawas easier for
you because your body was supported by its postouacles and your
shoulder blade was in a better position, whichvadloyou to use your
arm more freely. Try the exercise while assumingpdy@and poor

standing postures. Relate your experience to tkendmle standing.

3.1.2. Characteristics of Good Posture

It is important to make sure that you have goodhditag, sitting or

lying posture. You may not be able to do that ifuyare not

acquainted with the various characteristics of eafcthese postures.
Consider now the characteristics of good standsiiing and lying

postures. To determine these characteristics, vited have a slight
insight into the assessment of posture. In thesassent of posture, it
is vital that you identify the key to the body’s store. The key
which is the position of the spine, amplifies thesfure of your body.
The spine has three identifiable natural curvese Titst curve is at
your neck, second is between mid and upper baak tlam third is at
the lower back. Good posture usually maintains ¢hesrves, and
does not increase them. To achieve this correctupgsyour head
should be above your shoulders, and the top of gboulder should
be over your hips.

Standing Posture: The weight of your body is bdogethe soles of
your feet, with your feet placed 4-5 inches apeoinf each other, your
stomach is tucked in, and your hands hang natufiadiy the sides of
body. This arrangement is a straight and tall simeccalled standing
posture, (see figure 52). The head is well centobeést high without
being strained, the shoulders down and back, abddamédlat, knees
straight and relaxed, the feet are parallel with ghound and weight is
properly balanced. Can you see these attributéeeinmage in figure
527?
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Figure 52: Side view of a good standing posture.

Sitting Posture: In the sitting posture your ferd an the floor, or on a
footrest rather than hanging mid-air, your kneesyatir hip level,

shoulders are relaxed with your forearms at a [@rpbsition to the

ground, and have your back supported entirely key liackrest. See
figure 51for the illustration of a good)sitting posture.

Lying Posture This is a sleeping or resting posture. As youriear the
standing and sitting postures, your aim is to kibepspine well aligned
when you are lying down. A major secret to sleepig@t is having a
good and comfortable pillow and mattress. The aflthe mattress and
pillows is to help support the natural curves imiyspine. If you prefer a
hard one, that’s fairly okay, and if you feel conufly a softer one, then
that’s fine. Always support your head with a pillauch that is at an
elevated position to the rest of your body to aidblood circulation.
And avoid lying on your stomach. Conyers and Web$g915: 9 - 10),
provides the following tips on what characterisel amaintain a good
lying posture:

1. When you lie on your back, try and lie symmetticahther than

with a twisted pelvis or with your legs to one sidur legs
should naturally stay straight when you are on yoack, keep
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pillow(s) under your knees to keep them in linehwyour spine,
(see figure 53).

1——-‘/

Figure 53: lllustration of good or correct and pdgmng postures.
Source: www.holmesplace.com.

2. Avoid too many pillows under your head when lying wpour
back or side, as this can push your head and shculdp
straining muscles and joints in your neck and b&ee figure 54.

3. Avoid lying on your front because you cannot keepryspine in
proper alignment in this position. This may causzknpain
because your head will be permanently turned tosae
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Figure 54: lllustration of correct lying posturetlwproper positioning of

the pillow. Source: www.endisonspinecenter.com.

For your good spine health, your pillow should obé/under your head
as shown in the correct posture in figure 54, matew the shoulder as
well as depicted in the incorrect positions in figub4. The pillow
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should fill the gap between your head and shoukiseping your head
in line with your spine. This creates the least ami®f strain.

3.2. Typesof Posture

All along you have been considering perhaps standiitting and lying
posture. These postures are one type of postuy@wasvill soon see.
Posture is basically classified into two types dhdy are static or
inactive and dynamic or active postures.

3.2.1. Inactiveor Static Posture

Inactive or static postures are the attitude yoapador lying. They

show how you arrange or package yourself when yewnat moving,

like when you are sitting (fig. 51), standing (fi§2), kneeling or
lying for rest or sleeping (fig. 53 and 54). Hehee tbody segments
are aligned and maintained in fixed positions. Tiss usually

achieved by co-ordination and interaction of vasiguuscle groups
which are working statically to counteract gravéagd other forces,
(wwwphysio-pedia.com/Posture). Granted, it is inipot to give

deserved attention to static posture. However, Hunkanetics

focuses more attention on dynamic or active postlire reason is
well known to you. Kinetics has to do with movemand the forces
that cause such movement.

3.2.2. Active or Dynamic Posture

Active or dynamic postures are the products of ithtegration of
many muscles. This is achieved by the coordinatadraction of
various muscles or muscle groups to bring about enwent.
Dynamic posture simply refers to postures in whils body or its
segments are moving. It is how you hold yourselfewhyou are
moving. Muscles and non-contractile structures ldanes have to
work to adapt to changing circumstances. You seamgtes of
dynamic or active postures when you are walkinguife 55),
running (fig. 56), jumping, throwing, lifting (fige 57) or bending
over to pick up something, (Fabrocini, 2016; wwwpioy
pedia.com/Posture).

3.3 Posturein Various Active Situations
Walking, running and lifting objects are common raments of interest

to a human kinetics professional. The posturesmasdun these actions
are of great important to successful and efficpgrformance in sports.
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3.3.1. Walking Posture

LA

Figure 55: Illlustration of a good walking postureSource:
www.optimumhealthrehab.com.

The correct walking posture (fig. 55) requires thiati keep your chin
parallel to the ground. Instead of looking dowiyar feet, look several
meters ahead of you. Keep your back straight. Keep stomach and
buttocks in the same line with the rest of the bo&g shown in the last
picture in figure 55, hit the ground with your hé&est and then roll onto
your toes. It requires a conscious effort to mame correct posture
while walking, but with constant effort you will sceed.

3.3.2. Running Posture

..
Figure 56: A good running posture. Source: www.blagpage.com.

When running the illustrations in figure 56 showattyou are to keep
your head up and looking forward. You are to keepryarms relaxed
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with the elbow flexed at about an angle of.9Blightly lean your body
forward without flexing your waist. The knees a lifted too high but
go with what seems natural for you. Finally, hie tground with the
middle of your foot, and then roll it forward toettoes.

3.3.3. Lifting Posture

Figure 57: lllustration of Incorrect and Correcfting Postures. Source:
www.physio-pedia.com.

E‘
|
|

s

= S .

ER— y’
L

SR

|

Figure 58: Correct lifting postures from squatttogtanding.

Figures 57 and 58 illustrate the correct way ding a load to avoid
injury that can reduce your freedom of movementu éce to stay close
to the object you want to lift and maintain a wibdase. Maintain a
correct lordotic curve with your hip and knees #dx Lordotic curve
refers to the normal inward curvature of the spiAs.you lift the
object, keep it close to the body's centre of gnaviAvoid
hyperextending the neck or back while lifting asowh in the
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incorrect or poor lifting posture (x) in figure 5This is because the
poor leverage used in poor posture to lift a boxalbut 25 kg causes
extreme forces to be imparted on the spine. Itczarse about 375kg of
tensile force (pull away) on the muscles of youwv lmack and about 425
kg of compressional force (pull towards) on the tham disk. This
Impact can cause a life-long injury to a player.

SELF-ASSESSMENT EXERCISE

1. The values of maintaining a good posture inelall except----
(a) Ease of movement

(b) Make for efficient use of energy

(c) Makes muscles larger

(d) Prevents injury.

2. Which of these is the body’s posture controitee?
(a) Cardiorespiratory system

(b) Neuromuscular and joint system

(c) Musculoskeletal system

(d) Posture system.

3. Active posture does not include---------------
(a) Walking posture

(b) Lying posture

(c) Running posture

(d) Jumping posture

40 CONCLUSION

At this point you may have assessed your posturaitious situations.
You may have also adjusted your sitting postureesdvtimes to
conform to the correct or good posture. That ishlyigcommended.
Good posture is one of the major keys to good heaid performance.
Granted, every aspect of human kinetics focusesnomement, good
static postures are very necessary for the welipand optimum
performance of an athlete. When you make the neefled to develop
the postures you have learnt from this unit, yoll ma well prepared to
render vital human kinetics service to your comrunilherefore,
carefully practice and master these postures. Dsmwill help you be
ever ready to provide these services when youesy@ned to do so.

102



KHE 336 MODULE 3

50 SUMMARY

This unit has prepared you to be able to identiig anaintain good
postures. It has also discussed the importancechadacteristics of
postures in various situations. You have learnt Hwive or dynamic
and inactive or static postures are the two majassifications of
posture. Dynamic postures are involved while wajkirrunning,
jumping, throwing or lifting, while static posturesre used when
standing, sitting (as you are sitting to considés material), kneeling or
lying. You also learnt that good postures preveahynposture-related
sicknesses and injuries.

6.0 TUTOR-MARKED ASSIGNMENT

1. The law says that the acceleration of an objscdirectly
proportional to the force causing it, is in thengadirection as the
force, and is inversely proportional to the makshe object, is
the —-mmm e

(@) Newton’s third law of motion.

(b)  Newton’s law Translatory Motion.
(c) Newton’s second law of motion.
(d) Newton'’s first law of motion.

2. Which of the following laws explains that whigvo bodies are in
contact, they exert equal forces on each otheirbah opposite
direction?

(@) Newton’s third law of motion.

(b)  Newton’s law Translatory Motion.

(© Newton’s second law of motion.

(d)  Newton’s first law of motion.
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UNIT 2 MOVEMENT SKILLS(LOCOMOTOR)

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcome (ILO)
3.0 Main Content
3.1 Movement Skills
3.2 Locomotor Skills
3.2.1 Walk
3.2.2 Run
3.2.3 Hope
3.2.4 Jump
3.2.5 Leap
3.2.6 Gallop
3.2.7 Skip
3.2.8 Slide
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

The focus of kinesiology has been shown to be ghysactivity.
Physical activity involves movement. Hence, movemisnof critical
consideration in kinesiology. It is therefore imjamt that you
understand the various skills that are involvethmvement with respect
to sports, game or exercise. This unit will teaoh the movement skills
that are important performance of movements. Pusvimit introduced
you to good postures in various situations, incigdsports, games and
exercise situations. These postures are neceksasgfe, effective and
efficient movement performance.

20 INTENDED LEARNING OUTCOME (ILO)

By the end of this unit, you will be able to:

° describe the value of movement skills in human ticse
o identify the three categories of movement skills
° demonstrate three locomotor skills.
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3.0 MAINCONTENT

3.1. Movement Skills

Every individual is eligible to develop basic mowem or motor skills.

These movement skills are essential successfubnpeaince of your
daily activities. Your daily activities ordinarilghould involve physical
activities, so, movement skills are involved. Basiovement skill is the
behaviour pattern of an individual that physicalpssess certain
characteristics through the movement activitiesi®@eamovement should
be in line with an individual’'s growth process. Theastery of

fundamental movement skills is commonly developedhildhood and

subsequently refined into context and sport-spedkills. Movement

skills enable movement in formal and informal atyivsessions (play,
games, dance and sport) in schools, sports clobsneinity groups and
at home. They include locomotor (e.g. running amgpging), non-

locomotor or stability (e.g. balancing and twisdiregnd manipulative or
object control (e.g. catching and throwing) ski(lSari, 2019). You will

consider non-locomotor and manipulative skills imitUB.

Fundamental movement skills are considered thec iaslding blocks
for movement and provide the foundation for sppeesfic movement
skills required for participation in a variety ohysical activities that
make up sports, games, dance and exercise. Theytf@ foundation
for competent and confident participation in a mangf physical
activities. The fundamental movement skills to eveloped through
Human Kinetics include: locomotor, non-locomotordamanipulative
skills, (Gallahue and Ozmun, 2006; Lubans, Mordaliff, Barnett, and
Okely, 2010).

Every movement you perform requires you to make akeyour
muscles. Depending on the muscles used, you cagifglanotor skills
into two types, namely: fine and gross. Fine matalls are a minor set
of skills that are performed with small muscles.efhare used to
manipulate smaller objects, and require lesserggn&ome examples of
fine motor skills include drawing, sketching, angttimg. Gross motor
skills, on the other hand, are those motor skilliclwv make use of
comparatively bigger muscles in the body, and meqtigh level of
judgment and coordination. Some examples of grostmskills are
jumping, running and climbing.

The values of developing movement skills in healtid performance
cannot be ignored in serious human movement dignsslThe mastery
of movement skills has been shown to contributehi@dren’s physical,
cognitive and social development and provide thendation for an
active lifestyle. Furthermore, the successful depelent of FMSs is not
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only essential to the acquisition of complex movetrekills, but also
promotes muscle coordination and assists in theeldpment of
interpersonal, cognitive, and emotional skills,n(land Yang, 2015).
So, when movement skills are acquired and mairdairen childhood
through adulthood, it will be easier to lead a tieat active life.

3.2 Locomotor Skills

Locomotor skills are movement kills that make yoaven from a place,
location or position to the other. When you stapdaiopen the door for
a visitor, how do you move to the door? Perhapswalk from where
you were standing to the door. There are also nwhgr locomotor
skills that can take you to the door as well. Wétuh locomotor skills
video on YouTube at https://youtu.be/rCg-MkVkxyU369€.

Consider the description of some of the basic lamom skills you
watched in the video. As you consider them, practltem using the
sequence shown in the accompanying illustrations.

3.2.1 Walk

You walk when you use your feet to move by stepsifia location to

the other. If you casually observe walking, youl wdnclude that it is a
relatively simple task. You will observe from yotwnsideration of this
part that walking is a complex activity. A walk performed the two
lower limbs alternate, (see figure 59). It is arample of translator
motion of the whole body, (Hamilton and Luttgen€)0R When

walking, hold the head in line with the spine, tbhet moves opposite to
arm swing, arms swing through small arc, the leghps body forward,
the heel of the foot hits or contacts the grounst &ind rolls to the toes,
the knees are slightly flexed after hitting theugrd with the toes face
straight ahead. Figure 59 shows the patterns miofleand extension of
the hip, knee and ankle. Walking is a cyclic dattiin which one stride
follows another in a continuous pattern.

The kinematics of the walking gait is usually expéal in terms of the

strides and steps. What is the difference betwédies and steps? A
stride is one full lower limb cycle. A walking (amdnning) stride starts
from touchdown of one foot to the next touchdowrih® same foot, or
from toe-off to toe-off. A stride length is the t#iace covered in a single
stride. Step on the other hand starts with the $iegde on one limb and
ends with the heel strike on the opposite limb,n(iH@n and Luttgens,

2002).

In walking, there is a single-support phase, whag one of your feet is
on the ground, and a double-support phase, whédnfeet are in contact
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with the ground. The single-support phase startis toie-off of one foot
and the double-support phase starts with touchdofthe same foot.
The duration of the single-support phase is about fimes that of the
double-support phase. Alternatively, each leg can donsidered
separately. Each leg then has a stance and suyppase, with similar
functions to those in running, (Bartlett, 2007). uvavill consider

running in this unit.
—%‘@\\ ER— -\

igure 59: Wg over the ground. Source: Bt07).

You will notice from figure 59 in the top left imaghat the left foot
makes a touchdown with the heel. The top Right Enstgows the right
foot toe-off. In the middle left image, the leftokois in a mid-stance,
while in the middle right image, the right foot thes down similar to
the top right image where the left leg hits theuma Now carefully
look at the bottom images and explain the images..

Did you notice that in the bottom left image thé feot toe off and in
the bottom right image, right foot mid-stance?

Individuals do not always walk the same way. Thare differences
between males and females, between young and adlldts and young
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children, between walking ground and treadmill amdlifferent speeds
and treadmill inclines, and with various types @btivear — high, flat or
balanced heel.

There are some common errors in walking. The fosgnsoswinging the

right arm when the right foot is stepping or swirggihe left arm when

the left foot is stepping forward. It is also amoerto contact the ground
first with the ball of the foot. It is also an errwhen you are looking

down instead of forward. Swinging your arms in sing paths or

across the front of the body is an error. Whendhessors are corrected,
you can walk effortlessly. Safety should also beagiconcern while you
walk. Be cautious of the space around you and awai#ting too close

to people so that you will not step on others. lk@ntyour arms should
be closer to your body to avoid hitting other watke

3.2.2 Run

To run, you move fast by using your feet. When gy, you move with
one foot off the ground at any given time. Bear fislowing points in
mind while you run: Your trunk should slightly mov¥erward as you
swing the arms opposite to the feet stepping. Yoors swing large arc
as the feet move the body upward and forward. tming the ball of
your foot hits the ground first and at contact wtie ground the knee is
slightly flexed. Figure 60 illustrates a run.
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shutterstock com 1086131480
Figure 60: A Runner lllustrating a Run Sequence.urSm
www.shutterstock.com.

Running, like walking, is a cyclic activity; onemuing stride follows
another in a continuous pattern. A running stri@dets from touchdown
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of one foot to the next touchdown of the same footfrom toe-off to

toe-off. However, it defers from walking. Running a fast movement
and can basically be divided into a support phasen one foot is on
the ground, and a recovery phase, in which bothdeeoff the ground.
The runner can only apply force to the ground f@pplsion during the
support phase, (remember the application of Newtdhird law of

motion).

There are some errors you must correct to enjoyningn These
common errors include beginner runners over extgndir stretching
their leading legs. Additionally, swinging your anuncontrollably,
even hitting your body is an error. Swinging thenaand stepping the
foot on the same side of the body at the same ignadso an error in
running. Running and throwing the legs to the sidean error. While
you take time to identify these errors and workdhar correct them, do
not ignore safety. Give consideration to your dressDress smart with
appropriate footwear. Footwear is appropriate whennot too loose or
too tight on your feet and has a pressure absoduniey Be aware of the
space you have to run. Ensure that the runningr.@mwvient or path to
run is free of sharp objects and other materiad$ #ine dangerous to a
runner. Avoid running on an unknown terrain anchvgeople you know
nothing about.

3.2.3Hop

To hop, you push off one foot and land on same. f¥oiu can hop

vertically or horizontally. The knees and ankles bent with the arms
extended upward for take-off. The knees are shgidked throughout a
hop. The ball of the foot softly makes contact wifite ground. The knee
and ankle flex when the foot makes contact orhetdround. Learn to
hop at least five times on one foot, (see figurg @len switch to the
other foot and continue the movement.
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Figure 61: lllustration of one-foot hop. Source: wworkoutlabs.com.
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There are few errors in hopping and they include filexing knees

slightly before take-off; difficulty switching andanay be difficulty

maintaining. This can be fun, but safety is impottad herefore, put on
appropriate footwear that protects your ankle. lreritensure that you
have enough personal space to complete the hoernbyop

3.2.4 Jump

To jump is more like to hop, but unlike hop in tiyau take off with one
or two feet and land on your two feet. You can agisap vertically or
horizontally. Jumps are often described as ballistbvements. Ballistic
movements are rebounding movements initiated byclausctivity in
one muscle group, continued in a coasting perioth vio muscle
activation, and terminated by deceleration by thpasite muscle group
or by passive tissue structures, such as ligambfany ballistic sports
movements can be subdivided into three phasesag&pn, action and
recovery.

What is involved in jumping? Jumping starts widetf shoulder width

apart, shoulders back and down with knees over {aes. At take-off,

the arms are extended upward until arms reaclefidéinsion. Then, you
extend your hip, knees and ankle. This is followgdhe knee flexion as
the body thrusts forward. The legs move forwarthsadownward as the
heels hit the ground first. Figure 62 illustratee sequence of jump that
you have considered.

Mrregee e =y

Figure 62: Illustration of a jump. Sour ce:
https://www.dr eamstime.com/stock -photo-j ump-phases-man-
differ ent-jumping-image87446956
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There are some common errors you must watch owrfdravoid when
jumping. They include - looking at the ground oy fit; takeoff done
with one foot; landing on one foot; keeping youreks straight at
takeoff or landing; putting your feet together whaking off or landing;
loosing balance at landing. As you take time tceols and correct these
errors, do not ignore safety. The following suggest will help you to
jump safely:

(1) Wear appropriate running shoes. A good runnghge will
provide a good grip of the ground takeoff and lagd

(2) Take care to tie your shoe properly. If yotoe is carelessly
tied, it might pull off your foot causing sportgury.

(3) Keep your head up and focused to avoid hittitiggrs or objects.

3.25Leap

In a leap, your body extends forward and upward; tadke off with one
foot with the other leg stretching forward and #rens out to the sides.
You cover a large distance and land on the otharvdath the knees and
ankles flexed as the foot hits the ground. Severrahing steps lead to a
leap. So, use several running steps to lead ydurgel the leap. You
can try five leaps in sequence. For a good leap, most take these
points to heart. Figure 63 provides an illustratdteaping sequence.

& CanStockPhatn.com - cap0BE3HED
Figure  63: lllustration  of leaping  sequence.  Source

https://www.canstockphoto.com/images-photos/leaping.

As you leap, avoid the following mistakes that ammmon among
learners. These include —
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(1)  Uncontrolled landing which is as a result aering too much
force on the ground at takeoff. If the force is tmuch on you,
your movement will be awkward, make balance atdilag
difficult.

(2) Looking down at the ground or your feet. Tingdl not only
reduce your distance, but can make you hit othgyots.

(3) Being unable to hit the ground at takeoff o ¢teg.

(4) Seeing hopping as leaping. This is takingaoffl landing on the
same foot.

(5) Being unable to flex your hip, knees and anihen landing.

There are some factors you must consider for yafaty when leaping.
You must wear appropriate and properly laced shBasure that you
have adequate safe space for leaping; the surfasemat be slippery or
dusty. Always perform adequate warm up before leapi

3.2.6 Gallop

To gallop, your feet face forward, step forward ahoke with the rear
foot. The pattern is - step and close, step anskclstep and close... The
same foot always takes the leads. This means yeitbskeep the same
foot in the lead as you perform the gallop. The feat always chases
the leading foot and does not overtake it. Flexryknee. See the
sequence of a gallop in figure 64. Watch the Yoweluldeo on gallop
from https://www.youtube.com/watch?v=RnTIBjNsHFg. hel most
common error in a gallop is converting it to a r@thers may be
changing the leading leg with the rear leg, and @yeaning the body
forward. Correct any of these errors whenever dreyobserved.

As a locomotor skill, gallop moves the entire bdidym one position to
the other. So, it is important to give attention some safety
information. The laces on your shoes must be phppied. It is equally
important to do adequate warm-up. Make sure youe hagequate
galloping space and remain aware of your spacei¢fmaut the gallop.
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Figure 64: lllustration of the Sequence of a Galloource:
www.myactivesg.com.

Notice in figure 64 that the rear leg (in white @maled shoe) remained
behind throughout the gallop. It did not move ahekthe leading leg
(in ash coloured shoe). The knees are flexed witkiwal body leaning
forward.

3.2.7 SKkip

For skip, you step forward, hop on that foot wiblénging other foot
forward to step and hop. After the hop you swithe feet. So, the
leading leg steps forward then hop. The rear leg steps forward and
hops. You hit the ground softly with the balls obuy feet while
swinging your arms in direct opposition to the legwvement in a
rhythmic fashion. The YouTube video from
https://www.youtube.com/watch?v=kBOJDqOlebY briefhows the
sequence of a skip. See the illustration of p skquence in f|gure 65.

“i_ i

Figure 65: IIIustrat|on of a Sk|p showing one Iedﬁdurce:
www.wikihow.com.
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Errors are common when performing a skip. For mstathere may be
inability to step and hop using both legs but alively. It is also
common to observe performers move swing right asrtha right leg is
move making the movement non-rhythmical. Otheorsrrinclude:
landing on the heels or flat-footed and facing deward instead of
forward.

Safety is very important in every movement. Themef@ertain safety
concerns must be considered for effective skippivigu must wear
appropriate footwear with lace properly tied. Adatgu warn up is
necessary for every activity and must not be igthasmhen skipping.
Like other locomotor movements, skipping involvesvelling, so, you
must ensure that you have the required space fppisk. You must
also be aware of the condition of the space.

3.2.8 Side

This is another travelling skill which is usuallys@e-to-side movement,
(figure 66). To slide, you step to the side, clagth other foot, step to
the side again, close with other. The leading tepts rapidly to the side
that is the preferred direction of travel. It isiakly followed by the

other foot. The arms are move to the sides formaalaWatch the siding
movement from https://www.youtube.com/watch?v=YvidQuvF-A.

Figure 67: An illustration of the legs' movementenhsliding. Source:
www.myactivesg.com.

In figure 67, the arrows show the direction of &#lavihe legs are to
follow this direction. The leg with the foot in asbloured footwear
moves to the side and is quickly followed by thbestfoot in white-
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coloured shoe. After about five (5) slides, you change your direction
of travel by changing the leading leg.

There are errors in sliding that you must watch fart The most
common is the crossing of the feet while movingha same direction
of travel. Remember, in sliding, the movement vgagls to the sides and
one foot always takes the lead in one directiotrafel while the other
follows. Another common error is moving proficigntb one direction
of travel, may be right side, but when directionclsanged, the feet
begin to cross. You should be able to move to bajht and left
directions of travel. Sliding is a quick movemenherefore, you must
ensure safety by sliding with appropriate footwekne place you are
sliding must be spacious and free from sharp naseor any other
injury causing objects. You must be aware of ydidirey environment.

SELF-ASSESSMENT EXERCISE

1. When your arms are extended upward until argech full
extension with your hip, knees and ankle extenoledhe knee
flexion as your body thrusts forward, you havef@ened a-------

(@) Leap

(b)  Skip

(c) Jump

(d)  None of the above

2. Which of the following is not part of locomotskill?
(a Walk

(b)  Turn

(c) Skip

(d aandec.

40 CONCLUSION

At this point you may have realised that some ef thovements you
perform without taking note of, are very importdmiilding blocks for
most (if not all) movements in sports, dance aner@ge. Locomotor
skills are important part of your daily life. Thévee, your consideration
of this unit has added movement skills to your kieage and daily
events. Take time to master these skills and ciyrgcactice them in
your day — to — day activities.
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50 SUMMARY

This unit has prepared you to be able to identifigd @erform basic
locomotor skills. It has also discussed the impuar¢aof avoiding the
common errors in these movements. You have furtbarnt that
observing safety guidelines are critical for youceessful performance
of these movements. Some of these movements are wialking,
running, jumping, and lifting.

6.0 TUTOR-MARKED ASSIGNMENT
1. In a hop, you take off with one foot and lanthw-----------------

(a) Both feet

(b)  The other foot

(c)  The same foot

(d)  None of the above

2. The motor skill that you perform with small mlescis called ----

(@) Small Motor Skill
(b) Refined Motor SkKill
(c) Gross Motor Skill
(d)  Fine Motor Skill
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1.0 INTRODUCTION

Unit 2 has introduced you to movement skills. Imatthunit, you
considered locomotor skills as one of the clas#ifbtms of movement
skills. This unit will teach you the other two cd#gcations of movement
skills, which are non-locomotor and manipulativellsk These skills
contribute to improved health and an active lifestand are very
important in your successful performance of movemsien

20 INTENDED LEARNING OUTCOME (ILO

By the end of this unit, you will be able to:

o identify five non-locomotor skills that contribut® improved
health and an active lifestyle

o describe two non-locomotor movement skills

o demonstrate three manipulative skills.
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3.0 MAIN CONTENT
3.1 Non-Locomotor Skills

Non-locomotor movement skills are non-travellingvaments. They
are movements in which the body doesn't travebther words, they
can be performed while staying in the same spaeg.fefm one of the
categories of the basic movement which is the b#dise movement of
children and movements performed in various playotyvities, sports,
and dance. There are many non-locomotor skills. Tolowing
movements are some for your consideration:

3.1.1 Stretch

You may think of stretching as something perforroaty by runners or
gymnasts. Note that you need to stretch in ordermpraotect your
movement and freedom. Stretching is a movement avigeu extend
your limbs or the entire body without moving frotage to place. When
you stretch, you keep your muscles free, strongraady to work. This
enhances the flexibility of your joints. Withoutretiching and the
resultant flexibility, your muscle will shorten, d@me hard and tight. In
this condition, it becomes difficult to deploy tmeuscle for activity,
because the muscles will be weak, (Harvard Medcéhlool, 2019). Can
you imagine what might happen to you? The weak teasaill put you
at high risk of sports injuries like, joint pairtran and muscle rupture.
Stretching a muscle to the full extent of your iapihnd holding it for 15
to 30 seconds is what's called a static stretchisanelry beneficial to your
health and performance. Figure 68 illustratesdinet) for different body
segments.
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Figure 68: lllustration of static stretching of feifent segments of the
body. Source: www.shutterstock.com

3.1.2 Twist

This is a rotation motion where you rotate your Yoadt body parts
around a stationary base. It is the rotation obdylpart or whole body
around its axis. You can twist your upper body backl forth while
keep feet still or in place, (figure 69). Activisieyou twist on include
dance, gymnastics, football, volleyball and teramsong others.

-
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dlhrpitterstesll 0o - 127 1FEE533
Figure 69: lllustration of upper body back and Hottvisting. Source:
www.shutterstock.com

3.1.3Turn
This is a partial or complete rotation of the badyile shifting the base

of support. When you do a turn, you spin to makerself dizzy, (figure
70A).
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e g e B
Figure 70: Turning the torso, (A) Spinning the whblbdy (B). Source:
www.dreamstime.com; www.burlingtonent.com

Figure 70A illustrates a complete rotation of thedy It helps to
develop balance. The following guidelines will hejpu to safely
perform a turn:

(1) Stand with a chair in front of you and a wall behyou. If you
begin to fall, you may use them for support.

(2) Stand with your feet slightly apart (as you normatand) and
your arms at your side.

(3) Turn one half-circle (180 degrees).

(4) Stop for 10 seconds or, if you feel dizzy, as thgecmay be, until
the dizziness goes away.

Try this 5 times. The first time you perform thisomement, start by
turning to the right, and the second time, turthleft. Which of these
sides (right and left) makes you feel dizzier? Thssus on turning the
direction that makes you feel dizzier, (HealthwiSwaff, 2020). The
chair in front of you at the beginning and wall imehyou are for your
support when feeling dizzy.

3.1.4 Punch
Punches are one of the most straightforward mov&mgou can
perform. A punch is a forceful action that can keef@rmed with various

body parts. The hands, elbows, feet, knees are conbady segments
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for a punch. It is common to hear exercise scienimstruct their clients
to punch the air, (see figure 71). Punches arel@mepus push-pattern
motions.  Punches are usually directed horizontatigher than

vertically, (Hamilton and Luttgens, 2002). You aesigned in a way
that favours punching. Punching requires a forwaming position. To

perform a punch, keep your clichéd fists close @arychin, on either
side of your face. Give a punch by moving the aorwéard in an

alternate fashion and return the fists to the @usition after executing
each punch.

Figure 71: lllustration of standing and modified npbes. Source:
www.yourfithnesstools.com

3.1.5Push

A push movement is performed when your muscle misioenething
(weight) away from the body during the concentricage of the
movement and then lengthens in the eccentric plvasa the weight is
moved back toward the body in this non-travellingtion, you try to
move something away by pressure. You imagine yau ushing
something. You can push forward, sideways or upw#al can also
push downward, (see figure 72). Pushing movemenisied during
push-ups, bench presses, back squats, and forwenged. These
activities use the following muscles as prime mevethe gluteus
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maximus, quadriceps, calves, pectoralis major,odidf and triceps,
(Davis, 2016).
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Figure 72: lllustration of a push wup sequence. G&aur
www.dao.alaska.gov.

3.1.6 Pull

In this motion, you exert force on an object to mavtowards source of
force, which is you. You can pull an imaginary abjérom the side,
front, above or below your body. A pull is perfortrehen your muscle
pulls weight toward the body during the concentpartion of the
movement and then lengthens as the weight moveyg @@ the body
during the eccentric portion of the exercise. Yau also pull your body
weight, (see figure 73). The prime movers of pgllare the hamstrings,
latissimus dorsi, trapezius, biceps, forearms qoigls, and abdominals.
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Figure 73: lllustration of a pulling movement. Soerr
www.reddeltaproject.com.

3.1.7 Balancing

This is a motion where the body stands still onreasingly smaller
bases, like standing on one foot, (see figure 7@)e muscles of free
body parts held tightly to prevent rocking. Avombking down at the
ground or your feet. Rocking on the support leguith@lso be avoided.
Do not lean your trunk sideways or forward to supgour balancing.
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Fl‘ it

Figure 74: Balancing on one foot while standingui®@e: www.self.com
3.2 Manipulative Skills

At this level of your training, you must have thmownd caught a ball.
When you did, you illustrated manipulative skilldanipulative skills
are motor skills that involve handling and conir@l objects with the
hand, the foot or an implement like stick, bat acquet. Manipulative
skills include throwing and catching, striking witie hands, feet and an
implement. Kicking, volleying, batting and dribbdjrare also examples
of manipulative skills. They are movement skillgttldepend on your
ability to handle an object (like ball) or pieceesfuipment with control.
They are also called object control skills. It regs you to handle
objects with precision in accordance with speed emtrol. So, hand
and body coordination are very important for yoe@xe manipulative
skills.

3.2.1 Throwing

Throwing skill is used to propel an object througle air by a motion
from your arm. The throwing motion, be it overhasrdunder arm, is a
complex motor skill that involves the entire bodlyd series of linked
but sequential movements starting from the legsgq@ssing up through
the pelvis and trunk, and culminating in a balistiotion in the arm that
propels a projectile forward. It is a very commdillsn most athletic

events, (https://en.wikipedia.org). The throws ihletic field events

exclusively use this skill. It is also an importashill in many team ball
games. Find this out for yourself by watching acgoqfootball) match
and recording the number of throw-ins in that mat&lso, note the

124



KHE 336 MODULE 3

number of times the goalkeeper will throw the ball.

¥
\

Figure 75: Throwing a fitness or medicine ball gsian overhand
throwing. Source: www.veloprosports.com.

3.2.2 Catching

You have learnt throwing. Catching is another filled activity which
is enjoyed by everyone. It is instrumental in depelg hand-eye
coordination. To begin, pick a fallen ball and thr@ back to your
partner, who in turn throws it back to you. Thisitry to catch the ball
in the air, (figure 76). Practice is the key hese,the training must be
consistent. Besides balls, you can use a varietyolgécts during
catching, like balloons, ribbon strips, spongedptited cloths.
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Figure 76: An llustration of a catching skill. Soe:
www.inquirer.com.

3.2.3Kicking

Kicking is a manipulative motor skill that involvésver body or lower
limb movements. It begins the moment you use yegrtb move a
stationary ball. Though the leg is the focal pamthis activity, the arms
are also involved. So, you must learn how to swyogr arms, and
steady their hips in order to maintain balance wbemorming a kicking
skill, (figure 77). Once these movements are madierunning can be
combined with kicking a ball along an obstacle seur

b
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Figure 77:. lllustration of a kicking motor skill. o8rce:
www.ukessays.com.
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3.2.4 Striking

In striking, an implement such as a bat, racquestak is used to
contact an object, so as to propel it into the Biastering this skill

begins with securely gripping the handle of thelenpent, and exerting
enough force to propel the object. Start learningstrike with an

implement that is light in weight held in your dorant hand. Striking is
one of the toughest manipulative skill to mastergssure that you give
it adequate time and effort. Striking skill is im@nt when you play
tennis, table tennis, cricket, or squash.

Crennisihittingy

swing from low.

Howjtolteach]

standing in T position

Figure 75: lllustration of striking sequence in ren Source:
www.primecoachingsports.wordpress.co.

In human kinetics, manipulative skills are usedcedhtly to attain
proficiency and expertise in a particular movemaativity. In your

skills and techniques courses, you perform basigipodation skills in

order to develop endurance, coordination and fletip along with

accuracy. As you participate in these activitiesy yevelop physical
fitness. Also, they manage to understand their beel, and gauge its
tolerance level. If you regularly engage in thesevements, they will
contribute to your overall health and well-being.
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SELF-ASSESSMENT EXERCISE

1. Which of the following is non-locomotor skill?
(a) Walk

(b) Turn

(c) Skip

(d) a and c.

40 CONCLUSION

You have learnt that most skills used in sports modement activities
are advanced versions of fundamental motor si8lis.learning, develop
and improve on your non-locomotor and manipulaskéls will help
you acquire skills that will lead to an active lifater in life. It is
therefore important that you put this knowledgeatgood use in the
field of play.

50 SUMMARY

This unit has identified some of the basic non-tootor and
manipulative skills. It illustrated turning, slidjntwisting, among others
as non-locomotor skills. Catching, throwing, kiagkiand striking among
others were also mentioned as manipulative sKilleese skills were
enable you visualise and practice them. You hase béen exposed to
the sports where those skills have dominant apmica

6.0 TUTOR-MARKED ASSIGNMENT

1 In a strike, you contact the ball with -------—-----==----eeneeo-
(a) The head

(b) The ball

(c) The bat

(d) None of the above

2. Manipulative skills depend on -------------—— - m-omcmmm -
(a) Your ability to control your body

(b) Your ability to run faster

(c) Your ability to control objects
(d) Your ability to control your hands.
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1.0 INTRODUCTION

You have considered movement skills in units 3 &n&ome of those
movements use different parts of your body. Itngpartant that each
you move or rest, those body segments involvedebses. Unit 5 will
teach you the concept of body awareness and o#t@&ied concepts.
You will see the benefits of body awareness andadteristics of poor
body awareness.

20 [INTENDED LEARNING OUTCOME (ILO)
By the end of this unit, you will be able to:

mention three concepts related to body awareness
discuss why you need to develop body awareness
highlight 5 characteristics of poor body awareness
demonstrate 2 body awareness activities.

3.0 MAINCONTENT
3.1 Body Awareness

An active individual sometimes performs some moveiien space.
Different body parts are usually involved in thelsiferent movements.
It is therefore important for you to learn to beaagvof these body parts
and the movements they are involved in. Body awesgmefers to one’s
awareness of the body parts or dimensions, (Vakazdoguillansky,
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Bouhassira & O’Regan, 2011). It is the sensory awess that
originates from the body’s physiological state,alwng interactive pro-
cesses (including pain and emotion), actions (oholyt movement), and
appraisal (as well as complex bottom-up and toprdoeural activities)
shaped by the person’s attitudes, beliefs, andretqpe in their social
and cultural context (Price and Mehlings, 2016).

The concept of body awareness involves differerdetia of the
experience of being body. It is the knowledge necessary to move your
body through space; to relate to and interact wither objects and
bodies; to know that your body is yours and not sone else’s. Body
awareness also concerns how you imagine your dualy, you feel it,
and how you feelbout it. In your everyday life, all these aspects
combine, and the fact that your body is there, éwad you experience
throughit, becomes almost transparent to you. Has theee bgen a
time when someone told you that your hand is y@uttds obvious to
you that your arm is your arm. When you want toitiand reach for a
glass for a drink or scratch your head, you donead to think about the
position or the movements of your arm. Why? Thibesause you are
developing body awareness.

There are some concepts that are related to bodyeaess. These
concepts include body schema, body image and baahership. Body
schema is a real time-time dynamic representatiane’'s own body in
space, which is derived from sensory input anditisgrated with motor
systems for the control of action of the body. Baugage is a conscious
representation of the body, thought to be mainthine ongoing tactile,
proprioceptive, and visual input. It can be modediaby memory, belief,
and psychosocial factors. The sense of body-owigeoshits own is the
sense that it is yourody that is undergoing a certain experience, €ric
and Mehlings, 2016; Valenzuela-Moguillansky, Bougna@s& O'Regan,
2011).

Body awareness is concerned with both propriocepaod intero-
ception. It is necessary you know the meaning afseh terms.
Proprioceptions the perception of joint angles and muscle terssiof
movement, posture, and balance. Interocepothe perception of all
sensations from inside the body and includes theep&ion of physical
sensations related to internal organ function sash heart beat,
respiration, satiety and the autonomic nervousesystlymptoms related
to emotions. The brain is the center for body anass development.
The brain has body “maps” or precepts which canfgrmation about
every body part and its relationship to each otfieese maps help you
to realize how your body feels like when vision hkcked. Body
awareness tells about the condition of the segmehtyour body
without looking at different body parts. Common exde is seen when
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scratching your back when it itches or wiping fadeen it has dirt or
sweat on it. The many actions that go on in thisngxe are usually
taken as for granted by everyone, may be you do Hosvever, your
brain and body do not take them for granted. Theykwogether to
process sensory information from the brain to waisensory systems.
Consider the wiping of the face example to see titosvworks. In that
example, the brain sends messages to elbow sepbaific muscles can
contract and relax to flex your elbow joint enagliyour hand to go up
to your face to clean the sweat or dirt. Hand nessthat are related also
contract and relax in the wiping of your face. Yduwain directs your
hand to your face.

3.1.1 Benefits of Body Awar eness

Body awareness is the ability to recognise wherg Yody is in space.
Your muscles and joints send your information tarybrain about your
body and how it moves. Have you wondered why y@ucansidering
body awareness in kinesiology? There are many mnsagor this

consideration.

(1) Because body Awareness is the foundation wgaoh children
learn to coordinate their body parts and move thinospace and
about objects in their environment, children who it have
adequate body awareness often appear clumsy or akand
they frequently have difficulty with gross and fineotor
activities that require subtle changes in postsirength or force,
(Skill Builders, 2002; Price and Mehlings, 2016).

(2) Body awareness enables you to understand lesivtb relate to
objects and people at home, at school and outdBorsanstance,
proper body awareness tells you how far to reactolipects or
how close to stand next to a person.

(3) Developing body awareness is very importantmaerstanding
and acquiring such abilities as mathematical slai&l visual
perceptual skills. It is also related to handwgtskills. It is best
to develop body awareness throughout early andamidhood,
reaching an adult state by 10 to 11 years. If imissed at these
stages, developing it may be a very difficult tadyt not
impossible.

3.1.2 Characteristics of Poor Body Awareness

When you observe any of the following charactesssin yourself or any
child, it indicates poor body awareness:
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(1) Persons with poor body awareness easily bummp aothers or
stand in very close proximity to other people wheteracting
with them.

(2) They find it difficult to organise themselvesthe classroom as
well as home.

(3) The concept of right and left, up-down, undeer, or in-out is
confusing for them to understand and learn theeefollowing
directions is a difficult task. They easily gestin a journey.

(4) Poor body awareness makes subjects like matiesn physics
difficult to understand. Persons with this corditi find
Geometry, shapes, volumes, calculations hard denstand.

(5) Copying from the blackboard is a struggle fpeople with poor
body awareness due to midline crossing difficaltie

(6) There may also experience difficulty while ypt&y games like
football or cricket that involve judging distanaed speed of ball.

(7 With poor body awareness child’s brain is able to do motor
planning resulting in poor control over taskselikaking care of
oneself. This interferes with their learning prese

3.1.2 Development of Body Awar eness

How can you improve on your body awareness or Belpeone, like
children, develop it? There are many approachéelgng children, for

instance, develop body awareness. Start out byewsewy and

identifying body parts. Begin with very simple caorands such as kick
your leg, wave your hand or shake your head. Tgregress to motor
commands such as “touch your elbow, touch your’haatng others.

Then progress to more difficult commands such asicth your right

knee”. You can make the skills even more difficbly practicing

touching different body parts to different body tgdike touching your
right ear with your left hand; putting your rightbew on your left

thumb.

3.2 Body Awareness Activities

Body awareness has been presented to you as thaafitan upon which
you learn to coordinate your body parts and moveutph space and
about objects in your environment. You have alsarriethat it best
developed during childhood. There are many gameiies, (like Hula
hoop and Simon says games) that help develop bwdieaess. Perhaps
you missed it as a child; therefore, you will hawalevelop it to be able
to help others to acquire it. The following acties will help you:
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(1) Balance activities are very important in developamgl maintaining

@)

©)

body awareness. Improving balance is one way twaetboth the
proprioceptive and vestibular systems, thus inangaswareness of
the body. Participating in heavy work exercises lecal
proprioceptive input is beneficial for balance. Shype of input
gives your muscles and joints information about hgwr arms,
legs, head and trunk move. Weight bearing aatisjtisuch as,
wheelbarrow walking, jumping, stomping the feet, slpwps,
pushing-pulling and carrying heavy objects amonpet are
technically proprioceptive input activities.

Yoga activities within the realm of physical acties enhance body
awareness. Globally, Yoga is one of the most wedvwn and
widely practiced forms of body awareness exercise.

Walking backward will also help you develop and miain body
awareness.

3.2.1 Hoop Games

Hoop games are very good in the development andtem@nce of body
awareness. Hoops are popular in many games anatiasti whether it

is a warm-up activity for skills acquisition classér students, or a
planned activity to keep you fit and active. Ho@pe a great choice for
you because they are inexpensive and versatileingnakem perfect for
many different physical activities, (see imagesdifula hoop in figure

76).

134




KHE 336 MODULE 3

| shutterstock com - 5283324951

Figure 76: |lllustration of different hoop activiéie Source:
www.hesston.edu; www.shutterstock.com.

Watch the following You Tube videos from
https://www.youtube.com/watch?v=rHj3i41ehew;
https://www.youtube.com/watch?v=EuwNgNiC4BY, whemneops are
used as the main piece of equipment, or an impioptam of the activity.
When watching, join in the activities to apprecitite use of hoops in
developing body awareness.

After watching those videos, try the following adly through the hoop.

For a start, break up the group into several steaths (about 3 children
in each group). Give each group one hula hoopaliish a starting line

and another line about 10-20 feet away. The fiesson in each group
runs to the line that is 10-20 feet away and htidshoop several inches
off the ground. Then the next person runs dowmhs through the

hoop and back to the starting line. The third pemnsuns down, climbs

through the hoop and back to the starting linee fitst person climbs

through the hoop while holding it and runs baclstirt. The first team

with all three players through the hoop is the weinn

3.2.2 Simon Says Game

Giving the benefits and the desire to help childoavelop body
awareness, Simon says game has become very p@ndaboth
children and adults loved it. It is a game ideat thavelops body
awareness in children and can be played at the wattk friends,
both at night and in the afternoon. How is “Simoays’ game
played? You may have on many occasions played dachea this
game. For a start, designate one person in thepgagsuSimon and
the others as players. Simon stands in front ofpilagers and tells
others what they must do. It is important the ptayaust only obey
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commands from Simon that begin with the words "@isays”. For
example, if Simon says, play imaginary guitar, @iesymust pretend
to play a guitar. Then if Simon says "kiss youroij, you reach
for your elbow to kiss it. Whoever follows the comnd that
doesn't have Simon says, is out of the game.

Consider some of the funny but activity packed Smimo
says ideas that will help you develop and help ashéo
develop body awareness, (https://playtivities.cofy3
funniest-simon-says-ideas/). The activities you Iwil
consider are with some modifications. These aretjus
ideas to help you create and develop your own game
similar to the Simon says games. In the game, yan c
be the Simon, or ask someone in the group to be the
Simon. These games are also funny games you cag pla
at home and with friends. Watch Simon says gamemfro
https://www.youtube.com/watch?v=0OxRfgmLJCXw.

Follow these commands to play the game:

1. Simon says wave your hands.

2. Simon says lift your feet up as high as you can.
3. Simon says play your imaginary guitar.
4. Simon says roll over.

5. Simon says shake your hip.

6. Simon says freeze.

7. Simon says rub your knees

8. Simon says pat your head with you two hands.
9. Simon says crawl like a baby.

10.  Simon says pretend to climb a ladder.
11.  Simon says punch the air.

12.  Simon says cry like a baby.

13.  Simon says freeze.

14.  Simon says start singing your best song.
15.  Simon says walk on your knees.

16.  Simon says walk like a lion.

17.  Simon says stomp your friend.

18.  Simon says hug yourself.

19.  Simon says hide your hands behind.

20.  Simon says stand on 1 foot.

21.  Simon says freeze.

22.  Simon says kiss your knees.

23.  Simon says hug your friend.

24.  Simon says walk backwards.

25.  Simon says say come in your language.
26.  Simon says take off your imaginary cap.
27.  Simon says kiss your elbow.
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28.  Simon says tickle your feet.
29.  Simon says freeze.
30.  Simon says do what your friend does.

SELF-ASSESSMENT EXERCISE

1. The perception of all The sensations from insiderywody that
includes your perception of physical sensationsteel to internal
organ is known as ------------------

(a) Body knowledge

(b)  Interoception

(c) Proprioception

(d) Body Image

2. The ability to recognise where your body is in speccalled -----

(@) Posture
(b) Kinesiology

(c) Body awareness
(d) Proprioception

5.0 CONCLUSION

Mastering basic body awareness activities is anorapt step to
sustaining development in Human Kinetics. This aiistussed specific
benefits of body awareness. The unit exposed ydhdaliscussion on
body awareness as a quality that helps you mowerbdthis was done
to keep the benefits of body awareness fresh irr yoemory as you
practice Human Kinetics.

6.0 SUMMARY

This unit has presented to you the characterisias will help you to
identify poor body awareness. You have also begmosed to the
activities that develop body awareness. You are wery familiar with
some concepts that are related to body awareness.
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1.0 INTRODUCTION

The very focus of kinesiology is physical activihysical activity is
the cause of the physiological changes that gse to physical fithess.
However, physical activities do not automaticallyng these changes
about. They have to be structured (exercise), and must regularly

participate in them for the purpose of developimgl/ar maintaining

fitness. This unit will teach you how apply the cepts and principles
of kinesiology in exercise programme to developefss.

20 INTENDED LEARNING OUTCOME (ILO)

By the end of this unit, you will be able to:

o explain the focus of kinesiology and exercise pblggly in an
exercise programme

o state two benefits of flexibility to the body

o differentiate between muscular strength and emdbara

o demonstrate stretching activity for flexibility dgdepment.

139



KHE 336 KINES OLOGY

3.0 MAINCONTENT
3.1 Kinesiological View of Fitness and Exercise Programme

When you participate in an exercise programme, Wi@tvates you to
do so? No doubt, it is fitness. Yes! Fitness isrttagor objective of most
exercise programme. Exercise programmes are designaffect the
musculoskeletal and cardiorespiratory systems igekit This positive
effect is called adaptation. The adaptation makesah increase in
various fitness factors, such as, strength, enderdtexibility and work
capacity for efficient, safer and more enjoyableverent in work, play
and activity of daily life. The focus of kinesiolpgin an exercise
programme is on the forces that bring about theianstused in the
exercise and the analysis of the techniques emgldgemember that
exercise physiology which focuses on energy souates demands is
also involved in an exercise programme. Thereftwe,an effective
exercise programme, you need the knowledge of kioibsiology and
exercise physiology. This unit will focus only omé&siology of selected
physical activities for developing and improvingXibility, muscular
strength and endurance.

3.1.1 Joint Flexibility Development

You are able to sit, move and carryout some of ylaily life activities

because you have a measure of flexibility. Joiekilbility is an

important factor of wellness. So, it contributesytmur general health
and physical fitness. It is one of the factors I thealth related
component of physical fithess. Adequate level dxibility helps

prevent low back pain and many other aches andspthat are
associated with aging, (Hamilton and Luttgens, 2002

What is flexibility? Your body is endowed with majgints. Joints are
functional junctions formed by bones. They are owhere two or
more bones meet. Flexibility is the ability of anjpto move freely
through its full range of motion, (Hoeger and Haed905). It is the
ability of the tissues surrounding a joint to yidd stretching without
interference or opposition and then relax, (Hamiltand Luttgens,
2002). What are these surrounding tissues? You learat that joints
are junctions formed by bones. The surroundinguéissare those
structures found around a joint. They include ligats, fasciae and
other connective tissues related to the joint am@gonistic muscles.
See figure 77 that shows that knee joint with tmeainding tissues.
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Figure 77: lllustration of the structure of the kngoint with its
surrounding tissues.

Development and maintenance of some levels of Hikty are very

important in all health promotion exercise prograsmUnfortunately,
this segment of an exercise programme is usuallylosked or ignored.
Note that many skeletal problems and injuries aafigan adults are
related to a lack of or low level of flexibility.c$ how will develop

flexibility? You can develop joint flexibility thnogh stretching. You
have considered stretching in unit 3 under nondumior skills. Using

stretching as part of your warm up and cool downyfour exercise
programme will help reduce pain and other injuri@sthe same time
improve joint flexibility.

You have learnt that there are many joints in ymody. The flexibility
of a joint depends on (1) the anatomy (structuféhe joint, and (2) the
type of movement the joint allows and is required perform. So,
flexibility of one joint does not translate to fibxity of all joints. From
this it is not out of place to conclude that flakilp is joint and activity
specific. Attention is focused on specific jointsat involved in an
exercise programme during stretching. For a go@iogse programme,
flexibility activities must be able to stretch thissues that cross the
lower, hip, knees, ankle and shoulder.
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Stretching may be ballistic or static. Ballisticresthing involves
bouncing motions that mount great pressure on thet.j Though
effective in developing flexibility, it has a highsk of injury. It is
therefore, not recommended for beginners in exeq@isgramme. Static
stretching involves gradual stretching of the jdissues up to the point
of discomfort and the position where the discomisrfelt is held for a
period of 10 to 30 seconds. For instance, to strgtair shoulder, back,
hip and joints of lower limbs, assume a sittingippas on a flat surface;
extend your knees; reach forward to touch your tels your fingers;
continue reaching forward until fill a discomfottien hold the position
for a period of 10 to 30 seconds, (see figure B&).sure to warm up
before doing any stretching. Good examples of wapnactivities are
slowly running in place or walking briskly, or buep for about five
minutes.

Figure 78: Illustration of an activity for develog flexibility. Source:
www.pinterest.com.

3.2 Muscular Strength and Endurance Development

You may have thought that development of muscuteength and
endurance is only good for athletes and those whdatd jobs like
wood braking, wheelbarrow pushing among otherseNboat muscular
strength and endurance are important factors tefnel your physical
fithess. They are important for your wellbeing namd throughout life.
For you to be able to sit, stand, walk, run, jurip, carry objects, do
chores and enjoy recreational activities, you retezhgth.

Intelligent selection of physical activities willebdone when due
consideration is given to muscular strength anduemtte. This
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consideration involves knowing the meaning of miecstrength and
endurance. Although muscular strength and enduraneenterrelated,
there is a great difference in their meanings. Mlsscstrength is the
force a muscle or muscle group exerts against engigsistance or load
in one repetition maximum, (1-RM) or maximum effo& repetition
maximum is a concept made popular in the late 1®40Baloma and
Watkins. It is a maximum resistance or load a mauggbup can lift a
given number of times before fatigue sets in, (Hemiand Lutgens,
2002). 1 — RM is the maximum amount of weight tiftene time using
proper form during a standard weight lifting exsegi(McArdle, Katch
and Katch, 2010: 492). Hoeger and Hoeger, (200&9¢rbed it as the
ability to exert maximum force against a resistat@®@m these views,
the important consideration for muscular strengtmaximum force or
effort.

Muscular endurance on its own is the ability torgaput repeated
contractions by a muscle or muscle group. It isab#ity to sustain a
contraction against a sub-maximal resistance avexéended period of
time. So, when a muscle sustains an exertion afbansaximal force
repeatedly over a period of time, it indicates a&eleof muscle
endurance. Muscle endurance depends to a very largent on
muscular strength. A muscle with low strength lewdl find it very
difficult to repeat an action or movement severales or sustain a
contraction for an extended period of time. Themefoit is very
important to incorporate these two factors of heedated physical
fitness component into any exercise programme. Inength
development, the important factor will be the antooinload or weight
employed to overload the muscles, while in the &gment of
endurance, it is the number of repetitions of thevement that is of
great concern, (Hoeger and Hoeger, 2005).

In an exercise programme for the development ofcolas strength and
endurance, some terms define the type of traimuglved. These terms
are progressive-resistance weight training, isametraining, and

isokinetic training. There are basically two types muscle actions
involved those training approaches. They are st dynamic muscle
actions.

3.2.3 Static Action

Static action is a muscle action that does notlresuan observable
motion. It is also called isometric action and wscwhen a muscle
generates force and attempts to shorten but caowetcome the
external resistance. There is no change in thethenf the muscle
involved, hence, no observable motion, (McArddlgtdh and Katch,
2010). There are many isometric exercises. Fig@elldstrates the
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plank as an example of isometric muscle action. iSbenetric muscle
action does not produce mechanical work. Howevecan generate
considerable force despite the absence of observabigthening or
shortening of muscle sarcomeres and subsequehthjovement.

b

!

Figure 79: lllustration of isometric exercise (Han Source:
www.workoutlab.com

Isometric training has serious disadvantages #suaetime, becloud its
strength development capabilities. Some of thesaddiantages are:

1. It improves muscular strength only without havinty &ffect on
flexibility and cardiovascular endurance.

2. It works on the red muscles mainly. So, it is natable for any
who wants to improve on speed of motion.

3. It causes great pressure to build inside the bofigcting

breathing. This is its greatest disadvantage thathade it unsafe
for persons above 35 years of age to engage ih it also
dangerous for people with heart disease or weakralval wall
to embark on isometric action.

3.2.2 Dynamic Action
Dynamic muscle action, unlike static muscle actmmoduces noticeable
movement of a body part, such as an upper or Itméror the trunk, as

a result of muscle contraction. There are two tygfedynamic action of
the muscle - Concentric and eccentric actions.
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Concentric action involves the lifting of a load weight through a
specified range of motion. This weight could be dbells, disk weight

or stack weights that usually come as part of ngylth or Universal

Gym. In this action, the muscle shortens and joioivement occurs as
tension develops. In figure 80a, the biceps shatetihe weight is lifted,
(7). As the dumbbell is raised, the elbow is flexéd.the concentric

action, the resistance or load moved by the cotiigagnuscle is not
only the weight of the dumbbell, but the producttioé weight of the

load and the length of the load or resistance drtheoanatomical lever
(bone) involved in the action.

Eccentric action is a reverse movement to the ganceaction, which is
the lowering of the load or weight. Figure 80b skdte lowering of the
weight, where the triceps contracts to extend theve It is done in a
slow but controlled fashion and occurs when exieresistance exceeds
muscle force and the muscle lengthens while devagofension. This
action uses the eccentric contraction of the amig¢jo muscle, which in
the case of elbow flexion is the triceps. The ate contraction is
more effective in strength development becausestbhe fashion in
which it is performed makes the contraction to @uasinore tension than
in the concentric contraction.

ab !
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Figure 80: Muscle actions showing (a) concentrieo(gening), and (b)
eccentric (lengthening). Source: McArddle, Katcl &match, (2010).

In weight lifting, muscles frequently act eccerdtig (figure 80b) as the
weight slowly returns to the starting position t®gn the next
concentric (shortening) action, (figure 80a). Iftire eccentric phase of
weight lifting, the weight is slowly lowered, it mgroduce less muscle
soreness than concentric action, (Hamilton and geumt$, 2002).
However, using eccentric contraction solely asntrg activity for
strength development will be counterproductive,easl the activity
being trained for contains eccentric contractiorvement form.

SELF-ASSESSMENT EXERCISE

I Range of motion is related to -----------------——---------------—-
Muscular endurance

Joint flexibility

Eccentric contraction

Concentric contraction

apop

. The development of flexibility is done throughhat?

a. Running
b. Jumping
C. Stretching
d. Sliding

40 CONCLUSION

Mastering basic kinesiological concepts and priesipn fithess and
exercise programme is an important step to susidevelopment in
Human Kinetics. This unit discussed specific apphes you need for
the development of flexibility, muscular strengthdaendurance which
are foundations of fitness development. You are better prepared to
apply the principles and skills of kinesiology.

50 TUTOR-MARKED ASSIGNMENT

1. The focus of muscular strength is --------------——---------
(@) Physical activity

(b)  Maximum effort

(c)  Number of repetition
(d)  Weight training
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2. The flexibility of a joint depends on which of tFalowing?

(a) Length of the bone

(b) Training programme

(c) Relationship between anatomy and joint
(d) Anatomy of the joint

6.0 SUMMARY

This unit has presented to you the concern of kahagy in fitness and

exercise programme. You have also been exposed tery specific

terms, the benefits of flexibility, muscular strémgand endurance to
your health and wellbeing.
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