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EDITOR’S INTRODUCTION

r
\IXESI0LOGY has for many years been recognized by teachers as a subject
t was dufficult to tench successfully Among the many reasons for this are
) that are especially important (1) the muscles, covered by the skin, can
actunlly be seen in action, and when they must be seen only 1n imagination,
is the case when instruction 18 limted to the classroom, 1t be(comes doubly
d to visualize them later, and (2) the concepts of mechanics have usually
n taught with no relationship to the movements of man, and as a result,
‘e seemed remote from any practical use to the phymeal educator

The laboratory approach does much to dispel the mysteries of kinesiol-
5 for the student himself sees and feels and experiments. Dr Scott has
wn her ingenwity 1n departing from stereotyped patterns 1n assembling the
eriments and problems contained 1n this manurl Students who are con
*ted through these experiments will remember theiwr kinesiology, and this
1 consummation devoutly to be wished but not too frequently achreved.

C H. McCrox
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INTRODUCTION

Tun collection of materinls 18 designed as a workbook and study aid for students
of kinesiology The content of kinemiology courses 18 so detailed and so broad that it
seems demrable for the student to have a means of assembling data to supplement
and 1liustrato the subject mattor discussed 1n the text. The possession of thus supple-
mentary material 18 perhaps loss valuable than the process by which 1t 18 obtained.
Conduct of the projects presented here will call for various procedures.

The procedures demanded 1n this workbook are suggestive of study methods.
It 18 onlv the most exceptional student who can read the text and at the samo
time see mgnificant mmplications and the connechion with his ultimate goal of suo-
cess 1n massage, remedin] gymnastics, teaching of sports, or othor work. It is hoped
that the projects presented hero will help lum to make that appheation,

For example, the drawings which the student may complete should gerve to
visualize joint and muecle action. The problems will illustrate bame prinaiples and
provide llustrations from different activities, both simplo and complex. The aim 18
for the student to be able to evaluate an activity or exerciso in terms of the parts
of the body affected, tho results produced, and the mgnificance 1n both respects of

mat ons 1n performance. Moat of the problems can be completed in a mngle clnas
or by a daily assignment. A few call for prolonged work. Some of both types should
be tried if time permita

A mastery of anatomieal description of articulations and muscles 18 desirabloe
before undertaling kinesological work. The portion of this workbook deahing with

stomy may be used during an anatomy course or may boe used ns A review by the
» dent of kinesiology
Mlost kinemology courses are too limited in time to afford opportunity for eom
sletion of all projects presented here. Some institutions lack the laboratory space
and equipment to allow cach member of & large class to carrv on each Project As
means of overcoming this difficulty, the following procedures may be followed
(a) Projects which may be conducted individnallv or mn small unsupervised
oups mav bo completed as asmgnments outmde of class and the results compared
discussed brieflv 1n class
(b) Demonstrations may be condueted by the instructor or a class member for
1 entire class.

vh



vii1 Introduction

(c) Commuttees mav be orgamzed within the class, each working sumultancousiy
on a different project which will be demonstrated or roported Iater to the entire class,

As an aid to students and instructors, the Table of Contents suggests the use to
be made of each lesson. The three alternatives indicated are

assgnment for out-of-class study or preparntion
demonstration for the class
laboratorv expericnes for every member of the class.

Each lesson 18 marked with an X indieating that probably best reanlts will be ob-
tamed through the procedure ao checked. Each lexson 18 further marked with an x
indicating second best procedure.

Furthermore those lessons which ean be omitted without handicapping the
student too much have been starred (*) This does not mean that the content 18 m
umportant. It mmply means that it has been found that the majority of students can
aequire the information readily through reading or claas discusaion.

Thia outline, then, provides for 16 to 20 daily assignments, § demonstrations, 5
to 11 laboratory projects, 4 to 10 long term studies, all with alternate procedures
suggested to fit the time and facilities available for each class

This workbook 18 demgned primarilv to accompany the text of Analysis of
Human Motiox For that reason 1t parallels the book very closely topics and
onthne However, 1t should prove useful in courses other than those organized around

thus text



Lesson 1

Kinesiology What and Why?

References * Scott, AL Qladyw, dmalyas of Human Moton F 8 Crofts & Co, New York, 1842,
Chap 1
Glsssow Ruth, Fendamentals «w Physiwcal Edncation, Lea & Febiger, Philadelphia,
1932, pp 1720
Steindler, Arthar  What Has Biokmneties to Offer to the Phymcal Eduestor
Journal of Health and Phyncal Edxcation v 13, November 1542, p 507

TWhen did you slart learmng to throw a ball, to swng a tenms racket or a base-
ball bat, to swim, or to ride a bicyele! Can yon remember what 1t feels like to be a be
gnner? Unless yon have started somo entirely new skll recontly, you probably cannot.

Have you had a voungor mster who very mnch wanted you to teach her how to
play tennis or badmintont Of course, she probably did not ask yon outright, ahe juat
pretended she could play and did not mind that “swing and muss '’ But ahe really
wanted you to teach hor how to play the gnme well enough so that you eould enjoy
playng 1t togother Bat do you kmow why lLier balls or birda always behaved differ-
ently from yours?

Can yon look forward with conlidence to the day when your students atart asking
vou ““Why—, whv— why—1'’ Maybe you cau auswer soma of tho*‘why’s” bat thero
aro always ondless others and the more you learn to answer, the easor the others are.

Unfortunately, as we grow up we cease to ask ‘“Why 1" as many times as when
wo wore children. Start askang yourself now why you are being taught the details
of rome ekill or tvhy you perform othor skills as yon do.

Try answerng the following questions 1 a way to show kow improved results

aro obtamed. It 18 not adequate to zav this 18 the way to add distance or accuracy,
or this is the wav to avoid failure or ynjury

1 Wnor bend vour
knees in prep.
aration for a
jomp?

ncrdmhﬂhmlu]lﬂmhd.lrmthnnd t to discumions
and to T plemeat those refereuces given at thzluduﬂe:wrrwhmt.r:.m,& of Hemen Wotion
1



2 Kinesiology Handbook
2. Way keep your

elbow straight
when striling a

tennis ball?

3 Way bend your
elbowa when
catehing a ball?

4 Wry step for

ward with the

oppomte foot
from the throw

mg arm when
making &

throw?

5 Wnay atep for
ward while

throwing a
ballt

6 Wny use a
wrist snap

whon throwing
2 baseball or

striking a golf
ball?

7 Wnr stand
sidoward to the

pitcher whon in
tho batter’s

box?

8. Wrnr hold a

tenms or bad
minton racket

near the end of

the handle
rather than

several nches
up the bandle?t



10

11

13

14

15

Wirr use o run
ning approach
on the javeln
throw?

Wor lean in
when turmng
the corner on a
bicyele!?

Wex lean for
ward if prepar
g to make a
quick running
startt

Way stand
with feet apart
when spotting
for a tumbler?

Wxr arch your
back when do-
ing a head
stand or hand
stand?

War roll up
tight when do-
g a forward
roll?

Wor start the
ball low when

Lesson 1
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16 War are short
steps less dan
gerous than
long ones on
ot

17 ‘Wayx bend your
knees when
landing after a
jump?

18 WayY can a sub-
Ject with mus
cles too weak
for ordinary
use perform
movements
with those mua
cles when sub-
merged 1n
wator?

19 Woy does a
swimmer Wwho
18 standing 1n 3
or 4 feet of wa
tor find it 1m
possible to
bend over and
pick up a rock
he has dropped
at s feett

20 W do not all
balls bounce m
the same way!

21. Wnr do some
golf balls seem
to soar and oth
ers roll along
the groundf

Kineswlogy Handbookh




Lesson 1 5
22 Way does the

dogree of ten

sion of the
tennis racket
strings make a

difference in
your gamet

23 Wury do the

shoulders sag
and the head

hang forward

so cnsily 1n
standing and
eitting pom
tions?

24 Way »at
ficult or mome-
times mmposm
ble for a person
to bend the hip
jont and at the
same hme keep
the knees
straight?

2 Way is the
“‘toes out’’ po-
mtion poor for
walkingt

If you can answer all 25 questions fully you nre gong to find the rest of the
assignments very easy If you can not answer some of them, be alert, yon will find
these anawers, and many others, in the lessons to come, for kinesiology 18 largely an
explanation of why we move as we do

Add to the above questions, others for wlich von wonld like to know an answer
8tart the list of questions now, and keep adding to it as new questions arise 1n your
activity classes or in your reading When you find a partial or complete answer m
the text make note of 1t oppomto the question.



Rerzeexom
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PART I
STRUCTURE AND FUNOTION

The material in this section 18 designed pri-

manly as an anatomical and phymological

review 1n preparation for knesiologieal ap-

pheation. Howerver, 1f anatomy and kinesol-

ogy are not taught in the same course, this

section may be used 1n the initial learning
stages as study aids.






Lesson 2

Motion 1in Relation to Joint Structure

Referemces Beott, Al Gladys, Analysis of Hxmar Molton F 8 Crofts & Co, New York, 142,

Chap II

DeGarls, C F., Movable Joints and Joint Movements,’ Journal of Infernational
College of Burgeons v 5 Beptember 1942, pp 380-389

Elftman, Herbert, BSkeletal and Musenlar Systems; Structure and Funetion,
Medical Phynes Year Book Publieation, Chicago, 1944 pp. 1420-1424

Jones, F Wood, Structure and Function of the Foot, Williams and Wilkens Co.,
Baltimore, 1944 Chap XII, XXI

Leighton, Juck R., A Smmple Objective and Reliable Meamure of Flexibility,
Researck Quarterly v 13, AMay 1842, p 205

Truslow Walter Body Pouse Williams and Wilkens Co,, Baltimore, 1843 Chap I

West, Catherine Measurement of Joint Motion, Archives of PAyncal Medieane
v 26 July 1945 pp 414420

Equipment A goniometer (A gomometer 18 & device for measunng angles. It may
be purchased from companics supplying laboratory eqmpment, or, for
this study, an improvised form or large sizo protractor mav be nsed.)

Project A STUDY OF 8CAPULAR MOVEMENTS.

Stand behind a subject who has removed clothing from the waist up TUse
a skin penal and hightly outhne mnfenor angle and vertebral border of
scapula Have subject slowly raise arms mdeward.

— 1. In how many degrees of abduction 18 the arm when the inferior angle
starts moving?
— 2 How many degrees 1s the scapuln rotated upward at 1ts greatest de-
viation from starting position?
— — 3 What 15 the position of the arm when the scapula first reaches its
greatest rotation?
4 Compare the ahove measures taken on all subjects in class Is there
anv uniformity regarding these facta?
—— 5 How much individnal varation 1s noted?

Project B STUpY OF SHOULDER JOTNT RANGE

Stand behind a subject who has removed clotlung from the waist up
Tee a rkin pencil and lightly outline position of inferior angle and ver
tebral horder of scapula.



o Kinesiology Handbook

— 1. Have subject slowly raise arm sideward and record the degrees of
abduction when scapula first starts rotating upward. (If you have
performed both projects A and B compare figures as a check on rel
ability (or conmstency) of measures They should be the same.)

3. Have subject raise arm forward and rocord degrees of forwnrd elova
tion (flexion) when scapula first starts rotating upward.

3 Have subject raise arm backward and record the degrees of extension
and abduction when the scapula first atarts rotating nupward.

4. Describe (or draw) the path of ciroumdnction possible by shoulder
joint action only Use the path of the hand as the path of cirecnm
duction. (For an example of drawings on circumduction see Analysis
of Human Motior, pp. 14 and 25)

6 Describe or draw the path of arremmdaction possible by the combina
tion of shoulder and shonlder girdle action.

Project C: COMPARSOX OF RANGE OF MOTIOX TN DIFFERENT ARTIOULATIONB.
Measure the degrees of motion (both angular and rotation around the
longitudinal axis) 1n varous articolations using a gomometer Be vory

carefnl to got action of a single joint only
Indicate position of the joint when rofation is measured (for example,

knee)

Amcrmn‘ox Motrox Drorrrs Coxuexnr




Lesson 2 11

AgrTI0ULATION Motiox Drarers Coument

Compare class figures with those 1 Analysis of Human Motion, pp 31
33
What 1s class average for eacht Class range?

ArTIOULATION CorPARISON Average Raman




Ktnestology Handbool

1. What are the sumlarities i structare in the shoulder joint and the hip
Jomt?

2. What are the similarities 1n funotion of the shoulder joint and the lup
jointt

3 Why does the shoulder joint have a wider range of motion than the hip
jomnt, oven thongh the articular area on the head of the humerus 1
gmallor than that on the head of the femur?

4. What are the sumilarities 1n structure of the elbow and the inter
phalangeal articnlations?

5. What limuts hyperextenmon in the elhow? In the fingera?

6. Draw a diagram of the lower extremuty and indieate the direetion of
flexion 1n each articnlation (hip, kneq, ankle, toes)

7 Structurally the elbow and forearm have certain differences from the
knee and lower leg Lust those points of structurnl difference IHow
do thev affeet the actiou?



Losson 3 13

Drrrerexoes Errror

8 What generalization can you make about the structure and function of
the upper and lower extremities?



Lesson 8

Muscles of the Upper Extremity

References Beott, Al Gindys, Axalysu of Human dotwn F 8 Crofts & Co, New York, 1942,

Chap III

Daniels, Liucille, AMarian Willlams, and Catherine Worthingham, Alwscle Testing
W B Bsunders Co, Philadelphia, 1946 pp 106-187

Elftman, Herbert, Skeletal and Museular Systems Structure and Function
Medieal Physics Year Book Publieation, Chueago 1844 pp 1420-1424

Bpaltehols, Werner Hand Atlas of Human Anatomy J B Lippincott Co, Phila
delphis, Vol 1T 1933

Truslow Walter Body Powe Willlams and Wilkkens Co., Baltimore, 1843 pp
85-120

Equipment Several poncils with different colored leada.

Projest A s MUBOLE. POSITION AXD BHAFE.

Draw the muscles on the framework presentod in the piotures The draw
g shonld be acourate in terms of both attachments and direction of mus-
cle fibers,

Project B Line or ruLL.

Draw in the line of pull of the musele on tho skeletal framowork. Alvs-
cles functionally having two or moro subdivisions should have a line of
pull for cach division of the muscle.

14
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Acrion

Adduction of the
wrist

Flexion of the
fingers

Abduction of the
fingers

Kinesiology Handbook

SyweraisTs

ANTAGONISTS




Lesson 4

Muscles of the Back

Referencest Scott, AL Gladys, Analyss of Human Moton, F 8 Crofts & Co., New York, 1942,

Chap II1

Daniels, Lueille, Maran Willjams, and Catherlne Worthingham, Afusels Testing
W B Saunders Co., Philadelphia, 1848 pp 18-24 3032

Elftman, Herbert Skeletal and Muscular Systems Strueture and Function,
Medwcal Phystes Year Book Publieation, Chieago, 1844 pp 1420-1424

8palteholz, Werner Hand Atlas of Human Anstomy, J B Lappinectt Co., Phila
delphia, Vol, T1, 1933

Truxlow Walter Body Pows, Wilhams and Wilkens Co., Baltumore, 1843, pp
45-85

Equipment Several penails with different colored leads.

Project A AlUBCLE POSITION AND SHAPE-

Draw the muscles on the framew ork presented 1n the pictures The draw
mg should be acenrate 1n terms of both attachments and direction of mus
cle fibere.

Project B Linee or puLL.

Draw in the line of pull of the musgle on the skeletal framework. Aluscles
functionally having two or more subdivisions should have a hne of pull
for each divimon of the muscle



22 Kinestology Handbool,
Progect C MuscLr grours,
Lust the muscles belonging to the followng groups.
ActioN SyxzrasTs Antaconists

Extension of the

spine

Lateral flexion of

the trank

Rotation of spine
(only those mus-
clos on the poste-

rior aspect of tho
trunk)




Lesson &

Muscles of the Abdomen

Beferences: Seott, 1. Gladys, Analyns of HHuman Rotion F 8. Crofts & Co, New York, 1842,

Chep IIT

Daniels, Lucille, Mgrian Wilhams and Catherine Worthingham, Iuscle Tesiing,
W B Saunders Co., Philadelphia, 1946, pp 26-28, $4-36

Elftman Herbert, Bkeletal and Musenlar Systems: Structure and Fumetion, '
Aledical PAysies Year Book Publieation, Chicago, 1944, pp 1420-1421

Spalteholr, Werner Hand Atlas of Human Anatomy,d B Lippincott Co., Phila
delphia, Vol II, 1953

Equipment Several pencils with different colored leads.

Project A MuUsaLE POSITION AND BHAFE.

Draw the muscles on the framework presented 1n the pictures The draw
g should be accurate in terms of both attachments and direction of mus-
cle fibora.

Project B Lixm or ruLL

Draw 1n the line of pull of the muscles on the skeletal framework. Alns-
cles functionally having two or more subdivisions should have a line of
pull for each divimon of the musele,
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Progect C Musore crours.
Last the muscles belonging to the following groupa.

Action BynercmTS AXNTacoNIETE

Flexion of the

spine

Lateral flexion of

the trunk (ante
rior aspect of

trunk only)

Rotation of spine
(anterior aspect
of trunk only)




Lesson 6

Muscles of the Lower Extremity

References: Beott, AL Gladyw, Analyns of Human Motion F 8 Crofts & Co,, New York, 1942,

Chap III

Damniels, Lueille Marian Willilams and Catherine Worthingham, Alwscle Testing
W B Saunders Co., Philadelphis, 1346, pp 40-105

Elftman Herbert, Skeletal and Muscular Bystems Structure and Function
Medical Physics Year Book Publication, Chicago, 1944 pp 1420-1424

Bpaltehols, Werner Hand Atlas of Human Anatomy J B Lippineott Co., Phila
delphia Vol II 1933

Truslow Walter Body Poise Williams and Wilkens Co., Baltimere, 1843 pp 13-45

Equipment 8evoral pencils with different colored leads.

Progect A A UBGLE POSITION AND BHAPE.

Draw the muscles on the framework presented in the pictures The draw
ing should bo accurate mn terms of both attachments and direction of mus
cle fibers.

Project B Lawr or puLL.

Draw 1n tho line of pull of the muscle on the skelotal framework. Afus-
cles functionally having two or more subdivisions should have a hine of
pull for each division of the mueclo
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Project C MusoLs aroups.

Lecsson 6

Last the muscles belonging to thoe following groups.

AcTiox

Flexaon of the hip

Abduction of the
hip

Inward rotation of
the ip

Flexion of the knee

Inward rotation of
the knce

Flexion of the
ankle

Invorsion of the
foot

Floxion of the
toes

SyxenamTs

AxTacontETs




Lesson 7

Muscles in the Process of Contraction

A muscle whuch 18 contracting in any wnstance whero motion is permutted 1n the
directron of the contraction, appears to shorten and thicken. This 18 isotomo (conocen
tric) contraction.

A muscle which 18 contracting, 1n any instance where motion is not permutted,
goes through the same physiological process ns the one wluch shortens, and tension 1
crenscs within the muscle and on its two attachments, This 1s isometric (static) con-
traction.

A musclo which 18 controlling or checking tho rate and range of a movement may
actually become longer even though it 18 1n a state of contraction. Ths is eccantno
contrachon.

A musecle must pull on a bono it can not push.

References Seott, M Qladyw, Analyns of Human Aotion, F 8. Crofts & Co., New York, 1842,

Chap I

Smout, C F V and R.J 8 McDowall, Anatomy axd Phynology for Students of
Psysotkerapy Ocempational Therapy and Gymunastics Edward Arnold & Co,
London, 145 pp 300-30v

Hober Rudolf et al, Physical Chemistry of Cells and Trssuas Blakiston Co., Phila
delphla, 1846 Chep 33

Zoethout, William D, and W W Tuttle Textbook in Physiology C V Mosby
Co., 8t. Louls, 1930, Chap VI

Project o PALPATE THE MUSGLES IY ACTIOX A8 A STUDT TEOLNIQUR AND TO VERIFY
ACTIOXS ACCORDED THEXM

One method of studying musclo action is to watch the muscles chang
1ng shape during movemont. Another 18 to placo the hand over the muscle
and feel the change of tension when the muscle goes into nction. (Many
of the deeper muscles can not bo studied by this procedure.) In some
cascs obsorvation of the tendon of insertion may be holpful In detecting
muscular action.

Select a subject with clothing which permits exposure of museles in
volved in the following actions Feel the muscles before starting, and
duning nction. Differentiate, when possible between instances where the
entire mosclo acts and instances where only parts of the musele act.



1. Raise arm sideward

2. Ruse arm smdewnrd aganst remst
ance

3 Flex the elbow

4 Extend the clbow ngainst romst
ance

5 Flex the head (neck)

6. Turn foce to right as head drops
forward

7 Rise to tiptoes while standing

8. Extend tho knee ngainst remstance

9 In etanding postion, abduct leg

10 Bithing with knees strmight and
legs parallel, turn soles of feet
toward each other while trymng to
doreal flex the foot

Lcsson 7

Principal
Muscle

39

Synergistic Muscles
TV hsch can be Felt

Under what arcumstances do moscles shorten and thicken when contracting?t

Explan the terminology used to 1dentify the three types of contraction

What is tho effect of rematance on the reaponse of the muscle?



Lesson 8

Tonus of the Muscle

Mauecle tonus is helpful in preventing jerky movements when starting from a
resting pomtion and also in reducng the interval betwoen stimulation and the start
of movement.

References Scott, 3 Gladys, Analyns of Human Motion F 8. Crofts & Co., New York, 1948,
Chap 1V
Eggleton, AL Grace, Alusewlar Ezercise Paul, Treueh, Trubmer & Co., London,
1936 pp 179 189
Zoethont Willlam D., and W W Tattle Textbook 1n Phynology O V Alahy Co,
8t. Lows, 1910 Chap VI

Equipment A hinged jomt model (made of two small boards hinged together) with a
robber band attached across the joint. (See Figure)

X

Fra. 16

Project To DEMOXSTRATE THE EFFECT OF TABYIXO DEUREES OF TEXSION OY TIE EUBBER
BAND A8 ILLUSTEATIVE OF VARTTNO DEGREFS OF TEXSION IX MUSCLER,

Place the model on a tablo as in a of tho illustration with the olastia
loosc Then pull steadily according to tho line of forco indieatod.

40



Lesson 8 4

1. What happens before end X starts
moving?

2. Describe the reaction of X when 1t
doea move

Then placo the model on the table 1 position b and hold the ends Be-
lease ond X.

3. What 18 the effect?

Replaco and then release end Y
4. What 18 the effect?

Repeat 1n pombon ¢ -
5 How does the reaction comparo?

6 Why is relaxation never qute
mmilar to that represented 1n a?

-

How much does fonus vary?

8. What are the factors determining
variations in tonus?

9 If you are expected to mnke o
quek musenlar response should
you try to relax as much as pos-
sible 1n preparation for it?

10 If tho force which causes n !
to be stretched is released why 18
the response seldom like that of —
the stick 1n position c?

—_——

-y



Lesson 8

Tonus of the Muscle

Muscle tonus 1s helpful in preventing jerky movements when starting from a
resting position and alao 1n reducing the wnterval between shmnlation and the start
of movement.

References Seott, AL Gladys, Analyns of Human Molion F 8 Crofts & Co., New York, 1942,
Chap IV
Eggleton, M. Grace, Alxsculsr Ezercus, Paul, Treuech Trubner & Co., London,

1936, pp 179-189
Zosthont, Wilbam D., and W W Tuottls, Textbook sn Phynology O V Moshy Co,
St. Lonis, 1940 Chap VI

Equipment A hinged joint model (made of two amall boards hinged together) with a
rubber band attached across the joint. (See ¥igure.)

X

Fro 16

Project To DEMOXSTRATE THE EFFECT OF VARYIXG DEGLEES OF TEXSION OX THE RUDRER
BAXD AS TLLUSTRATIVE OF VARTLXG DEGAEYS OF TEXBIOX X MUBCLEA,

Place the model on a table s 1 a of the illustration with the elastio
Joose Then pull steadily necording to tho line of foreo indiented.

40
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1. Whnt happens before end X starts
moving?!

2. Desncribo the reaction of X when 1t
does move.

Thon place the model on the table 1n position b and hold the ends Re-
lease end X.

8. What 18 the effect?

Replace and then releaso end Y
4. What is the effect?

Repeat 1n position o .
b How does the reaction compare!

6 Why 18 rolaxation never qute
swlar to that represented 1 a?

-

How much does tonus vary?

8 What aro the factors determuming
variations n tonus?

o

If you are expected to make o
quek muscnlar response should
you try to relax as much ns pos-
sible 1n preparation for itt

10 If the force which causes a 1
to bo stretclied is released, why 1s
the response scldom like that of —
the stick in position ¢t




Lesson 9

Muscle Fatigue and Contracture

After a muscle hos warmed up, 1t continues for a time to give optimum perform
ance, Le., full contraction and relatively ful relaxation Then it gradeally demon
strates the offects of progresmvo fatigue by leas extensive contractions and less re-
laxntion Continued use eventually brings 1t to tho point whero 1t can nerthor contract
when stimulated or relax when the atunnlus 18 removed.

Tn the kymographic recording above, tho loft hand side of each penk ropresonts
the contraction resulting from a single stimulns. The nght hand side represents the
relaxntion following that contraction. The height of the penk ropresonts the relative
extent of the contraction. The depth of the trough botween confractions represents
the relativo relaxntion hetween contraetions

Referemces Scott, M. Gladve, Analyns of Muman Molion F 8 Crofts & Co, New York, 1042,
Chap 1V

Francm, Carl C,, Clinton Knowlton and W W Tattle, Tertbook of Anatomy and
Phynology C ¥ Moy Lo, 8t Towms, 1H3 pp 194-197

Sehnelder Edward C., I Aynology of Uusewlar Aeltrily W B Bannders Co,, Phila
delphin, 1939 Chap. XN

Zoethout Willlam D, and W W Tattle Textbook 1 Phynology C Vv Aosby Co,
8t Louis, 1940 Chap VI

Equipment A small pulley, oord, weight of soveral ounces adhemvo tape.
42
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Project A STUDY OF THE KYMOGRAPHLIO RECORDING ABOVE.

1. Detormme, m the figure abovo, the proportion of time ropresonted 1n
which the muscle is oporatwg at 1ts optimum.

2. Determne the proportion of time m whueh 1t 18 operating without
marked fatigue

3 Dotermine the pomnt bovond which you could not comfortably procoed
(judged by feeling 1 the muscle, not general respiratory discomfort)

Project B To rRopuCs COMPLETE FATIGUE OF A MUSACLE.

Scat the subject bemde a low table or 1 an arm charr  The hand and arm
should be placed on the table 1n such a wav that the arm 1s relaxed but
supported all along the forearm and to the base of the fingers. The hand
should be strapped to the support so the weight =l not Iift the hand.

Tho pullev should o suspended approxmately abovo tho end of the
middle finger Prepare the equpment with the cord through the palley
and weight attached. Tho weight should be about three-fourths of tha
maumum which the extensor ean Lft

The hand 18 strapped down, palm up The cord ia attached at the artie-
ulat:on of the sccond and third phalanges of the middle finger and mads
secure by adhesive tape  (Avoid tight strips of adhesive around the finger
in such a wav as to shut off circulation ) YWhen the exteneor is not work
ing the weight will enuso fiexion of the finger Start rhvthmieal extension
of tho finger to the pownt where the finger 1a straight and honzontal, Then
let finger relax  The rate should pot allow anv marked pause at either ex
tenmion or flexion. Continue until the finger will no longer move.

Itceord the nnmber of extensions before it ap-
pearcd difficnlt to make contraction.
Record the number of extenrons at which it

appeared 1o 1o longer relax fully between eon
tractions
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Record the total number of extensions before
1t ceased to be able to function

What muscle is responsible for this opera
tion?

Assnmng that it 18 desmrabloe to have tho ex
periment completed within a comparatively brief
time—

why 18 1t better to use tho third finger
rather than the second or fifth fingers?

why is 1t better to use extensor action
rathor than flexor actiont

What would bo the effect of a heavior weight?

What would bo tho effect of a lighter weight?

What would be the effect of a slow econtrolled
flexion on each cyclet

What arc the floxors of tho third finger dong
durng the exporiment?

The base line below represonts the total time during which the fingor
worked. Construct n carve over the baso line showing the relative pro-
portion of tume in which the muscle functioned easily and effoctively, and
the point at which it consed to rolax readily

Was the final contraction similar to the final one in tho illustration
at the beginming of the lesson? (If it wns simular, the muscle is in a
tsgramp ’ and is in need of heat and massage.)

Does an individual ordinanly work to the point of musele contracture?



PART 11
APPLIED MECHANIGS

The lessons m Part IT are designed to parallel
the study and class discussion throughout the
course in kinesmology They are aimed at giv
ing the student experience i connection with
principles discussed and thereby help him 1
retaining that information.
Sce Part ITT for additional projects which
require longer than the daily lesson to com
plete, but which may be used as additional
brojects if started early enough in the eonrse.
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Record the total number of extensions before
1t ceased to be able to function
‘What muscle 18 responsible for this opera
tiont
Assuming that 1t 1s desirable to have the ex
periment completed within a comparatively brief
time—
why is 1t bottor to use the tlurd finger
rather than the second or fifth fingers?
why 18 1t better to nuse extemsor action
rather than flexor action?

‘What would be the effect of a heavier weight?

What would be the offect of a hightor weight?t

What would be the offect of & elow controlled
flexion on each oycle?

What aro the flaxors of the third finger doing
during the experment?

The base line below represents the total ime during which the finger
worked. Construet a curve over the baso line showing the relative pro-
portion of time in which the musclo functioned eanily and effectively, and
the pont at which 1t censed to relax readily

Was the final contrnction similar to the final one in the illustration
at tho Leginning of the lesson? (If it was sumlar, the mueele is 1n a
‘oramp * and 18 1n need of heat and massage.)

Doos an individual ordinanly work to the point of muscle contracturet

TWhy!



PART II
APPLIED MECHANIQS

The lessons in Part IT are designed to parallel
the study and class discussion throughout the
course in kinesiology They are aimed at giv-
1ng the student expenence 1 connection with
prinaiples discussed and thereby help lum in
retaining that information.
Bee Part II for additional projects wiuch
require longer than the daily lesson to com
Plete, but which may be used as additional
projects if started carly enough in the course.






Lesson 10

Movements of Body Segments
are Angular Movements

References: Seott, M. Glady, Analysu of Human Mohon F 8. Crofts & Co, New York, 1842,
Chap V
DeGaris, C F, Movable Joints and Jolnt Movements, * Journal of International
Collegs of Surgeons 5 September, 1942, pp. 360389
Danlels, Lueille, Marian Willama, and Catherire Worthingham, Axscls Testing
W B Samnders, Philadelphia, 1846 pp 40-188

Project To TRANKLATE ALL MOTIOX INTO AXQULAR MOVEMENT

Perform the following movements and complete the outline given below

All movements start from the anatomical pomtion unless otherwise
stated.

Praxn or Drgrers or
Mortox Axm Rorarion
1. Arms raised sideward, midway
from mdo to shonlder level
2 Arms raieed sidoward to shoul
der level
3 Arms rmsed forward until over
head
4 Elbow flexed until forearm s
honzontal
5 Ayms start abducted at shonlder
level, palms forward, elbow
floxes until fingers touch chest ——
6 Hand placed on table palm up
flox fingers at metaearpal pha
langoal articalation until fingers

are as nearly vortical as pos
sible

-3

Flex kmea as fully as possibl

Standing erect one leg ramed
as nearly forward as poasible

x

47
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Standing orect, one leg raised
sdeward ae far as possible
without moving trunk

Standing on one foot, kneo on
froe leg straight, torn tees in
toward other foot as far as pos-
sible, then turn out as far as
possible




Lesson 11

Internal Muscle Structure

AMuscle fibers are arranged in varniations of parallel and penmiform types.
The length of the fibers determuines the rangoe of contraction
The physclogical cross sochion of the muscle determunes ite countractle force

References Beott, M. Gladyn, Amalyns of Human Motion, F 8 Crofts & Co, New York, 1042,
Chap VI
Haines, R. W., Museles of Full and Short Action ' Journal of Amatomy, v 69
October 1943 pp 2024
Hbber Rudolt, Phyneal Chemutry of Cells and Tissnes, Blakiston Co., Philadelphia,
1946 pp 453454

Project 4 CoMsTRUCT MODELS OF FACH OF THB PEINOIPAL TYPES OF INTEENAL ALUSGLE
coxsrnvorion  This can be facilitated by modeling after a specafie musclo
Howover, do not be so concerned with details of proportion and size that
the charactenstic arrangement of the flbors within the muselo is lost.

Equipment U pipestem cleaners to reprosent musclo fibors and a pieee of cork or
severnl pieces glued together and cut to represent the form of the ten

don or bone. Adhesive tape and glue may be used to make cleaners ad
here 1n or on the cork

Construet the following models

1 Longtudinal, paralle), short fibers (1ntercostals)
2 Longitudinal, fusiform (pronator tercs)

3 Lorgitudmal, triangular (deltoid)

4 Penmform, sumple (peronens longus)

& Penniform, bipennate (rectus femoris)

6 Penniform, multipennate (gastrocnemna)

Project B Usrxa & GIVEX srouwr or MUSCLE STRUCTURE, COXBTRUOT MODELS HAVIXG
DIFFEEEXT POTENTIALS FOR EXTEXT AXD STREXUGTI OF COXTRACTION

Equipment Uke twine string to represent musele fibe
or bones. Use 36 inches of string and
model. Construct 3 models

L Intereostals—split adhemre in
lengths and fosten to adhetive.

49

78 and adkesive tape for tendons
adhesive one inch wide for each

two long stnips, cut string into inch
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2. Boleus—one piece of adhemve 8 inches long, split upper two inches into
mx atrips, leave lower inch 1intact for tendon of Achilles. Use another
two-inch strip for tibia fibula. Cut string mto two-inch lengths. Attach
both to bone and higamentous branches

3 Bartorius—two small pieces of adhemve Cut string into 4 nine-meh
lengths

Answer the following questionss
1. What are the advantages of the penniform arrangement?

2, What ara the advantages of a long muscle like the sartorinat

3 What goneralizations can you make about the internal strnoture of the muacle
m relation to the articulation which 1t affecta?



Lesson 12

Leverage

References: Seott, ML Gladys, Analyns of Human Mofion F 8 Crofts & Co,, New York, 1842,
Chap VI
Luhr Overtan, Physies Tells Why Jaques Cattell Press, Laneaster Pennsylvaniz
1046, Chap 3
Trudow Walter Body Powss Williamas and Wilkens Co,, Baltbmore, 1943, Chap I

Equipment A 12 or 15 inch ruler or stick may be used, two or three small objects
of known weight which may be taped or tied to the lever, small spring
scale.

PfO]oCt: To sTUDY THE EFFECT OF DIFFERENCES IX LENGTH OF LEVER ARMS AND OF DIFFER
ENT REMISTANCE.

Second claas. Attach spring scale by means of a string or by puthng a
hole through the ruler near its end. Attach the weight 3 imnches from the
axs,

Btart with ruler Iying on top of a table with one end held firm against
a book or finger Laft slowly ao Jover is just off table

Fia 18

51
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Record below the length of ench lover arm, weight of remstance, and
pull registered on the scale

Repeat with weight moved ont to 6 1nches and again at 9 inches.

Resistance arm ____, force arm ___, remstance ___, forco ___.
Resstanco arm . foree arm ____ remstance ___, foreo __
Remstance arm fores arm realstance , foree .

What 18 the offect of lengtherung the resstanco arm?

Third class Same position of ruler Faston weight on onter end of ruler
Attach the scale at 3 Inches and record all values.
Ropeat with scale attached at 6 inches and 9 inches.

Resstance arm __ force arm _____ resistance , force .
Romstance arm _ force arm _____ resistance . fores .
Resistance arm ___  force arm ____  remstance ___, fores

VWhat is the effect of changing the position of the pulling force?

How do the two types compare in effectiveness? What compenaating value
1 obtained in the nneconomucal one!

What generalizations can be denved from the two fllustrations above
which will apply also to the first class lever?
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Docs the forearm always operate as the samo clss of lever? Explain.

Last other segments which are sumilar to the forearm with reapect to dif
ferent levernge

Explamn tho following statements
The first class lever 18 well designed for balance.

Tho sccond class lever is designed for power and economy

The third class lever 1s buult for speed.



Lesson 18

The Effectiveness of Muscle Pull

The angle of pull of a muecle changes with overy change in pomtion of the part
moved

The angle of pull 18 relatively small for most muscles through a conmderable
portion of their range.

Referencas Scott AL Gladys, Analyns of Human Lloton F B Crotts & Co, New York, 1842,
Chap VI and VII
Luhr Overton, Physies Tells Why Jaques Cattell Press, Lancaster Pennsylvania,
1646 Chap 2

Equipment A small stick or ruler Make a hole or notch 1n one end and attach a
string

Project To sTUDY THE EFFECT OF TR ANGLE OF PULL OF THR MUBCLE.
1. Place the stick out flat on the tablo and straight in front of you with
the fingor of the left hand against the near end and the string attached
to the far end. Strotch the string back direetly on top of the stick and
pull directly toward you
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What 18 the angle of puli?

TWhat 18 the perpendicular distance?

What is the effect on tho lever?

What is the effect on the finger hold
ng the lever to prevent slipping?

2. Repeat, but holding the fingers grasping the string about two inches
above the near end of the lever

What is tho angle of pull at the
start?

What 18 the angle of pull when tho
lever bhas rotated 30°%

What 1s the perpendicular distance?

What 1s the effect on the lever?

What 15 the effect on the finger hold
1ng the lever to prevent elipping?

Cite an example of a muscle which
pulls in this manner

3 Place o large epool, or any object with a rounded or narrow top surfade,
at the near end of the lever and hold in place, Place the string across
the spool and pull directly toward you with fingers along the table.

WWhat 18 the angle of pull?

What 18 the perpendicular distancat

What is the effect on the levert

What 18 the effeet on the finger hold
1ng the lever to prevent shipping?

Cite an example of a muscle which
pulls 1n this manner

What is the prinaipal effect of the
spoolt

What would bo the effect on the lever if the spool were held at the edge

of the table and the atr
of the & ng were pulled directly downward after pasang
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‘What 15 meant by the moment of retation of a muscle pullt How 18 1t Te-
Iated to this project?

What structures in tho body give the same offect as the spool!

Indrcate the way in which the angle by which the remstance applies to the
lover affects tho effectivencss of remstance



Lesson 14

Lever Length
in Relation to Rate of Movement

The longer the lever, the slower the swinging time for a given amount of force.

References Beott, M Gladys, Amalyns of Human Motiomn F 8 Crofta & Co., Now York 1042,
Chap VI

Equipment Two or three hightweight sticka (stripa of lath will serve) one-foot, two-
foot, three foot lengths Bore a hole in sumilar positions i the uppor end
of cach Smooth ont hole o a8 to reduce friction. A largo nal or other
round metal bar to be inserted into holes 1 sticks. It 1s preferable, but
not essential, to have this axle fastened into something firm so 1t does not
need to be held. Stop watches.

Project To sTUDY TIE EFFECT OF VARYIXG THE LEXGTH OF TIIE LEVER, OR THE DISTANCE
TO THE OENTER OF GRAVITY OF THE LEVER, OX THE BWINGIYG RATE.

Uso two sticks of different lengths. Pull up to the Lorizontal posifion
and release mumultancously With a stop watch on each, time the
amount of tume for 10 full oscillations. Compare timey Or, if enly one
stop watch 18 avmlable for the entiro class count the number of trips
across in 10 scconda,

Use two sticks which are hinged 1n the middle to represent kneo
action. Leave ono hanging stroight and fasten the other up 11 o position
of almost full flexion. Pull up to the borizontal postion and relonso

mmnitaneonsty  Count the number of trips acrose for cach in 10
acconds.

List examples where arm or log 1 flexed to reduce swinging time or
to reduce remstance to swmging

(2]
-1



Lesson 15

Force Developed
at the End of a Long Lever

TWhen a lever moves, each point on the lever describes its respective ars in ex

actly the same tumo as every other

point. If the lever 18 & long one, the points near

the outer end of the lever are moving at a much fastor raoto than those necar the

fulerum

The momentum resulting from this high rate of specd may be imparted to other
objects which are 1n contact with the lever

420

References Scott, M. Gladys, Axalysis of Human 2lo-
tion F 8 Crofts & Co., New York, 1942,
Chap VI
Lubr Overton, Physnics Tells Why Jaquea
Cattell Prem, Laneaster Pennsylvania,
1946, Chap 3

Equipment: Use a dynamometer with a push pull
attnchment, a rope, pulley, and ball
arranged accordmng to the dugram.
Two sticks, one twice as long as the
other preferahly with one end shaped
for a comfortable grasp.
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Project 'To COMPARE TIE STRIKING FORCE OF TWO STMILAR LEVERS, ONE OF WIHICH I8
LOSGER TOAXN THE OTHER.

Hold tho atick so that 1t con be swung through o horizontal are of

either 90° or 180° to contact the ball attached to the equpment. Estab-

Lish o comparatively slow rate of swinging which can be timed and hept

umform for each lever (A slow rate will also provent damage fo the
eqmpment.)

What force was regstored by the blow of the ghort lever?

What force was regstored by the blow of the long levor?

If you had a series of clubs of graduated lengths, what would you
expect to derive from their use 1o aa experument such as this?

What sports make use of n long Iever?

In what sports 13 a shortened lever used on some occasions? What 18
the reason for shortemng n each easc!

Srosr ExasrLs Rrasoy




Lesson 16

Inertia

A resting body remams at rest if no extornal force operates upon it. (Resting
inertia)

A body moving with nmform motion retains this state of umform motion as
long ns thore 18 no externnl foree operating upon 1t. (Inertin of movement)

The resstance which a body offers to motion or ehange of motion vares directly
with the mass of the object.

Referemces Seott, 3 Gladyw, Analysis of Human Molion, F 8. Crofts & Co, New York, 1942,
Chap VII
Luhr Overton, PRysics Tells WAy Jaques Cattell Press, Lancaster Pennaylvania,
1946 Chap 2

Equipment A par of balls, one heavy and one light, such as a bowling or medicane
ball and a volloyball or soccer ball. In a smaller size a hockoy and a ten
s ball will serve.

Project A To STUDY RESTING LYERTIA IN BELATION TO MASS.
Place the two balls side by sde on a level table Why do they reman
there?

Blow on tho two balls. Why does the light one move and the other not?

Replace balls side by side Close your eyes Push each ball gently with
the hand. Is the difference in resistanco to motion sufficlent to bo de-
tected by tho feeling of force necessry to move them?
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Project B Ta STUDY INEKTIA OF MOVEMEXT

Roll ono of the balls along the floor Why does 1t stop?

Place the beavy ball a fen feot away on tho floor Roll the Light ball so

that 1t stnkos the hoavy one. What 1e the result? What type of wnertiz
18 demonstrated by this situntion?

Reverso the balls, rolling the heavy ball into the light one. What 18 the
result?

What sport mtuntions 1llustrate inertia? Stato which phase.

Srruariox Prase
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List other mtuations encountered in daily experience which illustrate one
phase or the other

Brroariox Prisr

If a person 1s trymng to chun from a freo hanging position (arms fully
extended) and 18 unable to start moving, he frequently can do a full pull
up 1f he can start with lus toes hghtly tonching some support. Why!t

A base 1n a tumbling stunt may be unablo to hift the top from a standmng
position but will be able to do so if the top initiates movement at the
proper time Whv!



Lesson 17

Centrifugal Force

Any rotating object exlubits a centrifugal force which 18 a reaction to the force
which holds it to its axax, If the whole or a part becomes detached 1t continues on a
tangent to the are through wluch it was rotating

Centrifugal force 18 greator mn fast movements than 1 slow ones

Centrifugal foree 18 greater on long levers than on short ones 1f moving at the
same angular specd.

References: Scott, Al Gladys, Aralysu of Human dotion F 8 Crofts & Co, New York, 1942,
Chap VIN

Luhr Overton, Phyncs Tells Why Jaques Cattell Press, Lanesster, Pennxylvania,
1946, Chap 3

Equipment Golf ball, bandkerchsef, string

Project To DRPMONSTRATE THE EFFECTE OF CENTRINUGAL YOROE.

Tie tho ball securely inmdo the handkerehief leaving about 12 to 16 inches
of string

Hold the string out at arm s length, wlurl the ball slowly around, and
note the amount of tension on the string as you held 1t Release the
siring and noto how far tho ball travels before hitting the floor

Repeat, bot whirl the bali rapidly enongh o that the siring 1s 1
approximatelv a hiorizontal plane. Noto amount of tension on the string
Then releasce and note distance covered before falling

Repeat above procedurs but with only 6 inches of string

Long Short
Slow

Fast

Thv does the ball not drop directlv to the floor?
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Variations 1 the four figures above indicate variations of whatt

What estumate do you have of contrifugal force in cach caso?

Do double arm cireling elowly and note feeling at shoulders Increase
rate and note added tension at shoulders. Add a weight 1n each hand and
repeat fast double arm eirchng note feching around shonlder

During the arm arcling was there any muscle force acting on the arms
for any purpose other than moving the armat

TWhat track events make use of centrifogel foree?

Rank them 1n order of the mgnificance of this factor to successful por
formanee

Last pieces of playgronnd equipment wluch mny be dangerous beeause
of ths factor



Lesson 18

Measurement of Strength
of Muscle Groups

Alnscle effort of agomshic groups 1s measurable (1) as force pulling on some kind
of dynamometer, or (2) as remstance to some force appled through the dvnamo-
meter

References Beott, M. Gladyn, Analysie of Human Aotion, F 8. Crofta & Co., New York, 1942,
Chap VI
Haxton, H. A, Abaclnte Alusele Force in the Ankle Flexors of Man, Joxrnal of
Physology v 103 December 1944 p 267
MeCloy O H, Tests and MUeasuremenis 1 Physeal Education F 8 Crofta & Co,,
New York, 1842, pp 1837

Eguipment A manvometer with push pull attaclment and & wide fabrie or leather
belt wath boekle A metal supporting dovice, wluch fits one sido of the
push pull attachment, ahould be ancliored to a Loard which may 10 turn
be immobilized for different measmres. (Seo Project Caf tlus equipment
18 unavailable )

Progect A To MEASURE STRENGTI OF ARM aND BIOULDER GIRDLE 3{USCLES.

L Grasp each mido of the attachment and hold in front of ehest with arms
m a honzontal position, elbows pomting to the side  Pull ns hard an

poemble without bracing dvnamometer against cheat. Record your
scoro ax Subjeet 1.

2 In the same position pw+h in on the dvnamometer as hard as possiblo

but without bracing it against the chest Record vour score as Sob-
Joet 1

The dvnamometer may be clamped in the supporting deviee and sus
pended overhead. (The entire board may be fastened to an adjustable
herizontal bar or boom.) Itshonld be at such a beight for each subject
that he ean stand ereet and with arm rarsed to grasp equipment mal.

wmp o nght angle at the elbow—the upper arm forward 1n a horizontal
plane and the lower arm vertleal, Pull downward as Lard as posarhle
without ehanming from an ersct standing poution. {When men act ax
gubjeets, the feet mav need fo be held down to prevent chinning )
Record vour reore on the ehart

65
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4 Bccure similar scores from 9 other classmatos.

6 Make tnv other measures yon wish Desoribe them briefly and insert
scores on the chart

Downward
Snbject Poll Push Pall Othora

8coro |Rank| Score |Rank| Score |Rank

1 my

(%]

=]

-2

10

Muscles
used

For ench measuro taken lList on the chart the prinaipal muscles used.
How would the mnscles mnvolved vary 1n the downward pull if the arm
wero sideward nstead of forward?
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Give a rank-order assignment to tho pull scores, and to ench succesmvo
sct of scores you may have Comparo rank orders. Would von expect
all of them to remain the same for each subject?

How would you explun the difforences wluch you findt

To MEABURE STRENGTI OF ELBOW FLLIOER AXD EXTENBORS.

Insert the belt through one handle of the push pull attachment and fasten
it 1n a loop 12 1inches or Jonger
Subject may bo in any pomition 1n which the upper arm 1s supported on a
fiat horzontal surface The elbow should be flexed to 90° and lowor arm
should bo 1n & vertical pomtron. Punt the strap asround the wrnst at the
Ievel of the atyloid process of the radius, and extend outward in same
directron the olbow is pointing  Subject attempts to hold the forearm
the vertieal pomtion while examiner attempts to extend forearm by pull
mg on distant arm of attachment Pull steadilv until subject loses post
tion of forearm.

Record value regatered on dial n column 1 below

The strength of which muscle group is measured by the above tech
nique?

Repent process but witht belt comeiding with the direction of the up-
per arm and parallel to it. The examiner pulls until the subject’s elbow
exes 1n spute of his offorts to hold the forearm vertical.

Record value regustered on dial in column 2 below

Repeat waith the forearm starting in less than 90° and again
ms
than 90% Compare the results o
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The strength of which musele group 1s measured by the above tech
mquo?

‘What other musele groups might bo measured in & eumilar way!

For each additional muscle group which you measure, diagram the
position of the segment and the equpment.

TRecord the values of all measures taken Do tho largest values be-
long to those muecle groups you would expect to bo atrongest and vice
versa?

Others

(%)

Subject 1

B |

Project C USE AX OBDIXALY SPRING SCALE (OF THE TYPE OBTAINABLE LY ANY IARDWARR
store) Attach n handle (or the belt) to the mppor ond uso the hook on
the bottom to fnsten to a fixed support or an the Landlo for the examiner
This scale mav bo used in eithier of the above projects

Why do strength tests not attempt to measuro strength of a sunglo

muecle?
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Ia thix forco the same as the maxymum potentinl foreo for the musclo
group, assuming it were posmble to obtain the physwological cross sec
tion of the muscles?

Whv eannot this strength be accurately predicted by means of meas
g tho girth of the body segment 1n which the muacles aro located?



Lesson 19

Unusual Muscle Action

The orgm of a muscle 18 defined as the proximal end and is usually conmdered
a6 tho fixed end when the musclo contracts

The msertion of the muselo 1s defined as the distal end and is usually conmdered
as the movablo end.

. When n muscle contracts 1t cxerts tension on both of 1t attachmenta,

Sinco thero 18 tension at both attnchmonts, 1t 18 posmible that oither or both ends
mav move Which of the two ends moves, 18 dependent upon the amonnt of resmstance
offered to the movement at the two onds

Varations mn tho plano n wluch movement takes placoe may also affect tho way
in which the muscle acts

When controlling the pull of gravity or the speed of o movement, tho muscle
somotimos actually lengthens wlule contracting

Referonces Scott M Cladys, Analysu of Muman Mohion F 8. Crofts & Co., New York, 1842
Spalteholz, Werner Hand Atlas of ITuman Anatomy J B Lippineott Co, Phila
delphia, Vol IT 1933
MeCloy C IL, Some Notes on Duferential Actlons of Partite Muscles, Research
Quarterly v 17 December 1940 p 254

Project To STUDY MOVEMEKTS AXD TLE M USCLE ACTION DXVOLVED.

1. Whieh cnd of the latissi (a) in the down swing of 2
mus dors moves toenms sorve?

(b) when lLangmng from a
Lorizontal bar, trunk
swinging forward?

9 Whieh end of the right (a) standing night log ab-
gluteus medius moves ductod?

(b) walking, sapported on
nght leg left leg swing
ing forward?

3 Whuch end of tho tibwlis  (a) supino Ising  plantar
posterior moves flexion of foot?

(b) equat sitting nsing to
standing position?



Lesson 19

4 Which part of the pector
ahis major ncts

6 Is tho quadriceps exton
sor used

(n) arm hanging at mdes,
raised to pogition freross
fnco?

(b) returned to starting
postion agamst remst
gneo?

(c) returned to starting
position slowlv?

(a) m Lftmg weight up 1n
mounting stairs?

(b) m lowering weight
descending stairs?

71

6 Add exnmples of situations m which the musclo porforms dufforently
from that action generally attributed to at?

Wscle

Sttuation




Lesson 20

Biarticular Muscles

Biarticular muscles make possible indirect and passive mosements mn jomts ad
Jacent to those 1n which a um-articular muncle is acting

Refersnces Beott, AL Gladys, Analysis of Human Uotion F 8. Crofts & Co., New York, 1942

Chap VIII

Brunnstrom, Bigne, Some Observations on Alusele Funetion, PAysnotherapy Re
view v 22, Aarch, 1842, pp 67 75

Haines, R. W,, 1luscles of Full and Bhort Action, Jourmal of Analomy, v 69
Ostober 1934, pp 20-24

Steindler A, Alechanies of hormal and Pathologneal Looomotion 1n Man Charles
C Thomas, Sprngfield, linols, 1935 pp. 102-106

Equipment Small strips of wood such a8 1 by 14 or %4” by 14 , lightweight hinges
and picture hooks.

Project To CONSTRUCT A MODEL OF THE LOWER EXTRFMITY

Construct model according to dimensions suggested in the diagram.

Hinge it to operate 1 same way as articulations of the lower extremity

Arrows wdicate direction 1n which movement should take place when

hinged. Use picture hooks to faston strings representing muscles. Ad

Just strings to represent rectus femoris, ham

. strings and gastrocnemius The foot may be kept

«—* from dropping by an elastic band for the tibialis

\ anterior

When the model 1s finished, operate by hand

es though nni-articular muecles wero working

Hold model with leg in vortical pomtion. Pull

front of polis and front of femur together Watch

action of lower leg  Wiieh muscles are respons
T ble for the action 1n the kneo?

15"
— &>

Fia. 21

72
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Cite activities in which you have expenenced this same effect.

Hold the model with the femur 1n a horizontal position and the lower leg
hanging Note flexion of pelvas on the femnr Now pull pelvis as though
extending the pelvis on the femur Watch lower leg extend. (It will bo
held horizontally if strings were adjustod tight and do not stretch.) What
muscle 18 responmble for the action at the kneet

‘What goneralizations can you draw about the effect of the biarticular
muscles on the lower extremity?



Lesson 21

Relaxation
Related to Muscular Economy

Urually when o given group of muscles 1s stimulated to action their antagomists
are allowed to relax.

Relaxation serves to conserve emergy, to control momentmm, to improve co-
ordination, to promote endurance, and to aveid injary

References: Seott, AL Gladys, Analyns of Human Motion F B Crofts & Co, New York, 1942,
Chaps. VIII and XVIII
Schneider Edward C., Physiology of Muscular Actiwily W B Samders Cao,
Philadelphis, 1939 Chapa, I XV

Equipmen! Appropmate for the acts performed.

Project To COMPABE EXPEXDITURE OF ENERGY (48 JUDGED BY HEART BATE) LN PERYONM
AXCE OF AX ACT I A BELAXED MANNER AND WITIH LOQALIZED TENAION

Dhvide the class inio conples. Each person must select a sinll at
whieh he can achieve a reasonably satisfactory level of relaxation in per
forming the act. Suggested acts are:

arm elreling

bouncing a ball

Jumping wm place *

wall board tennis practize

throwing balls for speafied distance
(supply of balls comng from partner)

chair chrabing exercise

volleyball serve

tennis serve

badminton serve

Ada any others the class wishes, provided the rate can be kept relatively
constant, and the action ean be linited largely to the act defined and sub-
Ject to both styles of performance

Bubject sits quetly for 3 to 8 munutes, whatever time Is necessary
to nchieve a resting heart rate  Take pulse for 30-second intervals until
two consecutive readings appronumately agree

74
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Subject performa the apecafied act 1n as relaxed o manner as possible,
Ansistant helps to set rhythm and see that 1t 18 muntaned, and timen the
Quration of the act. (Longth of tme may vary from 16 seconds to 2 mmn
utes depending upon the strenuousness of the activity and how scon soma
heart responae may be expected )

Subject sits 1mmediately after cessation of activity and partner
connts pulse for four consecutive 30-gecond intervals. At the same time
the partner observes breathing rate, general discomfort, or other aigns
of fatigne.

Subject continues to sit until resting pulse rate returns to the rate at
the bepnmng of the experiment.

Subjoect repeats the act at the same rate, and for the same length of
time as before but ‘“works harder,”” creating gs much localized musclo
tenmon 1n the performing areas as posmble.

Agmin make s record of the 2 mnutes of heart actron and the accom
panyng evidenco of fatigue

Heart Rate
Besting rate
Following relaxed action
Following tense achion

BreaTemNe 43D S1ows or Fariove

Following relaxed action Following tense action

On what bams ean you assume that inerense in heart rate represents an
nereass in energy expenditure !

What would be a more exact means of dete

rmumng the expendl
during the two performancest ndlture

Clasnifv the nctivities performed by {he whole class aa It
etrenuons. Within each classifieation not
pulse counts for the varions individnals

ght, moderate, or
¢ the range In Aifferences of



76 Kesiology Handbook
Inght Moderate Strenuous

Is there e uniform mcrease for the tense porformance?

Is there o tendency for the difference to be greater as the akill becomes
more difficult and more complex?

Why 18 heart rato not a completely satiafactory measure of energy de-
mands for the activity?

If you were relatively unskilled at the act and continued the tense per
formance over a pertod of ime comparable to a practice period, what
other evidence would you have after fimshing of tho effort involved?
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What relationship has the development of skll to tenson exhibited by
the performer?

Doos relaxntion antomatically follow from practice of the skll, and fa

mihianty with the equpment and the nature of the performnnce! Ex
plain

Can relaxation be tanght? If so, g1ve specific suggestions for the skill you
were perforrung 1 this lesson.



76 Kinesiology Handbook
Light Moderate Strenuous

Il

Is there a umform ncrease for the tense performance?

Is there a tendency for the difference to be greater as the sll becomes
more difficult and more complex?

Why 18 Lieart rate not & completely satisfactory measure of energy de-
mands for the actinity?

were relatively unskilled at the act and continued the tense per
period of time comparable to a practice period, what
uld you have aftor fimahung of the effort involved!

If you
formanece over &
other evidence wo
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What relatronship has the dovolopment of skill to tension exiubited by
the performer?

Doos relaxntion automaticallv follow from praetico of the skill, nnd fa

mihianty with the equipment and the nature of the performnance! Ex
plain.

Can relaxation be taught? If o, ;ive epecific suggestions for the skall you
were performing 1n this lesson.



76 Kinesiology Handbooh
Light Moderate Strenuous

Ins there & umform 1nerease for the tense performance?

Is there a tendoncy for the difference to be greater as the skill becomes
more difficult and more complext

‘Why 18 heart rate not a completaly satisfactory measure of energy de-
mands for the achwity!

If you were relatively unskilled at the act and continued the tense per
formanece over a pertod of time comparable to a practico period, what
other evidence would you have aftor finishing of the effort involved?
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What relationship has the development of skill to tonsion exhibited by
the performer!?

Doos relaxation automatically follow from practice of tho skill, and fa

mhianty with the eqmpment and the pature of the performance! Ex
plaun.

Can relaxation be tanght! If so, g1ve specafic suggestions for the enll you
were performing 1n this lesson.



Lesson 22

Rebound of Balls

When a moving ball meots a resstance greater than its momentum, it will re-
bound from that remstance.

The angle at which a ball approaches this remstance helps to determme the angle
at which it will rebound,

References Swg. A Ixalld}'l. Anglyns of Human Motion, P 8 Crofts & Co, New York, 1842,
hap
Luhr Overton, Physics Tells Why Jaques Cattell Press, Lancaster Pennaylvanis,
1946, Chap 4

Equipment A arcular target on the wall 10” in diameter (The center of the target
18 42~ from the floor ) A tenms ball in good condition, and ehalk

Project To STUDY ANGLE OF REBOUND OF 4 BOUNCING BALL.

Place a chalk mark 4 feet from the wall directly in front of the
target. Performer stands back 8 feet from the wall, facing the target
directly Feot mny be epread but position should be such that in throw
g the ball is released at a point 8 feet from the wall. Throw with a side
arm action. Practice throwing at chalk mark on the floor with sufficient
force to carry the ball to the wall. Partner uses a yard stick to estimate
height of the ball when released. Try to make 1t approxumately 43 inches.

For several successive throws estimate releamng height and hitting
height on wall if contact point on floor 1s accurate Determne the angle
of incidence and the angle of rebound for each such throw by use of a
diagram drawn to scale as below

y

\

I

I

A ‘
|

|

{

X

2

Fro.
18
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Locating release point and siriking pomt on wall, construct Line of
flight to and from pomnt X. (Line XY represents the perpendicular } The
angle 1n each case can bo read on a protractor

How will speed of tho ball affect the expected similanty of the two
angles?

What other factors will affect the angle of rcbound?

List the sports in which an understanding of the principles of re-
bound 1s important to the plaver

Set up mmilar projects 1n other situntions For example rebound of
& baskotball thrown against the backboard, rebound of a tenms drive
(without apin), rebound of tenms serve delrvered from variouns hoights
and traveling in different arcs, rebound of the ball m a throw against
the wall, etc. Completion of these projects and comparison of rosults will
help to answer the first two questions ahove,



Lesson 28

Spin of Balls

Reforences Beott, AL Qladyn, Analyss of Human Mofion, F 8 Crofts & Co., New York, 1842,
Chap IX
Luhr Overton, Physics Tells Why Jaquea Cattell Press, Laneaster Pennsylvanis,
1946, Chap 11T

Equipment Table tenms table, paddles, and ball Usng ink, put circles around the
ball.

Project To STUDY THE SPIN ON THR PALL, THE MRTIOD OF IMPARTING SPIN, THA EFTEOT
OF GPIN OX THE FLIOHT OF THN BALL, AND TIIE KFFEOT OF THE SPIN ON TIIE
REBOUND (F THE BALL.
Bettor results will be obtained if the demonstrator can play fairly slow balla but
at the same time can control the amount and diroction of spin.
Serve a senes of balls without appreciable spin. Note tho lines on the ball as it
travels.
Diagram the path of the paddle before and at the moment of contact.

Diagram the path of the ball in flight and on the rebound.

Serve a series of balls with top spin. Note the Lines on the ball as it travels.
Dingram the path of the paddle bofore and at the moment of contaet.

Diagram the path of the ball in flight and on the rebound
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Berve o sores of balls with baek spm Note the lines on the ball as it travels
Diagram the path of the paddle before and at the moment of contact.

Diagram the path of the ball in fught and on the rebound.

Sarve a series of balls with Iateral spin. Note the lines on the ball as it travels
Diagram the path of the paddle before and at the moment of contact.

Diagram the path of the ball in fiight and on the rebound

Diagram the way 1n which top spm 15 put on a tenms drive.

Diagrnm the path of such a ball and compare with that of a hal
war cxemmt for tom of a hall hit in the samo

Diagram the effect of a bowling ball which 15 dels
vered with th,
forward and the fingers back (snpination) Explan. © thumb moming



82 Kinestology Handbook

The pitcher sends a ball to the plate high, but it drops a hitle just before reach-
g the plate The batter demdes to swing thinking it will drop low enongh for a
striko. YWhat 18 most likely to happen in this case, assuming that he does hit it?

Under what circumstances 18 the spin on a batted ball most pronounced?

Make a list of sports and cite situations in which spin 1s used to advantage 1n the
gamo

Sport Situation Value
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Make a list of sports and cite situations in which spin often works to the dizad
vantage of the player

Sport Sutuation Value
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Draw a diagram of the angles of rebound for the two balls

In what other sports does o vanation 1n amount of compression affect the play
mg?
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Angle for Projectiles

Any object projected 1nto space 1a affected by the downward pull of gravity and
air resistance, as well as the force which projects 1t.

The greater the angle with the horizontal the longer will the object stay in the auir
(of projecting forco remains constant)

The less the angle with the horzontal, the greator the component of forward
force However, the speed must be very great on an object traveling at or near a horl
zontal plane or gravity will pull 1t to the ground long before 1ts forward momentum
can be epent.

References: Beott, M. Gladys, Analysis of Human Uotion F 8 Crofis & Co., New York, 1942,
Chap IX
Tmbr Overton, Physics Tells Why, Jaques Cattell Press, Lancaster Pennsylvania,
1946 Chap II

Fm 23

Equipment A ball, a large improvised protrnctor with a movable arm. (Sco dia
grom.) Use two light boards set at right angles for the framework. Fas
ten on a heavy cardboard marked through a 90° range. On the face of the
devico attach a long arm by o pivot arrangement. Perforations around
the protractor makes 1t possible to insert a peg at any angle to hold tho
pointer 1n place. (Tho protractor may be placed on a support or hung be-
side the porformer in ordor to facilitate throws at desired angles )

86
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Project To COMPARE THROWE MADE AT DIFFERENT ANGLES WITTI THE HORIZOYTAL.

Throw a ball slowly near o horizontal plane. How far does it carry?

Throw 1t at about the same apecd but near a 45° engle How far does 1t carry?

Throw 1t agan at about the samo speed but near a 75° angle. How far does 1t
carryt

Repeat three throws at the respective angles but throw very hard.

slow fast
0°
45°
75°

Try other angles between those Listed above. Record distances.
What 13 the optimum angle for a distanco throw?

What sports require distanco throws and honee thrown (or struck
near the opimum anglot ( ) balls released

YWhat sports permit verv near horizontal delivery of balls?
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Primary Planes of the Body

The primary planes of the body represent the gravital lines or center of weight
in their respective directions

The external landmarks tonched by these planes are used to describe the location
of the planes.

The exact position of the primary planes varies with the body build and with the
pomthon of the varous segments

Referemces Beott, AL Gladys, Analyss of Human Motwn, F B Crofts & Co., New York, 1842,
Chap VII

Equipment Shest of omon akin or thin paper, small prece of hightweight cardboard
(a 5x8 filing card serves very well)

Progect A To CONBTEUOT 4 MODEL FOR THE THREE FRIMAKY PLANES OF THB BODY

Make a pattern by supermmpomng the thin paper over the pattern and
tracing carefully Retrace on cardboard. Cut out pieces and assemble.
Label each plane in terme of those of the body

What extornal landmarks does each plane contact

How are theso planes mtuated with respect to the base of support
when standing on both feet?

How are these planes mtuated with respect to the base of support
when standing on one foot?!
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How are these planes situated with respect to the base of support
carrying a henvy smicnse?

How are these planes mtnated with respect to the base of support
when carrying a pack op the back?

How are these planes mituated with respeet to the base of smpport
when reaching down to Lift a small child?

How does the locatian of the planes relate {o the problam of stabil
ity?

Describe general procedaures fo insure optimum or at least satis
factory balance in Lfting activities

Describe general procedare to insure optimum balanco in reaching

List pomt
stable posttions of various levels of stability from most stable to least



20 Kinesmology Handbook

Progect B To CONBTEUOT A MODEL SHOWING PLANES OF THR BODY OTHER THAXN THE
PRIMARY ONES.
Cut other pieces to represent parts marked extras. Insert preces to
represent each of the planes 1n a pomtion other than primary positions
For example, illustrate planes through which motion may take place m
the shoulder or hip joints

extras

frontal sagittal transverse
Fra. 24
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Determination of Gravital Lines

The gravital hne represents tho weight bearng lme.

Tho gravital Line falls somewhero 1n the base of support.

The position of the gravital hne alfts with changes in weght supported ond
changes 1n position of trunk.

References Scott AL Gladyw, Analysis of Human Motion E. 8 Crofts & Co, New York, 1942,

Chap VII X1

Hellebrandt, F A, and Cormnne Fries, The Eccentriaity of the Mesn Vertical
Projection of the Center of Gravity during Standing  Phynotherapy Review
v 22, July 1842, pp 186-192

Morton, Dudley 3., The Hxman Foot Columbix Univerdity Prese, New York 1930
Chap XII XIIT

Palmer Carroll E, Studies of the Center of Gravity in the Iluman Body Child
Development, v 16 1944 pp 99 180

Equipment Ono spring scale, one platform of height equal to that of tho seale Ono

board 200 cm. long with kmfe edge on each end, and hieel board on top at
center of board.

S —
y— v

i 20

Progect 4 To LOCATE TIIE GRAYITAL LIXE FOR AXTERG-POWTERIOR BALAXCE.

T To determine weight hine 1n an erect posmtion. W eigh subject

Place board with one kmfe edge on renle and other on latform, R
cord weight of board. r ¢

Have subject atand, heels agninst heel board in cod
Record weight Bood erect posture,

Trace outluie of feet on a paper which had bheen
placed ander the
feet and against the heel board  Marntain the same position as durmg the
weighing

91



d

_ (parhal wt. of subject & board) — partial wt. of board

Kinestology Handbooh
Solve with the formula to find location of weight line

X length of board

total weight of subject (between kmufe edges)

where d = distance from rear kmfe edge to frontal plane

Progect B

Compute point along the foot where tlus wonld be located by refer
ence to foot tracing and heel board.
IL. To determino weight lino in foot when earrying a load of books in the
arms 1n front of the body or a pack on the nppor back.

Repeat as 1 I above but with subject Ioaded
III. To determune werght line 1n foot when hips are thrust forward and
lowoer back hollowed.

Repeat as in I above axcept that subject stands in a relaxed alump
with hips forward.
IV To determuno werght ino on foot when 1n high heela.

Repeat as 12 I above with subject standing erect in hugh hools,

Tracing should include cutline of ball of foot and distance from heel
board.

Find the location of the werght Line as above.

TD LOCATE GEAVITAL LINE FOL LATERAL BALANCE.

1. Same as AT but subject stands with side of one foot agminst heel plate,
toes to edge of board.

Use a new troang of the feot

Locate weight line 1n feot as above.

11 8ame as BT cxcept that subject shifts weight so that it is borno en-
trroly on ono foot. (Place weight on foot next to heel board, make any
necessary corrections in tracing of foot.)

Locate waight line on foot tracing as before.

If n photograph 15 taken at the sarmo timo as each of the weight meas-
ures the gravital line ean be computed, superimposed on the picture later
(A plumb lLine should appear somewhere on the picture Care must be
taken to maintain proper scaleof distances on the photograph mn making
drawing )

TWhat genoral statements ean be made abont pomtion of gravital hine
over base of support

Where does the gravital kine fall with respect to
hip
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ankle

What 18 the effect on each of thoso articulationa?

How would you locate the npproximate center of grawnity by this
techmquo!
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Body Sway

The body sways antoro-posterforly while standing erect.
No position 18 held motionless for an appremable length of time

Roferences Beott, AL Gladyn, Analyns of Human Uotion F 8 Crofta & Co., New York, 1948,

Chap XI

Hellsbrandt, F A, 8 Riddle and C Fries, ‘Influence of Pastural Sway on Stance
Photography ’ Phynotkeropy RBevinw v 22, March, 1842 pp 6897

Hellebrandt, P A, L E. A, Kelso, and C Fries, Devices Useful to the Phymologi
cal Btudy of Posture, Physiotkerupy Review v 22, January 1942, pp 10-16

Hellsbrandt, F A, and Coruune Fries, ‘Constancy of Oscillograph Stance Pat
terms, Phynotherapy Bemsw v 22, January 1942, pp 1728

Equipment (Same as Lesson 27)

Progeci To DETERMINE THN AMOUNT OF BODY SWAY IN 4 STANDING POAITION

{Vhile subject stnnds erect on board for 1 minute record nghest and lowest read
ngs on seale.

Solve for position of gravital lie for each of thess extremes This range ropre-
sents the amount of deviation of gravital line.

Why does this sway take place?

In 1t greator when the subjoct tries to stand frecly rather than trying to elimi
nate sway?

For a period of 8 minutes, try to koep the away down below the pomnt which can
be measured by tlis tochnique. What 18 the effect on the aubjectt
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Locomotor Skills

Most forms of locomotion are bameally the same, they differ 1n detail only

References Scott, M. Gladyx, Analyns of Human Motiox F 8 Crofts & Co, New York, 1942,
Chap XII

Morton, Dudley J., The Human Foot Umiveruty of Columbua Pres, New York,

1935 Chaps. XV XVI XVIiI

QGraee Marparet E, An Analyeis of Certain Factors in the Gait of College
Women, Research Quarterly v 14 October 1943 pp 294-309

Hartley Joel  Gait and the Soldwer MUilitary Swrgeon v 968 1845 pp 177 182

Morton, Dudley J., Foot Biomechanics Funetional Disorders and Deformities,
edreal Physics 1944 p 457166

Bteindler A., The Meckanies of Mormal and Patkological Locomotion 1 an
Chas. C Thoman, 8pringfleld, Tlincly, 1935 Chapy XXVII XXVIIT

Idem  Qait Phyniologie and Pathologie Mechames, Medical Phystce 1944 pp
188479

Truslow Walter Body Powe Williams & Wilkens Co., Raltimore, 1943, pp 242248
Equipment 1t 18 proferable to have a film stnp showing o normal walk with subjoct
1 swimming snit or other close fitting elotlung  Othorwise mmply have
members of the class walk in front of cach other for obser ation,

Project To STUDY DETAILS OF THE WALK.

Studv wallang gait earefulle  Fuirat observe the swinging phase of the
leg and then, uming stick figures, draw a diagram of leg action

Then stady supporting phase and draw diagram of leg action

Studv arm acion Drawn dingram,



Kinestology Handbook
‘Where does the force for the walk originate?

‘What would be the effect on the gait of the loss of the toes?

What would be the effect on the gait of a stiff ankle?

‘What causes exceasmve thumping of the heels in walkang?

What arc the most important muscle groups used n the swinging phase
of leg actiont

What are the most important muscle groups used in the supporhng
phase of leg action?

Observe runmng 1n the aame way as walling Compare the run with the
walk 1n the following respects

Forco used

Timng
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Leg action

Restraint
Body position

What are the chief differences between a slow and a fast run?

What aro the chief individual unomalies to be secn in the gait of collogo
students?

What are the chief individual anomales to bo acen mn tho gait of older
adulte?
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Hip Oscillations While Walking

Tho pelvis is subject to the thrusts of the supporting leg, the pull of the muscles,
and the pull of gravity on the non supported sde The result 1s that cach smds of the
pelvis extubits oscallations 1n antero-posterior, lateral, and vertical planes

References Secott, M. Gladys, Analysis of Human Motion F 8 Crofts & Co., New York, 1842,
Chap XTI
Bteindler A., Meckames of Normal ard Patkological Locomotion i Aan, Char. O
Thomas, Springfleld, MNlinow, 1935 Chap XXVIII

Egquipment A yard stick or mumular item, light rope or cord to tie stick on a level with
lower sacrum, just above flard of gluteus maxunus

Progect 'To STUDY THE MOVEMEXNT OF EACIL SIDE OF THE PELVIS DURING THE WALE.
Have subject walk about normally, excopt that elbows may need to bo
floxed to prevent arms from striking stick. The long stick exnggeratea
the swing of the pelvis and makes that movement more onsily observed

When 18 the nght side of the pelvis at its highest point?

When is the right mde of the pelvis at 18 lowest pointt

At what part of the right leg cycle 11 the right mde of the polvis
{arthest formard (in relation to the loft side)?

Where 18 the left mde at the samo time?
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At what part of the right leg cyclo 13 the night mdo of the polvia
farthest back?

Whore is the left side at the same timo?

How does laternl oscillation compare 1n extent with the other two
forms?

Under what circumstances can each of the three be incrensed m
rango?!

Vertleal
Antero-postorior

Lateral

Wby do you use the adductors of the thigh during walking?

Whv do you nee the abduetors of the thigh dunng walking?
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The Preparatory Movement and Follow-
Through as Part of a Complete Act

Refersnces Scott, )L Gladys, dnalysus of Human Molton, F 8 Crofts & Co, New York, 1842,
Chap XTII

PTO]GC“ TO USE STRIKING A8 AX ILLUSTHATIOX OF THE EFFECT OF BACKEWING AND FOL-
LOW THROCGIL
Define preparatory movement in stnking

Define follow through mn strikeng

Use table tenms or paddle tenms, or other aport which ean be performed
in lirmted space. Observe extent of backswing and follow through mn per
formance of soveral subjects. What value is recarved?

Then have each subject try to ehminate both parts. What is the result
on the game?

In what sports 1s striking occamonally used with a reduced preparatory
movement or follow through. State value received in each case.
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Sport Value

On the basis of these observations what generalization ean you draw con
corning the relationslup of these two parts to striking State them as

reasons which you would give a beginner for developing correet form on
preparatory movemcnt and follow through
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Kinesiological Analysis

Teferences Beott, AL Gladyx, Analyns of Human Motsom F B Crofts & Co., New York, 1842,
Chepe. X, XIV, XV XV1

Project SELROT 80ME ACTIVITY NOT AWALYZED I THR THXT AND WEITR A COMPLETA
ANALYSIS.

Tollow the ounthne given in Chapter X and the form in Chapters X111
and X1V of Analyss of Human Motion Rewrnte and corrsct carefnlly
beforo filing m the outhine below

Preparatory movement—Deseription

Act—Deseniphion

t ollow through—Dercniption

102



Lcason 32

Proparatory movement—>bluscular analyme

Act—Xuscular analyss

Follow throngh—Muscolar analyms

Preparatory movement—2Alechanical analyms

Act—Mechamenl analysis

Follow through—Mechaniea) analveis
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Variations in Throwing

Dleferences Seott, A, Gladyn, Andlyns of Human Aolfon F 8 Croft & Co., New York, 1042,
Chap XIIT

Project To STUDY VARIATIONS IX THEOWING
Check ench of the following which 18 a form of throwing
— basket shooting
__ softball patclung
__ sidearm pass
. quoit toss
— bowlng
— archery
— locking
___ volley ball scrve
___ free throw shooting
___ hook pass 1n basket ball
__ shoffleboard
_ horseshos mtelung
_ fencing

Group the above according to mumilar form.

-

Select one form—for example, the underhand type of throw Alake
a complete analvas of one spoarfie throw Listed above which belongs to
that tvpe. Then note the paints of difference for mumilar forms.
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MOVEMENT

PREPARATORY

Basio Foru
TrROW 1

Lesson 33

THROW 3

Drrrerexoes
THROW 3

105

Deseription

Muscular
analyms

Mechameal
analves
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Basio Foeu Drrrurrsors
THROW 1 THROW 2 THROW 3

Description r

ACT

A{nacular
analysis

Mechameal
analyma




FOLLOW-THROUGH
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Bastc Foms Dorrenexces
THEROW 1 THROW 2 THROW 3
Deseriphion
Muscular
analyss
Afechanical
analyas

On tlie basis of the above nnalveis, bist the prineiples which are eommon
to all forms and which might be taught as general princples
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Variations in Jumping

References Beott AL Gladys, Analyns of Human Motion, F 8 Orofts & Co., New Yok, 1844
Chap XIII

Equipment Mats or jumping pit desirable but not necessary

Project To COMPARE JUAPING FORM

Define the purpose of each of the following:
runmng broad jump

standing broad jump

vortical jump

In the chart below List the points of difference in each of the three
Jumpa.

Running broad standing broad vertleal

Preparatory
movement

Act

Follow
through
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What prinaiples are common to all forms of jumping and could there-
fore bo tanght as basic principles?

Last examples of the use of Jumping 1n sports or daily activitiea.
Classify examples according to vertical, standing, or runmng broad.

Which principles learned previously concormng projectues apply to
the jumper?
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Anadlysis of Skills

in @ Motion Picture Recording

Good film provides an opportumty for thorough obssrvation and detailed meas
urement of all types of skills, mmple and complex, fast or slow motion.

If films are made for this purpose, best results will be obtained if the following
points are observed

1. Provide a contrast, 1if possible, between background and subject so that the
outhne of the body will be clear

2. Have gubject wear a mimmum of clothing or closs fithing clothing

3 Insert markers which will show in film over articulations or other important
landmarks

4 Take films m good hight, prevent, as far as possible, shadows showing 1n the
pieture.

5 Take films from a long distance with a telephoto lens so as to eliminate the
necesaty for ‘“panoramng ’ and to reduce the distortion of angular shots to a mini
mum. Keep the action of the subject 1n as short a space as possible.

6 Take pictures from all mdes of the performer, 1ncluding over head, if posmble

dams, Thurston, Motton Piciures tw Physical Education Bureau of Publieations,
Columbia University New York, 1939 Chap IV

Dale, Edgar Axdto-Vunal Aethods tn Teacking Dryden Press, New York, 1946,
pp. 429442, 500607

Gilbreth, Lillian, The Homs aker and Her Job D Appleton-Century Co., New
York, 1938, Chap 6

Hoban, Charles F., and Samuel B Zivman, Vuxalinng the Oxrmiculum Dryden

Prem, New York, 1846 pp 164181

Referemcest As

A strip of motion picture film of the skill being studied. A film reader of
the type used in libraries (An additronal vertical screen to enlarge tho
projected fignre still more may be belpful.) Or alow powered hand pro-
Jjector mav be used to throw the pictnre on a vertical screen or on the
wall A transparent roler and protruc{r -

Equipment

Project To AXALYXE A MOTOR FROM 4 RECORDING
Qutline the p ‘ ot to be «w the whole film w1th
a tegular projector an, t ~f the to be

stodied.
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Suggoested outline for the preparatory part of a throw
Starting pomtion of hand, arm, trunk, and feet
Path 1n which tho ball 18 moved
Wnist movement
Amount of flexion 1n elbow
Amount of sbduction 1n shoulder
Position of truok
Location of woight line
Chango 11 position of fect

A similar outlino can be usged for the rest of the throw, or for any

other skill studied

Preparatorv movement
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Follow through

Determine the frequency of frames to be measured.

Project pictures in film reader and take measurement, record on outline
above. If you have a picture of sumilar performance of two or more per
sons compare the various points of difference, especially where one form
appears to be more effective

If von have only one performer, study the measnres taken and from those
write a description of the porformance
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Select the part of the performance which seoms to be poorest.

Make a hme-sequence ontlne of the various parts of the complete act.

List the points which are apparent 1n tho film, but which are usually uwn
noticed in observing a performer

What aro the chief advantages, from the standpoint of analysis, of a cino-
matic recording over observation of the actual performert
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Floating and Swimming

Why does one person swim when puf 1n water and nnother mnk! Why 1 the
theory, *‘Ifyou throw the beginner n deep water where he has to swim, he ean swim *
o false onet

Buoyancy 18 the Iifting force of & hqud on 8 body ymmersed 1n 1t This hfting
foreo 18 equal to the weight of the water diaplaced by the objeot.

A non buoynnt ebject is one which displaces an amount of water weiglung less
than the waight of the object itself

A bnoyant object is one which displaces an amount of water weighing as mneh
a3, or more than the weight of the objeet itself

Speaific gravity 1s the ratio of the weight of an object to the weight of an equal
volume of water

Center of buoyaney is the pant around which the upward buoywng force of the
water Is equally distributed.

References 8eott, AL Gladys, Analysis of Human Motion ¥ 8. Crofts & Co, Now York, 1042,
Chap.

Eguspment Cork and piees of light wood, B-B shot or thumb tacks.

Project A To DEMONETEATE YABYING DECREES OF BUOYANGY
Place » cork nnd a small prece of light wood on the water Wateh to
see how high thev float,
Why does moet of the cork extend above the water lovel and only a
amall portion of the wood extend above?

Press a fow small lead shota or tinv rocks into the pures « f the cork,
or heavy thumb tacks into the stick.
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Why does 1t now fleat lower 1n the water?

Add shot until the cork is flonting 8o that 1t just barely renches the
top of the water
What dotermines whether 1t w2l float or mnkt

Progect B DEMONSTRATION BY SWIMMERS OF VARYIXG DEGREES OF BUOYANQY

If you do not know the buoyanev of a subject, on what bamis would
you predict lus capacity to float?

Have subjects do face floats, back floats, vertical floats.
Which 18 camest for the non buovant ssimmert

Which 18 moat difficult for the non huovant swimmer?

Wiy 1s the vertieal float difficult for the buovant swimmer?

Why 1w the vertieal float difficult for the non buovant »winmer?
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1t ia posmble o make adjustmenta of positions 1n the back float so
thnt most swimmers ean keop the face above water

List the various adjustments which help inersase buoyancy, and m
each case explain the reason why

Adgustments BReason 1t 18 helpful

List the bamo princaplas of successful floating

Sarface diving is essentially the process of sinking the body that ia, the opposite
of flonting It is possible, and often desirable, to submerge In a bead first surface
dive toithout swimmng down. Indicato the prineples nbove which must be considered
and action which must be reversed if the person ia {o sink.

Describe & surface dive dono oa & process of sishiag the body
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Study the various arm and leg strokes For each, dngram the form
which gives the greatest forward component end the lenst resistance to
progress through the water

Arms Legs
Strokes Best component Least Beat component Least
of force Remstance of force Remstance
Elementary back
Side
Breast
Crawl

There are two tvpes of head first entries into the water The first is
for covening distance as when making o racing start or a quick rescue,
Describe the following points 1n such an entry
Depth of entrv

Distance from the take-off
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Direction force 18 applied

Pomtion of body at take-off

Posttion of toes at take-off

TUse of arms 1 take-off

The second type of entry 1s usnally called a dive and 15 supposed to
be an easy smooth entry graceful and coordinated in appearance, pleas
ant for the performer Describe the following pornts for a plam rnnmng
front dive

Depth of entry

Distance from the take-off

Direction force 18 applied

Position of body at take-off

Posmtion of toes at take-off

Use of arms 1n take-off
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The contrast between the two forms 18 due prinapally to the same
difference 1n purpose that exists botwoen a broad jump and a vertical
Jump. Which of the differonces in performance holds for both the jumps
ond entries 1nto the water?

What principles should be tanght to the swimmer so that he will
learn to do two distinet types of entries, rather than something midway
between the two wiuch he would use for all occasions?
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Details of Performance
Explained by Muscle Action

Beferences: Scott, AL Qladyy, Anralyns of Iumon dotron, F 8 Crofts & Co., New York, 1942,
Chaps, IIT XIX
Brunnstrom, Signe, Comparative Strength of Aluseles with Bimilar Funetion,
' Phymotkerapy Review v 26 Alareh, 1946 pp 59-65

Equipment Homzontal bar, or stall bars with top bar extended for chinning

Project To DEMOYSTEATE MUSOLE ACTIOX IX GIMILAR PLRFORMANCES.

Form 1. Subject grasps bar with hands ahoulder width apart and palms
toward face (forearm supinated) Tull up to chinming postion. (If wub-
ject cannot pull up, start in a chinming position and lower very slowly
SBome of the spme effect will be demonstrated though not as clearly )
Note ease of grasp and position of elbows during pull

Form 2. Bubject repeats performance placing hands shoulder width
apart with palms turned away from face (forearm pronated) Note of
fect on grasp and pomtion of elbows during pull.

Form 3 Bubject repeats again, placing hands abont twice the distanco
apart as before, and palms turned away (pronated) Noto grasp and
position of elbowa.

TWhich 18 {ho camest?

Which 18 the most difficalt Whyt

Why does apreading the hands 1o Form 3 make & distinct difference
1 ease of motion from Form 21
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What muscle 18 largely responmble for the difficulty experienced mn
Form 21

Aake a complete kunesiologieal analyss of the pull up in each of the
three forms according to the following outline.

1 2 3

Gnip on bar Description

Musncles

Mechanies

Elbow flexion  Descraption

Muscles

Mechanica
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1 -
Shoulder Desonption
action
Musoles
Mechanics
Shoulder Description
girdle
movement
accompany
g arm
action
Muscles
Mechames
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As B result of this study, which form of tho pull up would vou ree
ommend 1f downg it as a test for making tho greatest posaiblo number of
chinnings?

If you wished to develop other muscles, which other form would be
most desmrable?

If doing mt ups, will you do a larger percentage of the work with
the abdomunals 1if the trunk 1s straight or floxed? Whyt

If downg st ups, will vou do a larger percentage of the work with
the abdomunals if the hup joints aro straight when Iving back, or 1if they
are flaxed so that the aoles of the feet are on the floor! Why!

What factors determine how manv and which synergists work in a
given act?
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Selection of Exercises

for a Specific Need

Any exercise used should erve a defimte purpose

The effect of any exercise depends upon certain factors The most eiguficant
are

1. speed with which the exercise 1s performed
2. the amount of assistance or resistance offered
3 tho duration of the exeraise
4, the difficnlty or amount of effort necessary
References Beott, AL Gladys, Axalysu of Human Motion F 8. Crofts & Co,, New York, 1042,
Chap XIX
Project To SELECT EXERCISES FOR A SPECIFIO NEED

Mako a sclection of an exerciss for each of the following needs and
analyze 1t according to the ontline provided.

Condition  kyphoms AMuscular or h ! cause:

Proposed exercise

Afuscles

Speed _Repetition

Asmstance 0 Resistance

In what wav does the exercise counteract cause lListed above?!
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Condition  round shoulders Afuscular or h I cause

Proposed exercise

Muscles
Speed Repelition
Assistance ____Reswstance

In what way does the exercise comnteract the cause histed above?

Conditton  relaxed abdomen Muscular or mechamcal cause

Proposed exercise

Muscles
Speed _Repetition
Asnistance Resistance

In what way does the exerciso counteract the cause listed above!

Condition  lordoms Muscular or mechameal canse

Proposed crercise

Muscles
Speed Repetition
Assistance Restetance

—_—_—

In what wav does the exerase counternct cause Listed above?
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Condition  longitudinal arch weak Muscular or h I cotse

Proposed exercise

Muscles
Speed Repetttion
Assistance Resistance

In what way does the exercise counteract cause Listed above?

Condition  fatigue posture (slump) Muscular or ;mechantcal cause

—_—

Proposed exercise

Muascles

Repetition

Speed _

Assistance Resistance

In what way does the exercise counteraet cause listed above?

Condition low endurance Muscular or mechamcal cause

Proposed exercise

Museles
Speed __Repetition
Asmstance = Remstance

In what way does the exercise counteract enuse histed above?
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Relationship of Eyes to Balance

References: Beott, AL Gladyw, Analysis of Human Motion F 8 Crofts & Co,, New York, 1342,
Chap XX

P’ﬂjed T0 DEMOXBTRATE THE IMPOETARCE OF THE EYES IN CERTAIN ACTIVITIES WIIERR
BALAXCE IS IMPORTAXT

1 Stand on one foot with the other foot placed agmmnst the supporting Lnee,
hands on hips, eyes oper. A two- or three-minute stand 18 probably very sumple
Now take same position and close oyee. Time the duration of the stand without

moving or opemng the eyes.

2 Walk a balance beam (or a straight Iine on floor) with eyes open. Ropeat the
performance with oyes closed, Compare results.

3 Do n sories of rapid forward rolls, or spin around rapidly in an ereet position
until sensation of duminess develops Tty standing with oves closed

Later repeat again, but while trving to recover normal equmlibrium, focus on a
point some distance away nt eye level Comparoe results.

4 Fect togother arsomo a squat mtting postion (heela mav be Iifted from floor),

Lands on lups. This doubtless is not n problem of balance for the majority of the
clasn

Then close the eves and sco how many lose the balanco in less than 80 or 60
seconds Deacribe fecling of stabilitv 1n the two instances,

6 Trv mngle squat borizontal balance bear danee, or other balaneo stunt whick
vou already know how to do  Trv it wath the eves closed

What factors help to compensate for lack of vision?

W ould vour performanee improve if vou practired without using sense of v 1s10n1
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Kinesthesia and Motor Performance

Kinesthetic sense givea an awareness of pomtion of body parts and change of
position of body segments.

We learn to react to kinesthetie sensations from other motor acts One sensation
of movement may then be the stunnlus for another movement.

Such a sequence of sensation movement sensation movement 1s essential to co-
ordinated sklls

References: Beott, AL Gladys, Analyns of Human dotion F 8 Crofts & Co., New York, 1942,
Chaps. IV XX
Bowen, W P, and B. T MeKense, Applued Analomy end Kinesiology Lea and
Febiger Philadelphia, 1834, Chaps. ITf XIIT
Fggleston 3L Grace, Unsonlar Erercise Panl, Treuch, Trubner & Co., Londan,
1936 pp. 195-200

FEquipment A large protractor (can bo constructed on a large plece of cardboard)
It should provide for 180° range with markings 1 5° intervals Read
ings can be approxmmated to the nearest degree.

Project 4 To PRODUCE MOVEMEXTS ENTIRELY BY FEELING OF MOVEMENT AND POSITION
Subject must have eyes closod or bo blindfolded throughout.
Subject stands with night sdo toward protractor whuch is hung on the wall so
that center of radu comede wath centor of shonlder joint.
Ask subject to raise mght arm straight forward and hold it there Record

degrees.
Then ask subject to rawse left arm to same pomtlon and hold. Record degrees.

Lower arms. Ask subject to rnise both arms at once forward horizontal Record

position of each arm. R L

AsL subject to keep left arm in horizontal plane while moving it mdeward to
frontal plane raise 1t npward 1nte a vertical position, then lower it forward to n posm
tion matching the right arm. How successful was he?
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Repeat similar movements to other poaitions which can bo described to the sub-
ject. Take readings on the protractor ~Wou1d you deseribe lus errors as large
or smallt

While subject stands, have lum raise one foot and with the finger of the opponaite
hand touch the end of his toe. Why 18 he able to succood in this?

Hava subject bond head toward one shonlder as far ns possible and wnlk down a
straight line on the floor Whv are errors made?

Project B To DEMONETEATE THE VALUE OF THE KUNESTHETIO AEKEH IN LEARNING XEW
BXTLLA,

Belect any skill which you do not know (You may have to take some akill which
yon already know but which 1s umlateral and in which dominance makea conmdor
able difference. Learn it as & new skill on the non-dorunant side. It may be a throw,
a volleyball serve, a badminton serve, batting, bowhng, ete.)

Make a first attempt. Decide what you will do to try to improve,

Analyze the basis for your suggestions to yourself How much of your analymsis 1s
based on such things as tho way it focls, compansons with the way it ought to feel to

be like the ofher mdo or other similar skills yon know, feeling of awkwardness, atiff
ness, and lack of balancot

Proceed with practice, if necessary on several successive days Note the gradual
development of a sensation of ease and smoothness nnd whether or not you learn to
a highlv suceesaful and well coordinated level In the time you have, you will at least

develop a feehng of assnrance and ability to repeat fassl
ron o peong pen ¥ consistently whatever form
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Flexibility Development

An articnlation or segment 18 said to be flamable 1f 1t permuts easy and free move-
ment It usually imples & relatively wide rango of movement as 1t 18 commonly ex
pertenced 1m such an arficulation.

Flexibility, or wide range of motion, 18 dependent npon several factors

1. degree of relaxation of antagomstic muscles

2 degree of elashaty and pliability of antagomstic muscles

8 length of higamentous and capsnlar structures aronnd the jont
4 amount and shortness of fasca over the muscles

b strength of muscles to produce movement.

Baferonces: Beott, AL Gladys, Analysus of Human Motwom F 8 Crofts & Co., New York, 1942,
Chap XX

Project A To CONSIDER THR PROPLEMS AND VALUES I DEVALOPMENT OF FLUXIBILITY

If you were atarting to develop flexibihity in a certain articulation, which of the
five factora listed above wonld you atart investigating first? Why?

Tn which two factors would a person ordinarily be expected to show improvement
most readily?

In which factor would vou be moat hesitant about effecting decided changes?
Whv!
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Project B To COMPARE RAXGE OF JOINT ACTION WITH RELAXED AND TENSE MUSILEA.

81t with leg streiched out s{raight and all extensors contrncted Have asmstant
try to dorsal flex the foot How far will it movet Why not farther?

Let leg relax and bend the kneo. Have asmstant try to dorsal flex the foot. How
far will 1t move?! Why does 1t go further than before?

Why does 1t atep whero 1t does?

Might 1t be posmible to strotch the muscles lumiting that action! Suggest en exer
e186 which would doat.

Why would the stretcluny, of those muscles be relatively difficult?

Might it bo possible to streteh the eapsule to permit more motiont

Would ruch stretching be advirable for most persons? Why?
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What phymcal edneation achivities frequently eall for flaxibility beyond the range
of some members of the class? TWhat articulations are most frequently limited 1n
ench case?

Achirmity Articulatiors Deficient

What 18 the most common cause of inflexibihity in articnlations listed above?!
Suggest means of increamng flexiblity

Artrculation Cause Recommendation
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What is the relationship between flexibility and economy of action?

What is the relationship between fletbulity and injury?
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PART III

The experiments 1n tus section are not suited
to a single day's laboratory period or for the
daily study session, o8 most of the carlier ones
are. Each will require careful planmng and
preparation of special equipment and collee
tion of data over n perod of time. If time
permuts gssgnment of additional problems,
they mny be assigned early in the course and
worked up for speainl reports. Or, the more
advanced students mav find them helpful 1n
setting up projects to broaden their experi-

ence in hinesiological techniques,



SUGGESTIONS FOR
CONDUCTING ALL EXPERIMENTS

1. Use source materials suggested for your reading Be on the alert for new matenial
in the literature.

2. Be sure the subjects cooperate. Members of the clasa will probably be more 1nter
ested than outsiders Bometimes by two or three working on the same project and
sorving as subjects themselves, good results can be obtaned.

3 Be very careful in planning and arranging all equpment. Use all the information
avnilable for planning a logical setup

4. If equipment has to be maintained over a period of time, recheck 1t carefully each
time 1t 18 used to be sure 1t 18 working and set up properly

6 Be sure the subject always understands exactly what is expected.

(=2

Be extremely careful concerning the acouracy of all records

Different groups of students should work on different projeets if equipment is
BcaTCo

Btudy evidence carefully, relate it to prinmples loarned, nnd anticipate application
to Intor professional problema.

-3

@
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Developing Muscle Strength

Museles incronse m strength when used regularly against gradually increamng
loads or resistance

Progect

1. Select one or more subjects (preferably more than one) who are found to have
approxumately the same fleing strength in the hittle finger of each hand

2. Put the little finger of the left hand in a Light sphint and keep it there for 2
woeks, (A tongue depressor may be bandaged on or applied with adhesive. It can be
roplaced easily with a clean one from tume to time, Learn how to apply splint prop-
erly 8o as not to atop arculation.) The splint should immobilize the motacarpal
phalangeal articulation aa well as the interphalangeal ones (For greator conyemence
of subject, reverse hands if anbject is left handed.)

3 Guve the finger of the nght hand daily exerase, Place the arm in a horizontal
position. Attach a tape to the distal segment, run a cord throngh a pulley and sus
pend a weight on 1t. Start with & weight just ander the maximum wluch the subject
can move with his finger Have subject fully flex finger as many {imes successively as
possible. Repoat next dey Then on cach succeeding day slightly increase the load by
cqual amounts each day

4 Continue experiment for the third weck 1f necessary

Equipment

1 For measuning strength of fingera 1n flexion

Fasten n push poll attackment with dynamometer, or apring seale, so that the Lit
tle finger ean bo hooked to the apparatus while arm is npported 1 a Lorizontal
pomtion. Apply on the distal segment and arrange o that the last two segments of
fingers are approximately vertieal when applving foree

2. For exercing right finger

Use an arm chair or a table nt which the subject can be seated comfortably with
forearm flot on support palm nnd forearm faeing up Attach a small pulley on edge
of table #o that cord from finger mav pnes through pullev and hang toward floor
On the end of the cord attnch n small bag with an opemng through which weights can
be added easmily  Use small shot or sand carefully weighed

Records to be secured

1 Strengih of each finger on starting
2. Number of flexions possible each of the 14 dayz.
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3 Amount of weight hifted each day
4 Strength of each finger on the 7th and 14th days (21st)

Suggested vanations in setting up the study

1. Use several subjects all given the same kind of daily exercise

2. Use one or more subjecte with gradunlly mereamng load, and enother subject
or group using the same load throughout the period.

3 Bame as (2) except the second group moves a submaximal load

4 Bame as (2) excopt the second group moves a load a stated number of hmes—
considerably less than maximal number of tumes.

Orgamzation of data

When work with tho subjocts 18 completed, study the resnlts carefully and organ-
1ze 1n some form to show mgnificant facts Wrnte up conclusions to be drawn from the
study
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Developing Muscle Tonus

Muscles improve 1n tonus when nsed regularly
Project

1. Secure one or more subjects who will agree to 12 te 15 minutes of daily oxercise
of a speafled type for 3 weeks. Subjects shounld not have excess fat over the ab-
dominal wall, nor have excesmvely tight and strong abdominal muscles Take a mde
view picture of the subject standing relaxed in the nude or 1n a close fithng swimming
sut.

2. Plan a series of excrases for abdomunals such as curling, feet Lfting, back
flattening, mt ups, standing trunk flexion, ete. Plan carefully so as not to get excesmve
eoreness at the atart, but by gradually increasing rate and number of repetitions, and
resstanco and difficulty of the exercse, the subject will become more proflaent in the
exercaises, (Full cooperation of the subject 15 essential.)

Equipment

Photographic eqmpment such as used for posture pictures, or any camera.
Records 1o be obtamned

1 Photograph before and after exercise period with study of contour of ab-
ominal wall,

2. Inspection and subjective estimate of tonus of abdomimnals before and after
€XeTase pertod,

3. Record of number of mt ups (or other chosen exercise) posmble on first and
last days of exporiment.

Organization of data
Write a brief summary of resnlts observed and measured.
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Lesson 44

Development of Kinesthetic Pattern of Skills
as a Basis for Understanding
Motor Performance

Progect

Select some actinity which you bave never tried, 1n which you can secure either
an expertenced performer or a film of the activity, and on which you will have an
opportumty to practice

You wall get best results :f 1t 18 somo activity which 18 rathor complex and differ
ent from known aklls Tt might be diving, some tumbling stunts, an apparatus ovent,
trampoline exorcise, or dance movements.

Observe the performance of the demonstrator or reviow the film. Luat the details
of form which you #ee and cues which you pick up on how to do it.

Describe vour feelings and reactions to the demonstration.

Practise regularly for 5 to 20 lessons depending upon how difficult 1t 18 to acquire
this sldil It should be a regular class aituation or one in which you get instruction and
correction on form.

At the end of the series of lessons, again observe tho same performer or film. Tast
the details of form which you seo in the demonstration.

Describe your feolings and reaction to the demonstration.

Records to be obtaned

Last of details observed before and after experience
\otes on kinesthetic feelings accompanying observations before and after ex
perience.

Orgamzation of data

Compare records made
Analyze results in terms of mgnificance for

1 use of films tn connection with teaching learning of sports
2. appreaation of dance or other skilled performance
3 analynng activities for teaching purposes.

140



Lesson 45

Effect of Various Types
of Stretching of Muscle

All muscles can be stretched some but the response of the muscle to stretching de-
pends upon the extent of the elongation and the rate at which it 18 extended.

Progect

Select one subject (or more) with a pair of shortened muscles, who is wlling to
cooperate 1 trymng to stretch the muscles The anterior adductors of the shoulder
Jownt are preferable becanse of the ease of measurng their strength and their effect
on the shoulder girdle. (However, 1t may be possible to work on the hamstirings or
the gastrocnemius-soleus )

Obtain o measure of the strength of the muscles, and observe posttion of the
shoulder girdle on the thorax (or position of the articulation and tension of the mus-
cles if working on other muacles)

Then devise a means of npplymng werght m umform amounts and at defimte
rates. (For example, if working on the addrctors of tho shonlder, the subject mav be
Dlaced on a plinth or other narrow support. One mde may bo atretched by allowing the
arms to hang out about shoulder hoight 1n a relaxed pomtion with the werght of the
band stretching relaxed museles The other aide will be stretched by foretbly pulling
the arm down rhythmically )

Exercise shonld be repeated for at least 2 five- to ten munute periods per day for
2 or 3 weeks.

Measure strength of muscle and ohserve position of shoulder girdle on the thorax.

Records to be obtamed

Measuro of strength of muscle group befors and after period of stretching

8ubjective observation and measure of poaition of the scapula and pornt of the
AcTomion

Orgamieation of data:

Compare meaeures taken before and after stretching
Consider application of findings to

L Iund of exercises to use for muscle stretehing
2. effects of different sports
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Lesson 46

Learning o Motor Skill

Learmng of motor skills 18 accomplished through eareful, systematic practice.
The ophunum type of practice and distnibution of practice periods 18 probably deter
mined by the complexity and strenuousneas of the activity These in turn are par
tislly related to localized muscular endurance, general endnrance, development of
satisfying kinesthetic feelings.

Project

Select subjects of mmilar motor ability

Select some achvity which is new to the subjects and which 18 simple enough so
that 1t can be learned within a few hours fime, and that can be standardized in teach
ing procedures

Plan system for learning which will permit comparison of results of stated num
ber of prachce hours spaced in different ways. For example, two-hour sessions on
every third or fonrth day, or one-hour sossions on alternate days, or half hour and
quarter hour sessions daily Plan lessons so matenal is covered i same order and
within the same time allotment.

Measure ability of each subject by predetermined tests of accoptable value.

Deseribe form and typs of error made
Records to be obtaired

Measure of ability at end of learmng period.
Anatems of form at end of learning period

Orgamzation of data
Compare the levels of skill reached by each gronp.
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Lesson 47

Comparative Study of Gaits

Vanations 1n the walk are sufficiently pronounced to be conmidered as identifymg
characteristics for the indivadnal

Varations in tho walk are, for the most part, exaggerations of some parts of the
walk.

Project To STODY ATYPIOAL WALES (APTEZR OOMPLETION OF LEssox 29)

Got probminary practice in obgerving walks 1n order {o a1d in planning the Test
of the study

Doczde whother you will stady gait only over a level aurface, only on ascent or
descent of a lill, ascent or descent of staira, or whether vou will concentrate on a fow
indivaduals 1 as many situations as possible

Plan an observation eard to bo used for each subjeet. It might include 1tems as
followe

Normal Doviations

Leg contact
Leg support
Pashioff

Leg swing

ip ozcallations

Arm swing

Trank position
Length of strde

Rate of walk
L

Whv attracted to the walk
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Lesson 48

Comparison of Form Exhibited
in Motor Skills during Learning Stages

Project

o Alay be combined witk Lesson 46 by observing snbjects dunng learmng for that
project

Plan a detaalod observation sheet on detmls of form for the skill studied and
- practise umng 1t

Obserye learnera rogularly (daily or weckly) during learmng poriod.
Records lo be oblaued
Observation chock lists ou eacl subject.

Orgamzation of date

Make a compoaite deseription of the learner at defimite stages of achevement.
Belect individunls who typify the learming rate.
Analyze form at each stage for

1. canses
2 success

3 probable coaching pointers needed.



Lesson 49

Measurement of Strength
of Muscle Groups

Progect

Belect & sorfos of measunres of atrength of diufferent muscle groups accordng t
oquipment avalable and intorest in machine or non machine type

Practice technigue of admunistoring tosts

Select Bubjects from a homogeneons gronp, or from various well-defined group
for purposes of comparisons

Admumster tests.

Records to be oblamned
Test seorea for cach mubjoct,

Organieation of data

Compute avernge on oach test for each group of subjects

Compnte standard deviation and eritical ratio between groups if you are fammlia
with those techniques and have enough cases (80 or more tn cach group)

Compare imndividual performance with norms if such are avalable.

Interpret resnlte 1n terms of follawing points

L relationstup of strength to muscular endurance

2 comparative eage of administoring different tests

3 probable mportance of having strength in muscular groups tested
4. explanation of wide individual variations if such were found.
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