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"If I were talking to an ath~ete, I would say,

show me your shoulders; then he might say here are my

Halteres. I reply. Slave, I am not inquiring about this.

but how you exercise pursuit and avoidance. desire and

aversion, how you design, and purpose, and prepare your­

self, whether ,conformably to nature or not. If conformably.

give me evidence of it, and I will say you are making pro­

gress." --- The Discourses of Epictetus~



OHAPTER I

and never absent.

I. THE PHILOSOPHY OF PHYSIOAL EDUOATION

But it itius:t" b:e:e;;Ci;s:t~nt+::'.~n ever guiding. '

Many and varied are the philosophies of physical

THE PHILOSOPHY OF PHYSIOAL EDUOATION AND THE

PROBLEM

Each man whose business is physical education

~ ~, ) '~;> ~~ .. :,. of

principles. This may:"Itl'e":J:;,d.f,iL,,o.W';n,',or':-t.b.at.:ok one of the

education. But basically all are the same. While in

some fields philosophy-plays a relatively minor role,

its part in physical education is integral, indispensable,

great masters.

must have his own particular philosophy--code of ethics

or conduct--which must govern and guide his actions and

light 'by which he may lead the youth of our nation along

the, portion of that long path of life of which he is the

guardian.

The many philosophies of physical education start with

no less an agent than our national government. The report of

a national committee of the American Association for Health,

Physical Education, and Recreation,a Department of the Nation­

al Education Association, formed a platform of ten cardinal

pointEr. Thisls a good example of basic philosophy:



An ade.9.£a t~ ~duoa t ion will include worth-while ~xpe-J

riences in h~alth, 12.h;y:sical education, and recreatlon.
Not only the£oncept of ~ or~anism but ~ th~ clear
recognition of the inte£-rel~tlons be~wee£.organ~sm ana
environment, require that thls educatlon, If it lS to be
adequate, must concern-rts~with facilitIes-,-program-,­
and leaderS1iTP. This ~~;;[ E.~ acco.mplished tQ.£ous;h the de­
velopment of:

1. The-Comprehensive health protection program of
children, including an adequate health examination, con­
trol of communicable diseases, apd healthful school liv­
ing in the entire curricular and extra-curricular life
of the school, directed toward the educational goal of
developing capacity for self-direction in health matters.

2. Health instruction based upon soientific mater­
ialsprogressivelyarranged throughout the grades and
upper schools, and directed toward personal accomplish­
ment and social ideals.

3. A physical education program for all pupils every
day, using activities that are educationally sound as
well as developmentally desirable, progressively graded,
and adapted to meet individual and group needs.

4. opportunities for the development of skills and
interests in recreational hobbies that may range the
entire curriculum•••

5. Adequate indoor and outdoor facilities and
sufficient time in the curr~culum for all parts of the
program, properly prepared personnel, and organization
of pupils to permit the development of good instructiQn­
al programs.

6. Procedures for the scientific classification, grad­
ing, and promotion of pupils in harmony with the best
practice in general education.

7. The organization of health, physical education,
and recreation in the schools as a single, executive de­
partment, utilizing community and school effort and re­
sources in the establishment of common purposes and
policies as to finance, use of facilities, and coopera­
tive working relationships among the personnel involved,
all directed toward and thoroughly integrated with the
general purpose of education.

8. The accreditment of health, physical education,
and recreation activities in all schools and colleges for
graduation and acceptance from high school for college'
entranoe •
..... 9.. . Extension of the desirable and practical measures

forthe promotion of health, physical education, and re­
creation among boys and girls in schools to all members
o~the'c~mmunity,asth~ broader implications of education
are accepted, .and as the ideas of' play and recreation as
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aspects of the finest living gain recognition.
10. Professionally educated and adequately accredit­

ed administrators, supervisors, teachers, and special­
ists for all aspects of the health, physical education,
and recreation programs •••• 1

From the one extreme of philosophy of a large well

organized group to the other extreme of one man, Jesse F.

Williams says his piece:

Physical education should endeav'2! to l2Eovid~ leader~
Shir.§.nd adeguatefacilities which will afford an 0:r£or­
tun ty for ~ individual or grou£ to act in situat ons
~ ar~ EQyslcally.wholesome, mentally §timulating and
~atlsfYln8., and soclally sound.

By 'physically wholesome' it is meant in general that
si tuation that is good for a man as determined by scien­
tific knowledge, or that is shown clearly by experience.
This will mean control of the environment as regards
sanitary matters, such as air, dust, cleanliness, comrnuni­
cable diseases, etc ••••

By 'mentally stimulating and satisfying' reference is
ITJ.ade to si tua tions which provide necessity for thinking
in relation to the activity, and which gives satisfac­
t.ion as the end-result of the activity that has been
going on. • ••

By 'socially sound' is meant that physical education
should ma~e adequate provision for the appearance and
development of moral and social values ..••

'Unless physical education results in socially useful
conduct it has no right to the term education. 2

Another philosophy of renown is that of Jay B. Nash

of New York University. It is given in the following

1 Committee of the American Physical Education Associa­
tion, tlTenGardinal Points in the Platform of Physical EqllCa­
tion," Journal of Health and Physica:l:. Education, 64: 14, "

,Sept ember, 1931, Cover. Title. .
• , - • I

2 Jesse F. Williams, Principles of Physical Education
(Philadelphi,a: W. B.. Saunders a"nd Gompa.ny, 1932), pp. 251-3.
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Physical education is the administrating or teaching
division of education that is concerned with the vigor­
OUB total body activities, the muscular mechanisms
functioning as well as the neuro-affective mechanisms,
as distinct from the manual, musical, or scientific
activities~

This all comes about through a series of developments,
one of which is organic development. This type of de­
velopment refers to the ability of the organism to ac­
quire vitality through training. As synonyms we might
use the words vital reserve, endurance, resistance to
disease.
•• • • • e _ • • • • • • • • • • • • • • • • • • • • •

The second great objective of physical education is
its contribution to impulsive development. By impulsive
development is meant all the impUlses in behavior--all
the hungers, interests, desires, ideals, attitudes that
make one act. .

• • oS • • • • • • • • • • .. eo • • • • • • • e _ .. • • ..

Two more objectives to be considered which result
from activities are: menti-motor and interpretive ••••

Interpretive development has to do with sizing up a
situation and bringing in all past experiences which re­
late to the SUbject and culminate in making a decision.

Menti-motor development has to do with the carrying
out of the act which follows the jUdgment.
• • • • • • • • • • • • • • $ • • • •• ••••••••

The aim of physical education is to bring life and
this more abundantly. It offers a program built upon
the platform of science and dedicated to a fearless real­
ism which has as its aim the attainment of pragmatic re­
sults. It is resolutely determined not to savor of the
nom de plumes ending in ists and isms and to avoid grow­
ing into a cult or succumbing to any variety of cleverly
disguised quackery.

Physical education faces the world and life believ­
ing in mankind and offering to humanity a program which
will bring it a more h9.1anced life~ a freer mind, and a
more daring and courageous spirit./

Betherington, of Stanford University, a recognized

philosopher of the physical education profession, has had

"such varied and wide experience as to become one of the "fore-
1-'-'"

mos.tauthorities on this subject. As to his philosophy, he

" ..'

3 JohniB. Nash~ 'Inter,pretationsof .Physical Education
(New -york:A.B.Barnes and. Company, 19:31 ), pp. 3-29 and 240.
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says:

••• That phase of education which is concerned with
first, the organization and leadership of children in
big muscle activities, to gain the development and the
adjustment inherent in the activities according to social
standards; and, second, with the control of health and
growth conditions naturally associated with the leader­
ship of the activities so that the educational process
may go on without growth handicaps.. . . . . ~ . . . . . . . .. . . . . . . . . . . . . .

Big muscle activities have inherent in them the exer­
cise of the deepest and most 'powerful character forming
emotional tendencies in human nature and they furnish the
richest source of fundamental moral situations in the
social relationships of children and youth. 4

To think of modern conditions, scarcely over a hun­

dred years old, as set, leads at once to the offering of sub-

stitutes to make up for the defects of opportunity. The busi­

ness of physical education is to establish the needs of

our youth, needs that have existed for at least fifty thou­

sand years, and help to make clear the needs of happy,

healthy adults. Another of our philosophers, Howard Savage,

voices his opinion:

..•. a new conception of the whole thing (physical ed-.
ucation) as it affects public school life and relations
is gaining ground. Briefly, it is to the effect that
physical training and athletics are parts of physical
education and that physical education is, in turn, a
component of a larger field of school hygiene, which in­
cludes nutrition, medical and dental supervision, pos­
ture and education in human reproduction and development •.

4 Clark W. Hetherington, School Programs in PhY.:sical
,Education (Yonkers-on-Hudson, New York: World Book Company,
1922),p., 5.

, Howard J. Savage, and others, American College
Athletics. The Carnegie Foundation for the Advancement of
Teaching,Bulletin 23, New York: 1929, p. 56.
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Dr. Eugen Matthias of the University of Munich points

out that there are countless deviations between the concepts

of physical education "only as an anatomically functioning

muscle exercise" and th~ c,oncept of it ttonly as a medium of

expression~" He claims that neither concept is entirely

correct, neither entirely wrong and ,that we must "consider

physical educati0I;l as it affects 'the body and then consider

the effects as they manifest themselves upon the soul ex­

periences of man.,,6

President Meader of Russell Sage College summarizes

his ideas in the form of two objectives:

1. The training of a perfectly functioning human
being, physically strong and well poised, organically
sound and efficient, mentally alert and fOl~vard looking,
emotionally well-controlled and well-balanced.

2. The education of a cooperative, creative, ser­
viceable member of society with ideals, attitUdes,
habits, and standards of living which make for bigger,
broader, more tolerant, more interesting, more helpful,
and more creative men and women. 7

Bertrand Russell declares that "physical education in

the form of play and pretense are a vital need of childhood,

for which opportunity must be provided, if the child is to

be happy and healthy, quite independently of any further

6 Eugen Matthias, The. Deeper Meaning of Physic~~ Ed~­
,cation. Translated by Carl Schrader (New York: .A. S. Barnes,
.1929), pp. '5..,.6.

JJ .. L. Meader.,"Physical Education and Enriched Liv­
ing/' Journal of Health ang.EhysicalEo.ucation, 14:363, June,
1936.



utility in these activities.»8

Mable Lee, Professor of Physical Education, University

of Nebraska, says,

"Physical educa tion has been a leader in the move­
ment for the development of the individual according
to his own needs and capacities. Its programs of test­
ing and measuring, of examining and classifying, of
offering ind i vidual instruction ,. and opportuni ties for
student leadership are but a part of its contribution
in this direction.»9 .

In view of the fact that physical education affects

social, economic, and religious influences, different

philosophies arise. In light of the aims of education in a

democracy, it seems that physical education should accomplish

certain definite results in the school. The indications are

that these outcomes should have particular categories on

which to concentrate and develop in the highest degree to

gain maximum affectiveness.

In support of this idea Jackson R. Sharman, University

of Michigan, states his philosophy in the way of objec~ives:

L. To prov.ide~~ni ties for csmtrolled part.ici­
,Ration Iii Rhysical act~vitie~thatwIll result in educa­
tive ~xp~~.

8 Ber-trandRussell , Education and the Good Life (New
Liveright PUblishing Oompany, '1926):P. 123.- .

.;~M~~e~a~::~;~: g~~~~:;, 0f9~~r~.i~~18~duoatlon (New



Such participation should provide experiences that in~

sure wholesome expression and control of the emotions~

desirable modification of instructive tendencies, develop­
ment of social standards and ideals~ wholesome self­
expression, and a keener appreciation of the fact that
each individual is dependent on other members of society
for most of the satisfactions of life.
• .. • • • • e 00 • • • • • • • • • • • • • • • • • • • •

2. To develop the organic Qystems of the body~ 1Q the
end that each individual may live at the highest possible
level.
- It is recognized that the feeiings~ emotions~ thoughts~
and act ions of persons are inf'luenced to a cons iderable
extent by the physiological processes Df the body. The'
development of the organic systems of the boqy is accept­
ed as a worthwhile objective beoause it seems to be true
that one can live on a higher level and do better many.
desirable, interesting~ and valuable things when the or­
ganic systems are functioning smoothly.
• • • • • • • • • • 8 • .. • • • &."" • • • • • .. • • • •

3. To develop skills in activities and favorable at­
titudes-roward play that will carryover and function­
durinBleisur~ time.

It seems to be a fact that people like to do the
things they can do well. If a person during his child­
hood and youth has many satisfying and pleasant exper­
iences in recreational activities~ it is quite probable
that he will develop attitudes toward play that will
cause him to seek the opportunity to participate in .
these activities during his leisure time in later life •
., .- • • • • • • • ... • • • e • • • • • v • .. • • • • • •

The aim of .l2hIsical education is to influence the
experIences-of persons to theextent~hat each indIVidual
within the lImfts o~ his c~citLm~be ~eI'P'8d tO,adjust
successfuIl~ to socletl, to lncrease an? lmprove hlS wants,
ang, to develop the ability to satisfz hls wants.In--

There may be seen a close resemblence in the philoso­

phies~ especially those of J"esse Williams and Jackson Sharman,

and in one degree or another in all the rest. This is only

, " .10'Jack$on.R. Sharman, In,troAuction toJ;>hysica1Ed uca-
tion (New:York: A. S .. Barnes and Company, 1934), pp. 65-8.



• • • • • • • • • • • • • • • • • 0& • • • • • • • •

Psychological criteria do apply, that is, normal growth
and development are attained more readily if individual
differences are provided for and if certain elements are
selected and stressed at times in physical education.ll

Physical education is in part the responsibility of the

home and the community, but there seems to be little doubt

that the essential developmental contribution to the organized

efforts in the field is the function of the schools. And who

education is basic, applicable, and serviceable. Among

other men who have working philosophies of physical education

9

one more item of assertion that the philosophy of physical ~

are Edward Voltmer and Arthur Esslinger, who explain their

ideas by means of objectives and criteria, many of which are

'in direct opposition to those already reviewed:

1. To assist in providing for normal growth and devel­
opmeri t.

2. To assist in developing and maintaining sound and
proper functioning.

3. To assist in development of endurance sUfficient
to meet the demands of the stress of life and proper
functioning.

4. To assist in developing strength to do normal
life tasks without undue strain•••• Interesting exercise
is a little more valuable from the standpoint of phy­
sical growth than uninteresting exercise but not enough
to rate inclusion as a criterion.

Physical growth is influenced little or none by doing
tasks that are not satisfying--much of the labor of child­
ren is irksome.

11 ArthurA. Esslinger and Edward F. VOltmer,The.
Organization.andAdministration of Physical Educati.on-rNew

,Xork:F .. S. Crofts and Com:pany, 19J'8T, PP. 39-41.
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could be in better position to shape the basic philosophy

than the state departments of pUblio instruotion? An ex­

ample is Indiana, whioh sponsors this philosophy:

The aim of physioal eduoation is to faoilitate that
Q£timum growtg and development of each individual which
will affErd t.he gaximum adjustment tp his physical,
mental, and socialsituati~todayand in the future. 12

In the early days of the past war the late President

Franklin D. Roosevelt made this appeal, III, therefore, oall

for the united efforts of government--federal, state, and

local--of business and industry, of the medical profession,

of the schools, and of the ohurches; in short, of all citi-

zens, for the establishment of total physical and moral fit-

ness. tt

In response to this challenge, Ben Miller, Karl Book­

walter, and George Schlafer, Indiana University, set up their

philosophies to serve as a guide:

The aim of phys~cal educat~on.PiimariIY is to make
~ un.1g,ue c_on t!:.~_bu tlon 12. the lndJ.v dual T s o:gtimum growth
and devel.opmen~ :ehysiQlogICaly; and seoondarIl,:>:, to
c£!itr.ibute to. suc..!! £sycholo~ioal and soci~3:.?~ica!. devel012­
ment §.nd adjustments ~. is J?2.ssible through partioipatIon
in. vigorou,g physiC~ ~£!ivities §..9.c.Qrdine. to ~oci~. and
hUienic standarSh§..

The following statement of the purposes of physical
education is made to include all relevant objectives, but
in an orderly manner under a few general or key objeotives .
rather than in an over-lapping, illogical list of syno­
nyms •

. ... > ..i?stateofrndiana, Department of PUblic Instruction,
Physical·Education, A Tentative Course of StUdy for study for
Junior and Senior High -Sohools, IndianapolIs: 1940, p. 13.-



• 11 • • • • • • • • • '$ .. • 0 • • • • " • • • • • • ., •

s • • • • • $ • • • • • • • • • • • • • • • • • • • 0 •

11:

. . . .

the proper spirit toward victory and defeat.
good character.
the qualities inherent in leadership.14

Prevent handicaps and improve physical efficiency.
Improve the individual's posture.
Decrease mental strain and improve mental health.
Develop symmetry, contrOl, and grace of body move-

5. Development of safety capacity

4. DeveloEment of recreational capacitl
• .. • • • • • • •. • • e _ .. • • 11 & • • • •

13
• • • •• • • • • • • • • • • • • • • • • • • • Itt. • •

1. Physical growth and organic vigor

No amateurs are N.. P. Nielson" and Winifred Van Hagen

2. Develo£ment of social traits and ~ualities £!
character • • •

3. DeveloEment of psychological 1?,gwers

I.
2.
3.
4.

mente
5. Develop ability to meet physical emergencies.
6. Develop alertness and quick response.
7. Develop an active response to rhythm.
S. Develop courage, self-control, self-sacrifice,

courtesy, kindness, loyalty, obedience, honesty, coopera-
tion, and initiative. .

9. Oreate an intelligent interest in physical activity
and give to him a fund of activity material for use in
leisure time.

10. Oreate an interest in the physical welfare of others.
11. Promote the desire for wholesome associations and

recreation.
12.. Develop
13. Develop
);4.. Develop

in the field of physical education. Their philosophy in­

cludes even the elementary schools. Not unlike their broth­

ers, they state their philosophy in the, medium of objectives:

13 Ben W.. Miller, Karl W. Bookwalter, and George E.
Schlafer ,J;>hysi.caIFitness for Boys (New York: .A. S. Barnes
and Oompany, 1943J, pp. 7-S-:--

l~.N.P.Nielson arLdWinifred Van Hagen, Phlsica:l:,
Education'forElementa·ry Schools (New York: A .. S. Barnes and
Oompany, 1932) ,p" 6. .
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Physical education is the sum of man's physical activi-

ties Which arise out of man's needs as a human being and

15. .. . · · .. . . . . . . . . . . . . . . . . e.. . .

1. Knowledge ~ Skill in Activities
Every physical activity has its mental side. In all

games th~re are rules and strategy to learn before one
can succeed as a player. Attention, alertness, and pre­
paredness for emergencies are demanded everywhere in
physical education. The development of these mental
abilities is one of the main satisfactions of physical.
sport. • • •

2. Physical Development
To keep the body organs functioning normally and to

develop a reasonably vigorous physique, physical education
must provide a large amount of activity of the large
muscles. • • • Safety as well as efficiency is gained by
keeping fit ••••

3. Wholesome Recreation
• • • physical education can secure results only

through the voluntary activity of each individual•.••
The pleasure people have in an attractive activity is in
itself health-giving. Pleasure increases digestion,
assimilation, and all the normal functions necessary to
heal tho • • •

'4. Social and Moral Training
Playing according to the idea that the rules of the

game are for all to obey cultivates the habits of honesty,
reliability, and friendliness.

satisfy a real want. Jesse Williams says that the purpose of

One of the greatest problems of physical education~

and probably its greatest one, is to find ways of inducing

people to engage in more physical activity. To this end

.Wilbur Bowen has set his philosOPAY in purposes to be accomp­

lished through physical education:

: ....••.15wilbur Bow~n,. The Conduct of Physical Activities
'(New York: A.S. Barnes and Company-;-1929), pp. 4-9.
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physical education is the development of the individual in

different ways:

1. Development of the Organic §;zstem of the Individ­
ual Throu~ Physical Activities.
-2. Development of the Neuro-muscular System in General
and Particularly in Relation to Control Over Certain
FUii'damental skIllS:- - -

3. Development of Certain Attitudes Toward Physical
ActivitIes, ~ PartIcularl;y,: Towa,rd Play. 16

4. Development £! Standards of Conduct.

The formulation of a philosophy of physical education

ought to grow out of a practice which is continually checked

by principles. Philosophy and pra'ctice should be subjected

to a constant correction, the one by the other, affording a

reciprocal and necessary modification. The effort should

always be made to provide actual activities to illustrate the

principles presented and to find acceptable principles to

justify the practice.

This parade of philosophy has as its primary objective

the indoctrination of the layman who might come into contact

with this work. Through these philosophies it is hoped that

a true, distinct picture of physical education may be seen.

Not unlike any other field, physical education has to contend

with its quacks. Only through the philosophies of the masters

can a nlind-set occur with which to understand fully and

appreciate the significance of this work.

16 Williams, .QJ2.cit., pp. xiii-xvi ..



II. THE PROBLE1vI

From the day Adam and Eve left the Garden of Eden down

to a time that is within the memory of people now living, man

earned his bread by the sweat of his brow. To protect himself

and gain subsistence he was driven to strenuous and almost

seaseless activity. The physical struggle was a long one.

Then almost overnight something happened that dis­

rupted this program of muscular exertion completely and for
,

all time. Machines of new design'were put on the market, and

the human body, which had held a monopoly of mechanical power

since time began, awoke one morning to find its occupation

gone. With machinery now in operation turning out a hundred

times as much power as the total man-power of the world could

provide, there was little chance for muscle to regain its

lost position. As a source of energy it was obsolete--sent

to the 'junk heap along with the tallow candle and the spinning

Wheel. In a few years the coolie will be as extinct as the

dodo.

However, a stranger in this country, after learning

about the many philosophies discussed in the first part of

this chapter, would immediately look about for a race of

supermen. But he would certainly not find th~m. It was not

phepurpose of these phJ.losophers to create supermen. The

pu~pOsewaEl,among other things, to provide wholesome activity
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And during this time what was happening in this country?

physical.education men warned against the alarming condition

our •. pe()ple.~ Tp.eysetup aims and objectives to the end tha.t
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they would be physical equals to those with whom later they I

would have to fight for existence. But their warnings were

unheeded, and their philosophies treated as only something

nice to read and to oastaside.

Then came the supreme test--W A Rttl War--that gran-

diose equalizer that tests allthingE! and all matter, animate

and inanimate! And what was the effect on our country? She

began to reap a rich harvest of years of soft living, deafness

to those people with foresight, and defeat.

To substantiate this statement let us look at the re-

sults of the Selective Service Act of 1940. Males between

twenty-one and thirty-six years of age were called. Of this

call four groups were exempted:

1. College students.

2. Medical and engineering students.

3. Married men with dependents.

4~ Mensssential in industry.

It is obvious that these four groups inolude what are

probably the fittest groups in the land. In short, the Act

ofl940 selected from the less fit part of our population.

1\j"evertheless.; of about two. million registrants examined, about.

50 per cent were found to be physically unqualified for general

militarysevice. ()f the million unfit, 900,000 were refused

'because gf:physical and mental defects, and 100 t 000 because
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Of this 900,000 rejections, only 32 per cent would not!

have been greatlY helped by some phase of a good physical

education program. What a significant thing to know--after

it was toolatet The only consolation to this whole catastro­

phy is that 200,000 can be completely rehabilitated. 17

Not unlike many of the other crises of our countryt s

turbulent history, the people arose to the trial. Those,

philosophies, which were so quickly discarded, were unearthed

and put into action. Allover the nation, everyone took uF

the cry-~KEEP FIT! KEEP FIT! It was patriotic to keep fit

so as to be. able to work and fight. And so the war was won.

Physical education did an immense job in the winning of this

victory. The physical education men were given their just

place in the sun and accredited finally with their just dues.

Here it is two years after the end of the war. What

has happened to t,he physical education men and their philoso­

phies? It is the writer's hunch that they have gone the way

of all things--to obscurity until the time arises when they

will be needed again. Also it is the writer's hunch that the

primary source of the country's physioal eduoationinstruotion,

tJ:?e seoondary sohool, is lying down on the job. Is this

despioable hunoh true? The answer to this problem will be

., ' l7.':'AnalYSis of Reports of Physical Examination",
Medical Statist.ics BUlletin, Number 1, Se1eotive Servioe
system,Washington, D• .0., 1941.
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found in a limited locality, namely, three of the Terre Haute,

Indiana, high schools and could be considered to be generally

indicative of prevailing country-wide conditions.



"Never before have we had to rely so completely on

ourselves. No guardian to think for us, no precedent to

follow without question, no lawmaker, only ordinary men set

to deal with heartbreaking perplexity. All weakness comes

to the surface. We are homeless in a jungle of .machines

and untamed powers that haunt and lure the imagination. Of

course our culture is confused, our thi~king spasmodic, and

our emotion out of kilter. No mariner ever enters upon a

more uncharted sea than does the average human being born in

the Twentieth Century. Our ancestors thought they knew their

war from birth through all eternity. We are puzzled about

day after tomorrow." Walter Lippman



CHAPTER II

THE TEST USED AND THE GROUPS STUDIED

I. THE TEST USED

Whereas the question to be answered in this work was

whether or not the prevailing physical education programs

in the Terre Haute high schools are beneficial to the parti­

cipating students, a means of determining the extent of the

benefits was necessary. It was the idea of the author to use

a test as that means.

This test was given to selected groups representative

of each school at relatively the same time. Some months later

the same test was given again and the improvement, if any,

tabulated. The significance of the differenoes in the two

tests will be disoussed later.

Any attempt, therefore, to set up criteria by which

physical education practioes are to be judged must consider

the nature of man, his biologic needs, and his position in

the world. Jesse F. Williams sets forth standards for judging

practice:

.1. The practi~ must ."Qrovidephysiological results,
sC1entifiq,ally determined, indiqative of wholesomefunc­
tional activTty of the organic systems-,-and s,ufflciellt
for the needs.of the growin~ organism. -
e _,;. •• • • • • .• ., • .• • • • •• • • .. • • .. • " • ql

2..T1hepracticemust hav.e mean.ing and significance
!.£.£. the-rndividual and .12r'OYfde a carrl.... ove.£ interest.. . . ..'., . . '. ... .. .. . . . . . . . . . . . .,
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3. The practice must provide opportunit;[ for the in-,
dividual to satisfy those socially desirable ~rges and
impulses of nature through engagement in motor activities
appropriate 1£ age, ~, condition, ~ stage of develop­
ment.
~. The practice must offer opportunity ~o the indi­
vidual under wise supervision to meet educative situa­
tions as one of a social group:L
• .. • • • .. • • • • • • • • e _ • • ., .. • • • fit • • • •

This is all fine material, and he who retains these

principles would indeed be wise. This is only one of a

myriad of methods the writer encountered in his quest for

a means of arr~ving at a conclusion to the problem at hand.

But such a method is too philosophic and subjective to be

applicable to this situation. Therefore, such conditions are

eliminated, and the quest is carried further.

Before the test to be used could be decided upon many

considerations had to be made. Many principles are involved

to support the testing idea. Among them are:

Whatever exists at all exists in some amount. Even
such abstract concepts"8S "goodness" and "beauty" exist
in some particular degree and so existing possess items
of identification • ••• What exists as quantity ••• is
easily measured becuase there are tools and techniques
at hand. What exists as quality is often an expression
of many factors and, although there may be tools to
measure some, often the identification is difficult and
the Whole process lacks convictions.

Anything that e:x:ists in amount can be measured. This
principle does not imply that instruments or procedures
are available today to measure everything that exists in
amounts. Nevertheless the principle is sound and its

.1 JesseF. W:l.lJJams,Presented in an address before
the National Convention, American Physical Education AS800ia­
tion,ApriI, 1923.
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a few of which are:

2

. .. .. .
. . . . . .. . . ..

• • • • •• ,.. • .. •• • .. • • .. • " • It • 41 • ..

It arouses ~n interest in their physical fitness.

It gives a basis for homogeneous grouping •..•
It holds the. subject's interest in physical edu­
work: discipline becomes a minor problem.
It gives a basis for equalization in competition

in turn produces better competition.
It motivates subjects to do hard work.

Measurement is indispensable to growth.

After an exhaustive survey the author decided

II • • .'. • .. • • • • • • • •

. . . . . . . .. . . . . . . . .

1.
2.

cation
3.

which
4.

. .' .
5.

There are many advantages in using such a test to

application Dnly awaits the perfection of instruments to,
this end.

All measurement is not perfect.- ----

2.Willlam~,Therrinciplesof Physical .Education,
35L..2. .

to use an achievement test as an agent to resolve the

that influence the achievement of the pupils and should be

question at hand. The standardized ~chievement test has de-

taken into account when comparisons are made with the stan-

compare the achievement of the subjects with the average

achievement of children of various schools, ages, and grades.

By standard and norm, are meant the average achievement of

dards of any given achievement test.

any given age and grade, and various factors are discussed

indicate the answer to the problem. Among those who make

reliable recommendations for the achievement tests are

finite standards and norms, which enable the researcher to

w. H. Mustaine and F. J. Moench. They enumerate many values,
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. . . . . . . . . . . . . . . . . . . . . . . . .
6. It gives the researcher increased integrity in his

work.}

After much deliberation and elimination, the quest for

an applicable achievement test narrowed down those eligible

to one, namely the Cozens, Trieb, Neilson AChievement Tests.

These tests are designed for both boy~ and girls from ten

to eighteen years of age. They cover forty-five different

tests for boys and twenty for girls. They may be used in

any combination; one may select any ten to make a decathlon

or any five for a pentathlon. The most desirable groupings

are made by selecting an assortment from each of the follow­

ing types of activities: running, throwing, kicking, jrnap-

ing, pUlling, pushing, and catching. These tests are used

in conjunction with the age-height-weight classification

chart and the achievement scales which have been developed.

by the priginators of tpe test, all of which will be dis­

cussed presently.

On the purposes of their tests, compiled and validated

by more than 56,000 records in the Los Angeles Junior and

Senior High Schools, the authors enumerate:

")

,.J Adaptedfromw. H. Mustaine, "Tests and Measure­
ments ill Physical ,Education," &~plement to Research Quarter­
11: of theA .;E.E.:&. ,March" 1935, p. 11, and Francis J • Moench,
"801ving ,§lIll:lllSC~ool•..PJ:'o blems ··ThroughMea s uremen t ~"<J ourna 1
of He.althand,PhysicalE.d.uc's.t,ion, December~ 1934, pp. 28-M3.
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events:
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1. The~uipment used in the events must be avail-

1. Base running.

2. Basketball throw for accuracy - 2 minuteB.

3. Jump and rea,ch.

I

These four categories were represented in the final

2. The selection must satisfy the time element in-

event selection so as to give an adequate over-all picture of

strengt.l;1.

each boy examined. The first selection consisted of ten

..• The activity involved in an achievement scale pro­
gram will help the boy increase his strength, skill, and
indurance, and serve a~ an incentive for better self­
direction and self-improvement.

2. To interest ~p1~ in their Ela~ activities through
a fair ev~luation of thelr efforts and stImulate thereby
an all-around 2hy§.Ical deveIO'£ffient .-- -------

.. 3: °T; ~uPEie~e~t·theOr;uti~e·PhY~i;ai~x~minati;n: : •• 4

In selecting the representativ~ events from the total

of forty-five, the following restrictions were of necessity

taken into consideration:

running or walking, jumping, throwing or kicking, and arm _

volved so as to be thoroughly utilitarian.

3. The selection must conform with the idea of test­

ing in at least four of the types of activities, preferably

4 Fredrick W. Cozens, ,Martin H. Trieb, and N. P.
Neilson,.p~ysicalEducation Achievement Scales for Boys in
Secondary Schools (New York: A. S. Barnes and Co., 1936),

,pp. 3-4. '
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4. Baseball throw for accuracy.

5. Pull-up.

6. Push-up.

7. Running three steps.

8. Standing broad jump.

9 .. Standing whole hammon.

10. Half-mile walk.

However, it was found that this selection was unwise

in respect to the criteria set down before the selection.

This test was too long and consumed so much time that all

schools could not be tested at relatively the same time.

Also, there was too mUch unnecessary repetition of events

which would be adequately representative of the criteria

previously set forth. Therefore, the test was cut down to

the first six events listed, the last four being eliminated.

This revised selection convormed well with the criteria:

1. A minimum of equipment was nec-essary: a measuring

tape, a stop watch, and some ohalk.

2. The test could be given qUickly.

3. All four activity groups were adequately' provided for.

The procedure followed was that given by Cozens:

- a. Running and Walking
Base Running

Description
, The distance between bases shall, be 45

feet.
The contestant starts with the front
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b. Jumping
Jump and Reach

Description.
Facing a wall, the contestant stands with

toes touching the wall and with both feet,
flat on the the floor. Reaching up as far as
possible with his right hand and with his fore­
arm and wrist against the wall, he makes a chalk
mark on the wall. From a standing position
with his side to the wall, he then jumps into
the air as high as possible and makes another
mark above the first one.

The chalk should not exceed one-half
inch in length.
Rules

Three trials shall be allowed and the
best of these recorded.

The contestant's performance is record­
ed to the nearest half-inch as the distance
between his reaoh and the highest mark made
on the wall.

At the jump the arms may be swung vigor­
ously but no rocking or hopping is permitted.
The contestant may dip for the jump, however.

c. Throwing, putting, and kicking.
Basketball Throw for Goal. (2 Minutes)

DescriptioJ;!
Mark out a semi-circle with chalk, radius

ten feet from center of backboard projected
to the floor.

The contestant holding the ball stands
ah;fwhereon the ten-foot semi-circle

On the signal "Go" he shoots for the



basket, follows in, retrieves the ball,
and dribbles to a point outside the semi­
circle. He then repeats the process until
two minutes have elapsed.
Rules

Only one trial shall be allowed. • • •
The contestant's performance is re­

corded as the number of goals made in two
minutes.

When shooting for the basket some
part of both feet must be touching or
back of the restraining line. • • •

Baseball Throw for Accuracy
Description

A throwing target should be marked on
the wall as follows: Make five concentric
circles one foot, two feet, three feet, four
feet, and five feet in diameter. The cen­
ter of all circles is three and one-half
feet above the ground. • • • The circumfer­
ence of the largest circle is one foot
from the ground.

A throwing line is established 35 feet
from the front of the target. The contes­
tant stands with one foot in contact with
the throwing line and throws the ball at
the target with a free over-hand throw as
used in hard ball. Each contestant has ten
successive throws. Counting from the center
outward, the circles score 10, 8, 6, 4, and
2. Throws hitting on the line between the
two zones score for the inside zone.
RUles

The contestant's performance is record­
ed as the number of target points made in
ten throws.

The contestant's foot must be in con­
tact with the throwing line at the time the
ball is released.

The over-hand throw must be used.
ttLiners tf count for the inside scoring

zone.

d. .Arm strength
PulI... up

Description
The contestant hangs on a horizonal bar'

.with arms' and legs fUlly extended, using the
upper grip ,(knuckles to th~face). He raises
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Whereas it has been previously stated that two test-

his body with his arms until his chin can be
placed over the bar and lowers his body to a
full swing.
Rules

Only one trial shall be allowed.
The contestant's performance shall be

extension of the arms.
The body must not swing during the exe­

cution of the movement. The knees must not
be raised.

No resting or chang~ of grip is allow-
ed.

Push-up
Description

The contestant lies on the floor, face
down, body straight, arms bent, with the
hands on the floor in front of the armpits.
From this position he 'straightens his arms
until he is in a front leaning rest posi­
tion. He then lowers his body and straight­
ens his arms as many times as possible.
Each raising of the body counts as one push­
up. The body should remain rigid and straight
with the head, trunk, and legs in a line
throughout the movements. Avoid. "sway back"
positions.
Rules

Only one trial shall be allowed.
The contestant's performance shall be

recorded as the number of push-ups made to
a full extension of the arms •.

No resting is allowed.
The body must remain rigid. No push­

ups shall be counted in whi3h there is a
"sway back" position taken.

the improvement by event and any change in classification

that rnightoccur during the time between the testings. All

ings were to be made, provision had to be made on the score

sheet for both. testings. Also provision had to be made for
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these points taken into consideration, a score card was "

finally adopted and is attached in the appendix.

In this achievement test provisions are made for in­

dividual differences in respect to age, height, and weight.

According to these three criteria, each individual is clas­

sified so as to have a fair, proporti~nate scoring method.

The scales are graduated on the theory that the boy who is

older, taller, and heavier should be able to do better than

the boy who is younger, shorter, and lighter. Therefore, it

is possible that for the same record, a boy younger, short­

er, and lighter might be awarded more scoring points than a

bpy older, taller, and heavier by virtue of his being in a

lower scoring class. The plan for determining classification

is shown in the appendix.

It may be seen by this classification plan that the

three points previously discussed are fully taken into con­

sideration. A hypothetical case will be set up so a work­

ing explanation of the use of this classification plan can

be shown. Let the reader presume that a sUbject is fifteen

years and three months Old, sixty-seven inches tall, and

weighs one hundred and fifty pounds. By reading down in the

age column, it is found that the age of the subject falls

into the category of 15:3-15:8. Tracing horizonally to the

left, it is found that the exponent value is 31. Tracing

down the fiefght column, it is found that the height,sixty-



Class "B".

This classification is necessary because each olass

6 Ibid., pp. 62,..3, 68-9, 76-7,82-), 90-1, 92-3 •
._ .....
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By reading

suooeeding pages.

These soales are given in their full scope as set up

by the authors. 6

seven inches, falls in the category 66 1/2-68.

to the left, it is seen that the exponent value of that

cate,gory is 32. Searching in the weight column, the weight

in question is found to be included in the 147-153 category,

the exponent value of which is 24. The sum of the exponents

in all categories is 87. This total places the sUbject in

has its own particular scoring apale" The aohievement scales

for the six events used in this testing are shown on the



Event No. 1 - Base Running 30

Classes

Score .F E . D C B 1; Score
Time in seconds and tenths

8.3 8.2 8.1 - 8.0 100100 ,
99 7.9 7.7 99
98 8.4- 8.3 8.2 8.1 98
97 8.0 7.8 97
96 8.5 8.4 8.3 8.2 96
95 8.1 7 .-9 ~
94- 8.6 8.5 8.4- 8.3 94-
93 8.2 8.0 93
92 8.7 8.6 8.5 8.4- 92
91 8.3 8.1 91
90 8.8 8.7 8:t) 8.5 90
89 8.4 8.2 89
88 8.9 8.8 8.7 8.6 88
87 8.3 87
86 9.0 8.9 8.8 8.7 8.5 86
85 8.4- - 85
84- 9.1 9 .. 0 8.9 8.8 8.6 84-
83 8.5 83
82 9.2 9.0 8.7 82
81 9.1 8.9 81
80

.
973 9.1- 8.8 8.6 80

79 9.2 9.0 79
78 9.4- 9.2 8.9 8.7 78
77 9.3 9.1 77
76 9.0 8.8 76
75 9.5 9.4- 9.3 9.2 --rr5
74 9.1 8.9 74
73 9.6 9.5 9.4 9.3 73
72 9.2 9.0 72
71 9.7 9.6 9.5 9.4 71
70 9.3 9.1 70
69 9.8 9.7 9.6 9.5 69
68 9.4 9.2 68
67 9.9 9.8 9.7 9.6 67
66 9.5 9.3 66
55 10.0 9.9 9.8 9.7 b5
64 9.6 9.4 64
63 10.1 10.0 9.9 9.8 63 --

62 9.5 62
61 10.2 10.1 10.0 9.9 9.7 61
50 ---9.5 50
59 10.3 10.2 10.1 10.0 9.8 59
58 9.7 58
57 10.4 10.2 9.9 57
56 10.3 10.1 .56
·5!; 10.5 10.3 10.0 9.8 55
94- 10.4 10.2 54
53 lo.6 . 10.'4- 10.1 9.9 53
52 10.5 10.3 52
51 10.2 10.0 --....2l.- =

.
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Event No. 1 Co;p. t irrued

50 10.7 10.6 10.5 10.4 50
49 10.3 10.1 L~9

~~

48 10.8 10.7 10.6 10.5 48
47 10.4 10.2 47
46 10.9 10.8 10.7 10.6 46
45 10.5 10.3 45
44 11.0 10.9 10.8 10.7 44
43 10.6 10.4 43
42 11.1 11.0 10.9 10.8 42
41 10.7 10.5 41
40 11.2 11.1 11.0 10.9 40
39 10.8 10.6 39
38 11.3 11.2 11.1 11.0 38
37 10.7 37
36 11.4 11.3 11.2 11.1 10.9 36» 10.8 35
34 11.5 11.4 11. 3 11.2 11.0 34
33 10.9 33
32 11.6 11.4 11.1 32
31 11.5 11. 3 31
30 11.7 11.5 11. 2 11.0 30
29 11.6 11.4 29
28 11.8 11.6 11. 3 11.1 28
27 11.7 11.5 27
26 11.4 11.2 26
25 11.9 11.8 11~ 11.6 25
24 11. 5 11.3 24
23 12.0 11.9 11.8 11.7 23
22 11. 6 11.4 22
21 12.1 12.0 11.9 11.8 2J..
20 11.7 11.5 - 20
19 12.2 12.1 12.0 11.9 19
18 11.8 11. 6 18
17 12.3 12.2 12.1 12.0 17
16 11.9 11.7 16
I5 12.4 12.3 12.2 12.1 15
14 12.0 11.8 14
13 12.5 12.4 12.3 12.2 13
12 11.9 12
11 12.6 12.5 12.4 12.3 12.1 11ro 12.0 10

9 12.7 12.6 12.5 12.4 12.2 9
8 12.1 8
7 12.8 12.6 12.3 7
6 12.7 12.5 6
5 12.9 12.7 12.4 12.2 5,4 .12.8 12.6 4.····3 l}.O 12.8 12.5 12.3 3
2 12.9 12.7 2
1 12.6 12.4 1-
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;Event No. 2 - Basketball Throw For Goal Min) •

Classes
Score F E D C B .A Score

Number of goals
100 30 35 100

99 28 99
98 31 32 33 98
97 29 97
96 27 30 32 96
95 31 33 95
94 28 94
93 26 29 30 31 32 93
92 92
91 27 91
90 25 28 29 30 31 90
89 89
88 26 27 29 30 88
87 24 28 87
86 ?~ 86
85 26 27 28 29 -83
84 23 84
83 24 27 28 83
82 25 26 82
81 22 81
80 23 25 26 27 80
79 24 79
78 21 25 26 78
77 22 23 24 77
76 76!

75 20 24 25 75
74 21 22 23 74
73 24 7)
72 19 22 23 72
71 20 21 71

I, 70 22 23 --ro,1

I 69., 18 19 20 21 69i
I. 68 22 68
R 67 21 6711

66 17 18 19 20 66
65 20 21 65
64 19 64
63 16 17 18 20 63

V 62 19 62l'

!' 61 18 611
,

r ' )"' 60 15 16 17 18 19 DOr, i

1 59 17 59!'" 58 16 18 58il
''l 57 14 15 17 57'L, 5,6 16 56
IT 55 15 17 55

54 l~r 14 16 54~, .,;

53 15 16 53
"52 13 14 15 52
:51 12 14 51
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Event No. 2 Continued

50 13 15 -""'50
49 12 14 49
48 11 48
47 13 47
46 14 46
4~ 12 n 45
44 10 11 44
43 12 43
42 13 42
41 11 41
7+0-------'-----"115 12 40
J9 9 39
38 11 12 38
37 37 .
36 10 11 36
""35 9 35
34 34
33 10 11 3J
32 9 32
31 10 31
30 7 8 .--------------.------~

29 9 10 29
28 28
27 8 9 27
26 7 262..."..5-----;.6--- --'0
24 8 9 24
23 7 23
22 8 22
21 5 6 21
2U--" 7 --8 20
19 19
18 6 7 18
17 5 17
1.-;::-6 ~_......;l:L____ 16
15 6 7 15
14 14
13 5 6 13
12 3 4 12
11 5 11
10 -------" 6 10

9 4 9
8 3 5 8
7 2 7
·76_-= ....,- ----~!x:::...' -------- ~65"5
4. 3 4 4
'3 12 3
2 32

·1 J. 1
.ft ..
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Event No. 3 - Jump and Reach

Classes
Score F E D' C ',- B A ,Score

Height to the nearest half":inch
r

24~100 232 100
99 21 21~ 22 22~ 99
98 98
97 23 24 97
96 20! 21 _"....~1! _ 22 96
95 95
94 22! 23! 94
93 20 20! 21 21! 93
92 92
91 22 23 91
go- 19~ 20 201- 21 .' 902

89 89
88 21! 22~ 88
87 19 19! 20 20~ 87
86 86
85 21 22 ---S5
84 181. 19 19~ 20 842

83 83
82 20~ 21! 82
81 18 18~ 19 19~ 81
BO 80
79 20 21 79
78 17! 18 18! 19 78
77 77
76 19! 20! 76
75 17-- 17~ 18 18~ 75
74 74
,73 19 20 73
72 16! 17 17! 18 "72
71 71
'7"FJ IS! 19! 70
69 16 16! 17 17! 69
68 68
67 18 19 67
66 15~ 16 16~ 17 66
65 65
64 17~ 18! 6l~
63 15 15~ 16 161. 632
62 62

'61 17 18 61
60 14! 15 15! 16 60
59 59
58 16~ 17~ 58

, 57 14 14! 15 15~ 57
56 56
55 16 17 55
54 -13~ 14 14~ 15 54
53 53
52 15~ 16~ 52
51 13 IJ! 14 14~ 51
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Event No. 3 Continued.

-
50 50.
49 15 16 49
48 12~ 13 13~ 14 48
47 l~ 7
46 14~ 15k 46
45 12 12~ 13 13~ 45
44 44
43 14· 15 43
42 11~ 12 12~ 13 42
41 41
40 13! 14f 40
39 11 11~ 12 12~ . 39
38 38
37 13 14 37
36 10~ 11 11~ 12 36
35 35'
34 12~ 13~ 34
33 10 10~ 11 111- 33. 2

32 32
31 12 13 31
30 9; 10 10i 11 30
29 29
28 11~ 12~ 28
27 9 9~ 10 10~ 27
26 26
25 11 12 25
24 81. 9 9~ 10 24;3

23 23
22 10! 11~ 22
21 8 8~t 9 91. 212 2
20 20
19 10 11 19
18 7~ 8 8~ 9 18
17 17
16 91 10! 16
15 7 7! 8 8;

2
15

14 14
13 9 10 13
12 6! 7 7! 8 12
11 11
10 8~ 9~ 10

9 6 6! 7 7~ 9
8 8
? 8 9 7
6 51. 6 61- Z 6
J

2 2

5
'.4 7! 8~ 4
3 5 5~ 6 6~ 3
2 2
1 ","', ) 1



Event l'Jo. 4 - Baseball Throw for Accuracy 36
,.

Classes "

Score " F E . D C B A Score.
Point value made on target

100 94 98 100 lOG
99 96 99
98 98 98
97 98 97
96 92 96 98 96
95 94 95
94 96 94
93 90 94 96 93
92 92 96 92
91 91
90 88 9&-- 90
89 92 94 89
88 90 88
87 86 94 87
86 92 86
85 88 90 92 85
84- 84 84
83 92 83
82 90 82
81 86 88 81
80 82 90 80
79 79
78 84 86 88 90 78
77 80 77
76 88 76
75 75
74 78 82 84 86 88 74
73 73
72 86 .72
71 76 80 71
70 82 84 70
69 86 69
68 74 68
67 78 80 84 67
66 82 66
65 84 65
64 72 76 64 .,

63 78 82 63
62 80 62
61 70 74 61
60. 82 60
59 76 80 '.:'1.-'

f}~
58 68 78 58
5.7 72 57
56 74 80 56
55 66 78 53
'54 70 76 54
53 53
52 78 52
51 64 51
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Event Noo 4 - Continued

15(5 68 74 '..- 76 50
49 62 70 49
48 66 72 76 48"
47 74 47
46 60 68 46
45 64 70 72 74 45
44 58 44
43 66 43
42 62 68 70 72 42
41 56 64 41
40 60 70 40
39 66 68 39
38 54 62 38
37 58 64 68 37
36 52 66 36
35 56 60 35
34 62 66 34
33 50 58 64 33
32 54 32
31 48 6'0 62 64 31
30 50 30
29 52 58 29
28 46 60 62 28
27 50 54 27
26 44 56 26
25 52 58 60 25
24 48 24
23 42 54 58 23
22 46 50 56 22
21 40 52 21
20 54 56 20
19 44 48 19
18 38 50 18
17 46 52 54 17
16 42 16
15 36 48 15
14 40 44 50 52 14
13 34 13
12 46 12
11 38 42 48 50 11

I' 10 32 44 10
I.' 9 36 40 9Ii, 8, 30 46 48 8
l 7 42 7
I 6 34 38 44 46 6I
)1 5 28 )
il. 4 36 40 4

'~i

~,
3, 26 3.2 .... 42 44 3
2 3.8 2
7J. 30 34 1





Even:tJ No.
39

5 - Continued

50 4 50
49 49,
48 5 48
47 6 9 47
46 7 8 46
45 45
44 44
43 3 43
42 42
41 4 41
40 5 8- 40
39 6 7 39
38 38
37 37
36 2 36
35 35
34 3 7 34
33 4 5 6 33
32 .32
31 31
30 1 30
29 29
28 2 28
27 3 6 27
26 4 5 26
25 25
24 24-
23 23
22 22
21 1 21
20 2 5 -20
19 3 4 19
18 18
17 17
16 16
15 15
14 4 14
.13 1 2 J 13
12 12
11 11
10 10

9 9
8 8
7 3 7
6 1 2 6
5 5
4 4,,3 3
2 2

··1 1-



r
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Ii 40

II
Event No. 6 - Push-up

l:i

ii Classes
Ii
!f

score F E D C B A Score
Number of push-ups

II 44- 45
....",nr 48 iOO

!
100 50

99 44 46 47 49 99
98 43 44 45 98

I 97 42 43 46 il-8 97
I 96 42 43 44 96
II 95 41 42 45 4·7 95
'I 94 41 43 44 46 94I.;
J!,
I 93 40 41 42 93.~ 'I'

I 92 39 40 43 45 92
2,1 39 40 41 91
90 38 39 42 44 90
89 38 40, 41 43 89
88 37 38 39 88
87 36 37 40 42 87-
86 36 37 38 86
85 35 36 39 ~.l 85
84 35 J7 38 40 84

:j 83 34 35 36 83"

"f 82 33 34 37 39 82
81 33 34 35 81
'80 32 33 "36 38 80
79 32 34 35 37 79
78 31 32 33 78
77 30 31 34 36 77
76 - ... 30 31 32 76
75 29 30 33 35 75

u 74 29 31 32 34 74
1i 73 28 29 30 73l 72 27 28 31 33 72J'

71 27 28 _~9 71
70 26 27 30 32' 70
69 26 28 29 31 69

I 68 25 26 27 68,
J 67 24 25 28 30 67'\f

66 26 661~. 24 25I'ii 65 23 24 27 29 65I,
I. 64 23 25 26 28 64J:
I'
i> 63 22 23 2!]. 63
t 62 21 22 25 27 62
i 61 21 22 23 61
'j 60 20 21 24 26 60
( 59 ' 20 22 23 25 59i
I 58 19 20 21 58il
J 57 18 19 22 24 57
l\~::

56 18 19 20 56
"55"," 17 18 21 23 55L. 54 17 19 20 22 54L"", '

';i,';' 53 16 17 :1.8 53
52 15 16 19 21 52
51 15 16 17 21





Knowing the boy's class, the reader can locate the

performance record in the class column. The score to be

given for the performance will be found directly opposite

either to the left or to the right.

Example: Class "C" boy; standing broad jump; record,

seven feet, four and one-half inches. This record will be

found in the column for Class "C" •. The score, 66, is found

opposite the record in the score column.

If the exact performance record can not be found in

the achievement scale, the reader should find the record

nearest to it and use the score opposite the record. When

the performance record falls exactly midway between two re­

cords appearing in the achievement scale, the record giving

the lowest score should be used.

It is hoped that after this lengthy explanation, there

will be no confusion as to the mechanics of the test. Also,

it is hoped that familiarity with this test will disclose

many of the merits that may have otherwise been neglected

by the author. With the work of selecting the testing in­

strument complete, it is now necessary to review the princi­

pal participants of this work.



II. THE GROUPS STUDIED

The fortunes of youth are inseparably bound up with

the fortunes of society. The forces operating for the past

generation have produced an unfavorable, unstable, and con­

fused society and have thrown the world into a tragic con­

flict which youth have been called upon to resolve into a

peaceful state. Thus it has always been. Youth have'been

repeatedly c~lled upon to save a nation, when the peaceful

negotiations of their elders have broken down, but they have

never had an equally prominent part in making the plans to

build the conditions which will sustain the victory they

have won.

During the war the youth of the land were riding

high. The people worked endlessly to supply them with the

equipment they needed to crush the enemy. The people did

not question funds for their health or their leisure~ They

were well clad, nutritiously fed, cleanly housed, and guided

by spiritual advisers. The people sacrificed and denied

themselves that they might have everything possible. To do

otherwise would have been unworthy of them.

Not the least of the benefits projected to our youth

during those trying days was the physical education pro­

gram. It had radically changed from that of its forerunner

of Iire-war' days.It offered and imposed upon the youth



44
opportunities to prepare themselves physically for the

supreme tasks that lay before them. The programs were

geared to do the unusual in unusual times. During those

days it was as patriotic to keep fit as it was to fight or

do war work. But now what is the situation? In spite of

all the emphasis placed on the atomic era, the fact remains

that the world is in an age where its first line of defense

is its youth. When the youth falters and falls by the way­

side, then there is little hope for mankind. Physical edu-.

cation must accept its part of the responsibility to prepare

and preserve the youth of today for a better and happier

world tomorrow.

Now let us look at the leading characters that play

the principal roles in this drama. In so far as the field

.to be covered by this work is so vast as to approach infinity,

it is necessary for the sake of convenience to confine the

field to be tested. Terre Haute, Indiana, was chosen as

this cnnfined field. ~nd this confined field was further

narrowed to include only three of the four high schools in

that city, those chosen being Wiley, Garfield, and the Lab-

oratory School of Indiana State Teachers College.

First the instructors of physical education will be

considered. The reader must realize the vast, unending

!,~SPOIISi.b~:I}t.iC3s of. these servants of our youth. Their

position is deserving of muoha ttention ·in this work as it
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is actually as much a teat of their proceedings as it is the

program that they administer. There are certain ideas that

the physical education instructors must realize as existing,

and they must realize further that vague but important gen­

eralities are present which they must take into considera-

tion as they mold and prepare their charges.

These teachers must take cognizance of the changes

that have taken place and are now taking place in American

. society. They must seek to help persons adjust successfully

to the social group to which they belong. In order to do

this, the teachers must plan and adjust their programs to

meet the needs of individuals who are living in present-

day society. They must not turn their backs to the sun and

conclude that its main function is to cast shadows.? They

must realize that the light that flows from a knowledge or

social conditions supplies one of the best guides to con-

scientious educational effort. They must have a faith in

physical education if they are to bring about desirable

dhanges in their pupils and help them enjoy and share more

of the true pleasures of life.

The social trends which are observable in American

sQciety.indicate that there is an inoreasing need for physi­

cal ed.ucation in all tb..e schools of the cotmtry. The home.,

Q.ibI"anv The l'roph~t (New York: Alfred A.
52 •.
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which is the fundemental integrating unit of society, takes

care of relatively fewer interests and needs than it did for

previous generations. In many families all the members now

get most of their eduoation, recreation, and sooial contacts

outside the home.' Pract.rcally all the activities directed

toward earning a living are carried on away from home. In

fact, most of the wants and desires of American people are

being satisfied to an increasing degree in situations re-

moved from home. Available data on the vitality of the

American people indicate that the opportunity is open fo~

physical education to make a big and valuable contribution

to the efficiency and the ability of the present and succeed­

ing generations to enjoy life. It is apparent, in view of

the change in the character and the functions of the home,

the mechanization of industry, the increasing amount of

leisure"and the prominent unsolved problems of race vitality,

that there is a real need for understanding, progressive

physical education instructors in all the schools of the
. 8nat1.on.

With this information in mind the author will proceed

to the groups to be tested. Officials of the chosen schools

were approached, and permission was received for proceeding

the testings. The basic idea of the work to be under·-

8'
Jacks:on R. Sharman,Introduction to Physical Eduoa-

(New York: A. S.Barnes'and. Gompany,--r934h pp. 1-15 ..
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taken was discussed with various physical education men in

each sohool, and the necessary preliminary organization was

accomplished. A representative of each school was asked to

prepare a short article on the philosophy or the working

plans of the physical education program in his school.

Mr. George Ashworth, a member of the Physical educa-

tion department, Wiley High School,'places emphasis on

philosophy and says:

Physical education, it seems to me, should be an in­
tegral part of the general educational program, having
as its goals the' preparation of the child to live in
the world as it is and his preparation for a part in
shaping a better world.

To attain these goals the child should learn by doing,
so that behavior patterns will be modified by knowledge.
Social and moral results should be stressed in game sit­
uations and emphasis should be placed on enjoyment and
development of a reasonable degree of skill.

Mr. Paul L. Wolf, representing the Laboratory School

of Indiana State Teachers College, outlines the program of

his school and what the program tries to accomplish:

In the physical education program at the Laboratory
School we try to develop the all-round mUSCUlature and
stamina and endurance of our pupils. We endeavor to
teach them. sports and recreation activities they will
appreciate and enjoy and participate in at their leisure.

The first part of each day's work is devoted'to the
physical fitness category. Calisthenics, apparatus (of
the climbing and hanging variety)~ combative contests,
tumbling and stunts, and relays and simple games are
employ-edto develop particularly.the upper extremity
muscles. We strive to put as much competition and fun
into these activities as we can since boys in general
do not take to .these types of exercises. • • as readily
asth~Y db.thesportsand recreation groups.

The sportssnd recreation part of the program comes
into playthelastpartof'each lesson. An attempt is
made towach the various sports in season whenever time
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and facilities permit. Fundamentals, strategy, rules
and etiquette of play are a part of every unit. We feel
the better pupils can execute the skills involved and
the more they know about a sport the more they will seek
participation.

The Garfield High School representative, Mr. Willard

Kehrt, gave similar points as a basis for the physical edu-

cation program at that school.

With these attitudes in mind the author turned to

the selection of the sUbjects to be tested. After con­

sidering many possibilities, he decided to pick a limit-

ed number of boys, not to exceed fifty, to represent each

school. These groups were picked at random, considering no

distribution as to class, age, scholarship, or other criteria,

so that any possibility of discrimination, even to the most

infintesimal degree, would be eliminated. No "packing of

the jury" or any other practice, shady in any degree what­

soever, can be claimed against the author. The only stipula­

tion that was made in the selection of the representatives

of the schools was that they be boys who had never partici-

pated in any interscholastic sports in any type of practice.

This criterion was instituted so that those tested would be

. recipients of the benefits of their respective physical edu-

oation programs only and not have any outside, speoialized

instruotion that would cause radioal fluotuations in the

fIndings of this work. By using this criterion, it would

then be possible to attribute any progress of theEa boys

direotly to the prevailing physical education programs.
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It may be said with all truthfulness and sincerity

that the boys on a whole were very cooperative and were a

credit to their physical education instructors and their

schools; of course there were those who were stricken with

that adolescent malady, negativism, That is to be expected

in any group of adolescents and is a factor that will be

dismissed as being so insignificant as to be immaterial.

With the purpose of this chapter being completely

fulfilled, it is now necessary to turn to the next chapter

to observe the procedure technique.



"Now, when all human institutions so slowly and

laboriously evolved are impugned, every concensus challang­

ed, every creed flouted, as much as and even perhaps more

than by the ancient Sophists, the call comes to us * •• to

explore, test, and, if necessary, reconstruct the very bases

of conviction, for all open questions are new opportunities.

Old beacon lights have shifted or gone out. Some of the

issues we lately thought to be minor have taken on cosmic

dimentions. We are all ~up against' questions too big for

us. • •• Hence, there is •.• a realization that man-

. kind must now reorient itself and take its bearings from

the eternal stars and sail no longer into the unknown

future by dead reckonings of the past." _ G. Stanley Hall



PROCEDURE

CHAPTER III

With the problem tQ be solved and the agent for its

accomplishment decided upon, the author now turns to the

procedure.

It was first necessary to secure permission from the

proper authorities in each of the three schools to carryon

the experiment,. At this time the author deems it pertinent

to give credit to those persons, administrators and instruc­

tors, whose splendid cooperation and assistance aided great­

ly in the completion of this work. They are indeed credits

to their professions. With the go-ahead sign received, the

'author first had to select the groups to be the objects of

the experiment.

The number of students who would represent each

school was arrived at by using the Laboratory School as

a primary measure. The Laboratory School 'was used because

of the following restriction. The basic idea was to employ

relatively the same number of students in each of the schools

.to be tested ; theref'ore the Laboratory School would be the

confining element, as that school had the smallest enroll­

ment. After the survey at the Laboratory School was complet­

was found that there were thirty-seven students

elegibletorepresent their school, according to the criteria
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of select set-up in the preceding chapter. This number was

kept constantly in mind while the other two schools were be­

ing surveyed. At Wiley the number selected was forty-eight,

slightly larger because of. the possibili ty of losing some

subjects during the time elapsing between the two testings.

At Garfield forty students met require~ents to represent

their school.

The task of selecting representative groups com­

pleted, the next task was to apply the test--already agreed

upon. The students were told only that there was to be a

test given and that they were in competition with other

students from the different city schools. The author thinks

this is the opportune moment to state that he realizes there

were some discrepancies in the administration of this test.

An assumption was made--one that is not completely valid

but nevertheless necessary under the prevailing circumstances.

The author assumed that all the testees were in good, sound,

physical condition, that their minds were completely on the

work at hand, and that there were no disturbing influences of

any sort that might cause deviations in the test results.

However, as this assumption held good for all students in

each school, it was considered an aid in every case. The

aforesaid assumption was necessary for the reason that there

w:ereno Jneans of allowing for any of the factors mentioned,

they been present in detrimental proportions. The
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author was, however, cognizant of the fact that such possi- ,

bilities are ever present and are liable for fluctuations in

results. The test, constructed and selected by the means

set forth in Chapter II,was administered to the chosen

groups. The following procedure was used, one explanation

being considered as sufficient and indicative of the procedure

used in all the schools.

The headings were filled in by the students them­

selves, and in cases where there was doubt as to height anQ

weight, 'the doubt was expelled by measurement. Then, in

keeping with the procedure of the test, exponent values

were given for height, weight, and age. The sum of the ex­

ponents was computed and each student classified thereby.

The classification procedure accomplished, the events

of the test were administered. In this procedure the rules

set dow~ by the originators were strictly adhered to in even

the slightest detail. This strict adherence to rules was

followed throughout each school so far as was humanly possible.

This was done in an endeavor to eliminate as completely as

poss.ible any foreign discrepancies that might cause unsatis­

factory results and give one group an advantage over another.

The author is aware that some irregularities probably occurred

but· not within his. knowledge. The testing was carried on in

fail'?,.egual, and unbiased a manner as human inefficiency
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The records of each event for each student tabulated,

the value of the record in scoring points was computed

according to the tables accompanying the test. The points

earned in each event were totaled, giving the total score

for each student.

The first testing was given during the last part of

November and the first part of December. The school test­

ings were made as closely together as time would warrant so

as not to give any group a distinct advantage over another

in respect to training received during the time elapsing

between the two testings. Of course the test could not be

given to all the groups at the same time, but the few days'

instruction one group may have had over another will be

considered as insignificant and will be disregarded in this

work after this brief mention.

The first test having been finished, it was necessary

to wait as long as possible before the second testing was

made in order for the physical-education program to have its

effects on the testees. The second testing was made during

the last of April and the first of May and was given by schools

in the order of the first testing. This was done in an effort

to compensate further for any advantage one group might have

had over another in the total days of instruction between the

testi:U€$Ei1. The same precise procedure was used in the

testing as in the first.
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With the results of both testings compiled, various

devices were used to sift every possible bit of information,

regardless of the effect on the supposed outcome. The find­

ings will be elaborated upon in Chapter IV.

The significance of the findings of the experiment

enabled the drawing of conclusions ang the formulation of a

summary. These data will be exhaustively reported in

Chapter V.



"Sport, which keeps the flag of idealism flying, is

perhaps the most saving grace in the world at the moment

with its spirit of rules kept, and regard for the adyersary

whether the fight is goings for or against; when, if ever,

the fair play spirit of sport reigns over international

affairs, the cat force which rules there now will slink

away and human life emerge for the first time from the

jungle .. " --- John Galsworthy.



RESULTS OF THE TESTS AND COMPARISONS

CH.APTER IV

I. It was first necessary to see what score each

The first testing plus the second testing is the mo~t

This chapter concerns the test results and comparisons

of those results. Each testing will be considered separately,

as will the improvements. They will be collectively consid­

ered in Chapter V.

The first testing alone proves nothing in respect to

the ~entral, prime purpose of this theses. It does, how-

ever, form a basis upon which the answer to the problem can

, ,

pbssiblepqints made by each school for each testing and

-,

schooL made. This score shows the percentage of total

concerned and show the accomplishments of each group, the

be based. While the first testing alone has little primary

value, it is significant within itself in that it gives a

general picture of the physical capabilities of the represen­

tative groups.

signifi~ant for it is the differences between these two

testings that solve the problem involved.

In every effort to give just consideration to all

author will show by various means the outcom~s of each

testing and the differences thereof.. They are as follows:
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II. The boys in each school fell into one of six

the improvements are shown on the following table.

11.66

10.45

6.45

Improvement::

48.88

40.03

37.85

Second T'estfn8-

of 37.22 per cent. The findings in the other schools plus

the improvement. For example, on the first testing at the

Laboratory School a total score of 8,264 points was made of

a possible 22,200. This gives the school a percentage score

TABLE I

TOTAL POINT PERCENTAGE SCORES

School First Testing

state 37.22

Wiley 20.58

Garfield 31.40



TABLE II

CLASS NmffBER PERCENTAGES

Sohool Class First Testing Seoond Testing

Wiley A 21-34.75 23-63.80
B 15-31.25 10-27.77
C 8-16.66 1-02.77
D 2-04.16 1-02.77
E 1-02.08 1-02.77
F 1-02.08 0-00.00

state A 14-37.83 19-57.57
B 13-35.13 11-33.33
c 7-18.91 2-06.06
D 2-05.40 1-03.03
E 1-02.70 0-00.00
F 0-00.00 0-00.00

Garfield A 16-40.00 18-46.15
B 11-27.50 12-30.76
C 8-20.00 7-17.94
D 3-07.50 2-05.12
E 2-05.00 0-00.00
F 0-00.00 0-00.00
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III. Each group had its own possible perfect score,

and some of the results were computed by that measure. It

was possible that each, if he made a perfect score, could

m~ke 600 points, there being six events, the perfect score

of each being 100 points. By this premise the perfect

score of Wiley could be 28,800, of state 22,200, of Garfield

24,000 by virtue of the number in the respective groups.

These scores include all possible points of all events. In

the second testing these scores ch~nged, for the number of ­

boys tested changed.

With these scores in mind the author computed the

percentage of the total possible score made by each event.

For example{ at Wiley the base running event score was

1,496. As the total possible score for all events was 28,800,

then the base running event scored 5.19 per cent of the

total sC,ore of all events. A perfect score throughout the

base running event would have compiled 16.66 per cent of the

total possible score of all events. The percentages of the

other events in each school are shown on Page 59. Also

shown on the table are the results of the second testing

and the improvement, if any.



T.ABLE III

TOTAL POSSIBLE POINT PERCENTILES

School Event First Testing Second Testin& Improvement

Wiley 1 1497-05.19 1492-06.90 1.712 849-02.94 881-04.07 1.13
3 2844-09.87 2560-11.85 1.98
4 787-02.73 710-03.28 0.55
5 1049-03.64 1235-05.71 2.076 1966-06.82 1839-08.51 2.32

48 boys tested 36 boys tested

State 1 2198-09.90 i744-13.85 3.952 917-04.13 1182-05.96 1.83
3 1376-06.19 2052-10.36 4.17
4 637-02.86 456-02.30 -0.56
5 1372-16.18 1322-06.66 0.496 1669-07.51 1843-09.30 1.79

37 boys tested 33 boys tested

Garfield 1 999-04.16 1673-07.14 2.982 505-02.10 894-03.82 1.72
3 2112-08.80 2076-08.87 0.07
4 848-03.53 865-03.69 0.16
5 915-03.81 1221-05.21 1.306 2243-09.34 2266-09.68 0.34

40 boys tested 39 boys tested
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•The following comparisons are those of the foregoing

tables. Reading down in the Wiley push-up event column and

across in the Garfield push-up event column, the reader will

find the number, 2.52 per.cent, and the letter "Gtt which de­

notes that Garfield excelled Wiley in the push-up event by a

margin of 2.52 per cent.



. )

1

1
5.74
(s)

2.
GARFIELD

4. (356

0.b7
reG)

2~61
I(G)

2.03
(S)

2.~37
(S)

5.181°.3.5.1°003/4.. 6412.06
(6) . (J.)_ (1) (3) (1)

1.83
(G)

7.24\1.7111.0316.70
(6) (5) (4) (1'

0 .. 5414.9915.27
(61 (1) (g)

12.
STATE
k I '356

4. 65/4 .. 32
(6) (5)
1.33
(6)

1.3210.0114.33
(6) (3) (3)

3.38T2--=-0511. 2712.06
(6) l(5) (2) (3)

4.17
r (S)

11..03
(w)

1.19
(S)

D..84
(w)

1~0':
(w)

1

3.68
(W)

b.l3
, S)

TABLE IV

FIRST TESTING TOTAL POSSIBLE POINT PERCENTILE COMPARIOONS

2~54
(5)

0.69
(S)

2 .. 5~
(G)

6

WIlEY
Event I 6 I 5111. .'3 I 2.1 1

W
I---:-T~::H~::-t'~rl.J-t---t-~I--+--1l--4--+-+--!+-----I--+--I--!---!-~--L .

F; I I " I I J ! I .
Y

5



T~~ v
SECOND TESTING TOTAL POSSIBLE POINT PERCENTILE COl~ARISONS

," WILl Y STATE GARFIELD
Event 6 5 4. 3 2 1 6 5 ib. 1'1 2 1 6 5 4- 3 2 1

1 1.61 1.73 3.62 1355 2oJ3
(6) (If (1) (1 ,

2 ->76j4 1.64 0..79 7.7S
" (5) (2) (3)

w :3 1;54 6.14 7.67
(3) ( 3)

I 4 5.23 2.43
L (6) (5)

E 5 2.00
Y (6)

6 • >

1
,,- 6.. 95 4.55 7~18 iLL" "3.4'1 '( ..CS'1 16.71

(8) (1) (1) (1) (1) (1) (S) ,

2 1.89 3.34 D.71 3.66 4.40 2.14
(S) (6) (5) (2) (3) (s)

3 1.49 1;06 3.69 8.06 1.49
(w) (3) (3) (3) (s) ,

S 4 0.98 7.00 4.37 1.39
T (Vi) (6) ( 5) (G)
A 5 0..96 2.73 1.46 .
T (s) (6) (s)
E 6 0.79 0.38

(s) (G)

1 G .. 54 11.?l3 'fij5. 1.73 3~32
(6) (1) (3) (1)

G 2
,.t50 1.39 0..13 5.05
(6) (5) (2) (3)

A 3 0.81 3.. 66 5.18
R (6) (3) (3)
F 4 5.99 1.52
I , (6) I( 5)
E 5 4.47
L (6)
D 6 I

-
0"­
f\)
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On Page 64 will be found a table comparing the improve­

ments of the total possible point percentiles. For example,

in the push-up event State improved 0.44 per cent more than

Wil sOy did in the same even t.



TABLE VI

TOTAL POSSIBIE POINT PERCENTIIE D!PROVEMENT COMPARISONS

WILEY GARFIELD
Event 6 5 4 '3 2 1 6 5 4. ··3 2 1

1

2
W ..

I 3
L
E 4
y

5

6
(S) TST

1 2.24 0,,97
0.70 0.11

2 (S) (S)
S 2.19 0.63
T 3 (s) (G)
A 1.11 0.33
T 4 (W) (s)
E 1..58 0.91

5 (w) (G)
0.44 LlJ5

6 (S) (S)
11.27

1 (G)
IU.5~

G 2 (G)
A 11.91
R 3 (w)
F 10.39
I 4 (w)

10.77
5 (w)

1.89
6 (11)

64
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IV. The next consideration will be given to class

point percentiles. Using the same total points scored in

each event, calculations were made to show the percentages

of points scored in each event by each school. For example,

at Wiley 1,497 points were scored in the base running event.

Whereas it was possible for Wiley to have scored 4,800 points

for a 100 per cent score, actually 31.18 per cent was scored.

by virtue of the 1,497 points accomplished. In the second

testing Wiley made a total of 1,492 points of a possible

3,600, earning a percentile of 41.44 per cent. This shows

an improvement of 10.26 per cent. The first and second

testing scores plus the improvement are shown on the follow­

ing table. Because the mean score is the same number in

each case as the number given for the above, it will not be

included.



TABLE VII

POSSIBLE 'POINT PERCENTILES

Sohoo1 Event First T~sting Seoond Test~ng Improvement

Wiley 1 1497-31.18 1492-41e44 10.26
2 849-17.68 881-24 .. 47 6.79
3 2844-59.25 .2560-71.11 11.86
4 787-16.39 710~19.72 3.33
5 1049-21.85 1235-34.30 12.456 1966-40.95 1839-51.08 10.13

48 boys tested 36 boys tested

State 1 2198-59.40 2744-83.15 23.752 917-24 .. 78 1182-35.81 11.03
3 1376-57.18 2052-62 .. 18 5.00
4 637-17.21 456-13 .. 81 -03.40
5 1372-37.08 1322-40.06 2.98
6 1669-45.10 1843-55.84 10.74

37 boys tested 33 boys tested

Garfield 1 999T24.97 1673-42.89 17.92
2 505-12.63 894-22.92 10.29
3 2112-52 .. 80 2076-53.23 .43
4 848-21.20 865-22.17 .97
5 915-22.87 1221--31.30 8.436 2243-56.04 2266-58.10 2.06

40 boys tested 39 boys tested
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The comparison of the scores on the foregoing tables J

has been computed. Each testing has been considered, as

has the improvement. The table is read as follows: In the

comparison of the push-up event scores of Wiley and Garfield,

Garfield excelled Wiley by a margin of 15.09 per cent. Thus

in the appropriate square there are t~e number, 15.09, and

the letter "G" to denote the superior school.



,TABLE VIII

FIRST TESTll'JG
POSSIBLE POINT PERCENTILE COMPARISONS

Event WILEY I GARFIELD
6 5 4 :3 2 l' 6 5 4 :3 2 1

1

2
W

.
-

I :3
L
E 4
Y

5

6

1 2lfs~ 37s~
8 2 7.10 12.. 2
T {S1 (8)

A :3 22.1 15 .. 6
T (w) (G)

E 4 0.82
tG~9(s)

5 15.2 14.2
(8) (s)

6 4.15 10.9
(8) (G)

1 ~11r
2 5.05

G
-(W)

A 3 ~W~.5R .

4 71. 81 ,

G)
5.

'.

l..02
(G)

D 6 15.1
(n)



WILEY GARFIELD
,Event 6 5 4 3 2 -I ' 6 5 4 3 2 1

1

W 2
I
L 3
E
Y 4 -"

5 ,

6

1
41.7 !7~)3(S)

11.3 1.55
2 (S) (S)

s
~S~3

18.. 9
T :3 (S)
A

~W~ ~G?6T 4
E 5,,7€ 8.76

5 (w) (s)

6
4.76

,.i~i'
2.26

, (s) (G)

1 1.g~5(w
1';55

G '2 (W)
A 17 ..9

3 C1~)

" I 4
2,,/+5
IfG)

E, 3..00
11 5 !fW)

,,'.. ,'

--D 7.02
'i', 6 IG)

,.
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TABIE IX

SECOND TESTING
POSSIBLE ,POINT PERCENTILE C<MPARISONS
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On the next page will be found comparisons of the

improvements in the possible point percentile. As an

illustration, state improved 12.49 per cent more than Wiley

did in the base running event.
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TABLE X

POSSIBLE POINT PERCENTILE IMPROVEMENT COMPARISONS

Event WILEY GARFIELD
6 5 4 3 2 1 6 5 4, 3 2 1.

1

W 2
I
:t 3 ..

E
Y 4

5

6

1 1t81 1S~3

s 2 7024 0.74
T '8) (S)

A 3 6.86 4.57
T (WI (S).... -
E 4 0.07 1;t3(s)

5 • 9.47 ~cJ5(w)
6 0.61 Is~9(S)

1 l~~6
G 2 3.50
A I (G)
R 3 11.4
F (W)
I 4 2.36
E (W)

L 5 4.02
D. (W)

6 8.07
(iAT)

'.
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v. The distribution of the boys in grade will be

discussed. Whereas the reader might think that the grade

including the greatest number of boys would most likely

make the highest score~ t~at has not been the case. At the

Laboratory School in the base-running event the sophomores

made the highest score with a 62.35 PE?r cent, while not

having the largest number of boys of that school incorporated

in its ranks. Of course the senior class of that school

made a score of 64 per cent, but there was only one boy at

that grade level.

The distribution of the boys by number in each grade,

the points and percentiles soored in each testing are shown

in the following table. Because the mean is the same number

as the percentile, a mean table will not be inoluded.



Frosh"

302-25.16
194~16.16
.666-55.50
358-29.83
371~30.91

686-57.16
12 boys

tested

73 '

1162-58.10
551-27.55
853-42 .. 65
280-14.00
798-39.90
872-43.60

20 boys
tested

726-26 .. 88
375-13.88

1391-51.32
321-11.88
461-17.07
894-33 .. 11
27 boys -
tested

NONE

873-62.35
302-21.57
470-33.57
277-19.78
519-37.07
706-50.42
14 boys

tested

264-24.00
101-09.18
150-13.63

79-07.18
181-16.45
462-42.00
11 boys

tested

Soph. ,;

99-49.50
30-15.00
71-35.50
25-12.50
0-00.00

39-19.50
2 boys
tested

441-29.57
17L-12.21
786:=56 .. 14
359-25.64
369-26.35
719-51.35
14 boys

tested

581-36.31.
370-23.12
984-61.50
371-23.18
414-25,,87
769-48.06
16 boys

tested

Junior

TABLE XI

POSSIBLE,GRADE POI~~ PERCENTILES
FIRST TESTING

Garfield 1 68-22.66
2 38-12.66
3 213-71.00
4 34-11.33
5 65-21.66
6 162-54.00

3 boys
test.ed

Schqol Event Senior
:

Wiley 1 200-40.00
2 104-20.80
3 344-68,,88
4 95-19.00
5 174-34.80
6 303-60.60

5 boys
tested

State 1 64-64.00
2 20-20.00
3 70-70.00
4 65-65.00
5 55-55.00
6 52-52.00

1 boy
tested



Garfield 1 416-52.00 447-44.70 536-38.28 NONE
2 126-15.75 218-21.80 234-16.71
3 500-62.50 471-47.10 721-51.50
4 131-16.37 219-21.90 308- 22.00
5 276-34.50 303-30.30 368-26.28
6 450-56.25 602-60.20 776-55.42

8 boys 10 boys 14 boys
tested tested tested

TABLE XII

POSSIBLE GRADE POINT PERCENTILES
SECOND TESTING

273-45.50 592-42.28 637-39.81
159-26.50 336-24.DO 415-25.93
450-75.00 1097-78.35 955-59.68
300-50.00 344-24.57 256-16.00
231-38.50 626-44.71 378-23.62
335-55.83 863-61.64 641-40.06
6 boys 14 boys 16 boys
tested tested tested

Frosh ..

,74

274-39.14
190-27.14
323-46.14
207-29.57
274-39.14
442-63.14

7 boys
tested

886-88.60
282-28 .. 20
620-62.00
162-16.20
393-39.30
456-45.60
10 boys

tested

§oph.

345-86.25 1593-83.84
170-42.50 755-39.73
292-73.00 1140-60.00
68-17.00 226-11.89

147-36.75 782-41.15
219-34.75 1168-61.47

4 boys 19 boys
tested tested

Junior

NONE

1
2
3
4
5
6

1
2
3
4
5
6

Event SeniorSchool

Wiley

State
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VIo The next calculation involves the percentage of

the total possible points scored by each class in each

event. For example, at Garfield Class A made 361 points

of a possible 1,600, giving that class a percentile of 22.56

per cent. This method was followed in the table to give the

corresponding results of each event in each class of each

school. The table is for both testings and the improvement.

When there was only one boy in a class in at least one of

the testings, no comparison was made. The mean scores being

the same as the percentiles shown, a separate mean table

was not included.



TABLE XIII

TOTAL POSSIBLE CLASS POINTS PERCENTILE
FIRST TESTING

Sennol Event Clas,s A

1 611-29.09%
2 340=16.19
3 1194-56.85
4 336-16.00
5 345-16.42
6 788-37.52

21 boys
tested

Class F

"

None

---J
-0'

.,

None

38-38.00
39-39.00
57-57.00
31-31. 00
30-30.00
46-46.00
1 boy
tested

Cl~ss E

67-67.00%
30-30.00
33-33.00
1-01.00

48-48.00
51-51.00
1 boy
tested

7-07.00%
0-00.00

36-36.00
0-00.00
0-00.00

15-15.99
1 boy
tested

36-18.00%
51-25.50
96-48.00
94-47.00

109_65.50
131-65.50

2 boys
tested

44-22.00%
58-29.00
78.39.00
25-12.50
51-25.50
47-23.50

2 boys
tested

Class D

79-26.33%
40-13.33

171-57.00
135-45.00

86",,28.16
163-54.33

3 boys
t'ested

128-64.. 00%
22-31.42
69-34.50
9-04.50

60-30;00
34-17.00
2 boys'
tested

Class C

239-29.87%
123-15.37
354-44.25
132-16.50
214-26.75
617-77.12

8 boys
tested

440-63.42%
220-31.42
238-34.00
149-21.28
320-45.71
317-45.28

7 boys
tested

252-31.50%
150-18.75
480-60.00
172-21.50
222-27.75
412-51.50

8 boys
tested

'Class B

284-25.81%
82-07.47

644-58.54
212-19.27
316-28.72
653-59.36
11 boys
tested

732-56.30%
331-25.46
528-40.01
233-17.92
514-39.53
701-53.92
13 boys
tested

732-56.30%
262-17.46
999-66.60
223-14.86
419...27.93
648"'"43.20
15 boys
tested

361-22.56%
209-13.06
847-52.93
275-17.18
190-11.87
679-42.43

16 boys
tested

827-59.07%
314-22.42
508-36.28
245-17.50
430-20.71
566-40.42
14 boys
tested

1
2
3
4
5
6

1
2
3
4
5
6

Garfield

State

Wiley
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Sehqbl Event

Garfield 1
2
3
4
5
6

.)

Class E

None

6-06.00%
3-03.00

48-48.00
O-Oel.OO

21-21.00
40-40.00

1 boy
tested

Class D

None

82-82.00%
23-23.00
66-66.00
6.06.00

27-27.00
51':"51.00
1 boy
tested

89-45.50%
73-36.50
96-48.00

108-54.00
117-58.50
144-72.00

2 boys
tested

Class C

286-40.85%
179-25.57
333-47.57
190-27.14
196-28.00
362-51.17

7 boys
tested

161-80.50%
35-17.50

108-52.00
8-04.00

58-29.00
74-37.00
2 boys
tested

78-39.00%
78-39.00

126-63.00
57-28.50
97-48.50
95-47.50
2 boys

tested

Class B

553-46.081b
189-15.45
672-56.00
317-26.41
499-41.58
731...60.91
12 boys
tested

961-87.36%
474-43.09
698-63.45
182-16.54
534-48.54
668-60.72

11 boys
tested

527-52.70%
290-29.00
724-72.40
251-25.10
477-47.70
569-56.90
10 boys
tested

TABLE XIV

TOTAL POSSIBLE CLASS POINT PERCENTAGES
SECOND TESTING

Class .A

745-41. 39fo
726-40.33
975-54.16
318-17.66
409-22.72

1029-57.16
18 boys
tested

1610-84.73%
650-34.21

1180-62.10
260-13.68
703-37.00

1023-53.84
19 boys
tested

881-28.30%
510-22.17

1604-69.73
382-16.60
639-27.78

11)5-49.34
23 boys
tested

1
2
3
4
5
6

1
2
3
4
5
6

State

Wiley



School Event Class A ' Class B Class C Class D Class E

Garfield 1 18.8.3 20.27 10.98 19.17
2 27.27 8.30 '10.20 23 .. 20
3 1.23 7.46 3.32 -09.00
4 0.48 7.14 10.64 09.00
5 10.85 13.86 1.25 29.84
6 14.73 3.55 -25.41 17.47

State 1 25.56 31.06 27.08
2 11.79 17.63 -13.92
3 25.82 23.44 18.00
4 03.82 1.38 -17.28
5 06.29 9.01 -16.71
6 13.42 6.80 -08.28

Wiley 1 09.21 15.70 07.50
2 05.98 11.54 20 .. 25
3 12.88 5.80 03.00
4 00.60 10.24 07.00
5 11.36 19.77 20.75
6 11.82 13.70 -04.00

78

TABLE XV

TOTAL POSSIBLE CLASS POINTS PERCENTILE
TMPROVE:MENT
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Each class score on the previous table was compared,

and the results are shown on the following tables. Classes

E andF were not compared because the number of boys that

fell in those classes was too few to give the results any

significance. In the squares are found numbers and letters.

For example, in the push-up event scores comparison, Wiley's

Class B excelled Garfield's Class A by a margin of .~ 77 per

cent. The number in the square denotes the percentage of

superiority and the letter, the superior school.



,.
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TABIE XVI
FIRST TESTING

TOTAL POSSIBLE CLASS POINT PERCENTIIE COMPARISONS CLASSES A-B

WILEY - Class Bo BARFIELD - Class B.
'l:i\rp",..,+ 6 I) b. '1 2 1 6 5 b. ':3 2 1
W 1 11.2
I (w)

L 2 10.0
E (w)
y

3 8.06
(w)

C 4.411 4a (n)
s .". 0.79s 5 (~)

B 6 5;114
(n)

8 1 19.3 30.5
T - (S) (8)
A 2 S.OO 18.0
.T (8) (S)
.E 3 26.0 17.9

(W) (n)
c 4 3.06 1,,35
1 (S) (G)
a 11.6 10.8s 5IS (S) l,S).-
B 6 t~P ~G~
G 1
A
R 2
F
I 3
E
L 4.

.

D

C 5 -.

1
a 6s --.;'

S ..
j



WIrEY - Class B. GARFIELD - Class B.
Event 6 5 4 ,3 2 1 6 5 4 3 2 1
W 1 3·~r5 3.. 28
I (A (w)
L 2 16.61 8.74
E ' (A) (W)
y

3 5.61 1.-69
(B) (G)

£ 4- 2.09 3",27
ICB) (G)a

s
5 16.9 12.3

s (B) (G)

A 6 16.9 21 8'
(B) (G)

S 1 22.1 33.3
T (s) (S)
A 2 4.90 14.9
T (S) I ( S)
E 3 ?/J. 22.3

(w) (G)

£ 4 2.04 1.77
(S) (G)a 2.7f) -s 5 1.99

s (S) (S)
A 6 2.78 18.9

(w) (G)

G 1 1;)4A
R. 2 4.1.{·0
F (W)
I 3 13.7
E (W)
L 4 3.32
D (G)
c 5 16.1
,1 (W)
/a

6 0.77is
·,(W)

81

TABLE XVI (Continued)

FIRST TESTING
TOTAL POSSIBLE CLASS POINT pmCENTlLE CCMPARISONS CLASSES A-B
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TABLE XVI (Continued)

TOTAL POSSIBLE CLASS POINT PERCENTILE roMPARISOl\B CLASSES A-B

WILEY - Class A Garfield - Class A
Event 6 '5 L. '3 2 1 6 '5 L. , 2 1
W 1. l~w~3I
L

-
2 3.13

E (W)
y

3 3.92..
I(w)

£ 4 1.18
a (G)

B 5 7;lrI·,·

A 15.16 (a) .
-

S 1 ~)9 ~)5T
A 2 6.23 9.36
T (s) (s)
E 3 20.6 16.6

(w) ! (G)
C

4 1.50 0.321 (S) (S)a.
s 14.3 18.8s 5 (S) (8)
A 6 2.90 2.01

(8) (G)
G 1
A.
R 2
F
I 3
E
L 4
D

£ 5
a 6s:

>5
.A



TABLE XVI (Continued)

FmST TESTnIG
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES A-B

WIIEY - Class A. Garfield - Class A
Event 6 5 It. j 2 1 6 '5 b. ~ 2 1
W 1
I
i' 2
E .

Y 3

I 4-a
~

; .
B

6

S 1 7S?2 11§)7T
.A. 2 9*27 12.l~

T f.~) ( S)

E .3 16.2 12.3
(w) (G)

C 4- 1.92 Oo;r1 (~) (S
a

5 2,3.1 ~)7s
s (8)

B 6 16.4 11.5
(8) . ( S)

G 1 IlB~lA
R 2 7~f'F
I 3 11B~5E
L 4- 1.14
D I(A)

; 11.5
c£ I(B)
a 6 5.68s

(B)s
B·



TABLE XVII

_ FIRST TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES C-D

WILEY * Class D GARFIELD - Cla~ s D
Event 6 5 4 3 2 1 6 5 4 3 2 1

W 1 tero 5.17
I (w)
L :2

.'

7~)3 5.1+2
E •. (w)
y

3 21QO 3.00
(c) feW)

C 4 9.00 23.5
1 (c) (G)

~ 5 2.25 0.91
(cl (G) -

C 6 28.0 2.83
(C) (G)

S 1 rJ..4 37.1
T .... s) I(s)
A :2 2.1+2 18.1
T (s) i (S)
E 3 5.00 23.0

tw) (G)

! 4 8.78 23.7
a (s) (G)
s 5 20.2 17.1
s (S) (S)
C 6 21.8 9.00

(S) tG)
G 1 7G~7

i

A
R 2 13.6
F (W)
I 3 5.25
E ((1)

.L 4 4.00
D ... (n)

b 5 1.25
(G) '"11:.

6 . 53.6a
s (G)s ... ' .. <
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TABLE XVII (Continued)

·fIRST TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES C-D

WILEY - Class C GARFIELD - Class C
Event 6 5 k. 3 2 1 6 l) h 'i 2 j

W 1 l7-i;T~3I
L 2 ' l(i)38
E .
Y 3 15.8

tw)
C

1+ ?;~o1
a
s

5 1.00s
(w)

C
.

25'.66 (G)
S 1 t~)9 1~)6T
A 2 12.7 16.1
T (S) ( S)
E 3 26.0 10.3

(W) (G)
C 4 0.22

7s~81 (W)as
5 17.9 79•5s (s) s)

C 6.22
f~·86

(W)" G)
G 1
A
R 2
F
I 3E
L 4D

d 5
d
~ 6
C ....
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TABLE XVII (Continued)

FlllST TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES C-D

WILEY - Class C GARFIE wD - Class C
Event 6 5 k '3 2 1 6 5 k 3 2 1
W 1
I
L 2
E .- ,

Y 3

~ 4
a o-

ss 5
D

6

s 1 1[;)5 ~)1T
A 2 7w~5 4~)~7
T (S
E 3 22e5 jGI5(W)
C 4 17 ..0 12.. 0
~ (11) (G)

-~ 5 8e25 3.25
(S) (S)

D 6 ~)5
60.1. (G)

G 1 11cf+A
R

2 2.04
F ( C)
I

3 12.8
E (D)
L

4- 28 .. 5
D (D)

/£ 1.91
5 (D)

a 22.8s
s 6 (C)
D



WILEY - Class D GARFIELD - Class D
Event 6 5 4 3 2 1 6 5 4 3 2 1
w

11~f3I 1
L

7~)7E 2
Y . 18.0

3 ((1)

~ 32.t:;
4 ICG) -'

~ 3.16s
5 I CG)

D 30.8
6 ((1)

s
~)o :{~)7T 1 (S

A 18.0 1G?3T 2 (w)
E 4.50 ~)53 (\fiT)
C 8.00

7g)51 4 (w)a
4.50 Zs?4s

s 5 (s)
D 6.50

~)36 (\fiT)
G I,

A 1
R

2F
I
E 3
L
.D

4
C

..•~ 5
/:6

D 6

87.
TABLE XVII (Continued)

FIRST TESTING
TOTiIL POSSIBLE CLASS POmT PERCENTILE COMPARISONS CLASSES C-D
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TABLE XVIII

FIRST TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES A-C

1fiJILEY ... Class C GARFIELD - Class C
Event 6 5 4- 3 :2 1 6 5 4 3 2 1
W 0.78
I 1 (G)
L 0.82
E :2 (W)
y 12.6

3 I(w)

y
4

0.50
(G)§

10.3s
5 (G)

A .. 39,,6
6 (G)

s
t~56

29.2
T 1 (s)
A

ts~7
0.82

T :2 (s)
E 23.7 12.6

3 (w) (s)
y 4

4.00 0.50
I Cw) (G)as 2.96 10.3s 5 (s) (G)

A 6
11.1 ~&)6(W) ..

G 1 7.31
A ( n)
R -
F 2 tc?lI
E 3

8.68
L (A)
D 0i.S

£
4 (A)

~59a 5s
;'8"

~)7A 6 (0 -
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TABLE XVIII (Continued)

FIRST TESTING
TOTAL POSSIBLE CUIeSS POINT PERCENTILE COMPARISONS CLASSES A-C

1fIILEY" - Class A GIffiFIELD - Class A
Event 6 5 4 3 2 I' 6 ,5 4 3 2 1

. "'~7

W 2.41 8.94
I 1 (c) (W)

L 2.56 ~.69

E 2 (C) ., Irw)
y 3.15 7.07

3 (a) (w)

a 5.50 4.32
1 4 (0) (Vn
a 11.3 15.9
s 5 (0) (w)
s 13.9 9.07
G 6 (C) ('trv)
8

~)3 40.9
T 1 (S)
A 15.2 18.4
T 2 (8) (S)
E 22.9 18.S
a 3 (w) (G)

1 5.28 4.10
a 4- (8) (S)
s 28.3

f~)8s 5 (8)

G 6
7.76 2.85
($) (S)
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TABLE XIX

TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES B-C
FIRST TESTING

,
WILEY'" Class C GARFIELD·... Class C

Event 6 5 4- 3 ~ 1 6 5 4 3 2 1
W

1 ~1·l3I ,,-W
L

2
2..08

E (W)

Y
3

22.4
(Vv)

c
4

50.1
1 -(W)
a

lL9s
5s (G)

B 6 I :33.9
(G)

5
1

14.8 7.13
T (5) (5)
A

2
.6.71 1.09

T (5) (5)
E

3
19.4 22,,4
(W) (S)

0
4

3.5 ~ 1.64
1 , CW) (G)
a 11.8 1.18s 5s (S) (S)

B 6
2.4d. 11.1
(S)" (0)

G 1
4.06

A (0)
R 2 7.92
F (C)
I 3

14-3
E (B)
L 4

3.27
D (B)

5 1.97

1 (B)
a 6 17.8
s (0)s

/
,/
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TABLE XIX (Continued)

FIRST TESTDJG
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES B-C

WIWY - Class B '""'7? GARFIELD - Class B
Event 6 5 4 3 2 1 6 5 4 3 2 1
W 1 5.50 5.69
I (B) lew)
L 2 1.29 11.3
E (c) - (w)
y

3 6.60 1.46
(B) (w)

C 4 6.74 2.23
1 (c) (w)
a

5 0.18 0.97
s (B) (G)
B 6 8.30 7.86
c (C) (G)
8 1 7604 :fs)6T '8)
A 2 14.0 r·9
T (8) S)
E 3 32.6 ~)5(W)
C 4 6.42- 2.01
1 (8) (8)
a 5 2.07 17.0
s (8) (8)
s 6 26.2 14.1
t: (w) (0)
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TABLE XX

FIRST TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES B-D

WILEY - Class D GARFIELD - Class D
Event 6 I) 1J. ~ 2 1 6 5 4 3 2 1
TN 10.7
I 1 (W)
L 4.13
E 2 •. (w)
Y 9.60

3 (w)
C 30.1
1 4 (G)
a 0.73
s 5 (G)
s 11.1
B 6 (G)
L::i

1 ~)3
29.9

T :(S)
A 3.54 12.1
T 2 (W) (S)
E 1.61 16.4

3 (S) (G)
C 7.42 27.1
1 4 (S) (G)
a 14.0 10.8
s 5 (8) (S)
s

~s~
0.41

B 6 (G)
G

1 1.54
A (B)
R 5.88
F 2 (D)
I

3 1.54
E (B)
L

4
25.7

D CD)

C 5
0.06

'1 (B)
a

6 5.30s (B)s
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TABIE XX (Continued)

FTIl.ST TESTING
TOTAL POSSIBIE CLASS POINT PERC:ENTIIE COMPARISONS CLASSES B-D

WIlEY - Class B GARFIELD - Class B
Event 6 ·li Il ~ 2 - 1 6 Ii J, ~ 2 1

W 1 t~)O
3.18

I I(G)
L

2
11.2 11.6

E (D .- (w)
Y

3
27.6 19.5
(B) (n)

2.36 6.77 -C
41 (B) -, (G)

a 2.l}) 3.22s 5s (B)" (G) ..

D 6 19.7 35.9
(B) . (G)

S -1 27.0 39.1
T (S) (S)
A 2 6.46 3.55
T (W) (S)
E :3

32.1 24.0
(W) (G)

C 4. 10.4 4.77
1 (w) (G)
a 3.07 1.28s 5 (S) (S)s
D 6 26.2 42.4

(wl (G)
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TABLE XXI

FlliST TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE (1)MPARISONS ClASSES A-O

WIIEY - Class D GARFIEID - Clas s D
Event 6 5 k 3 2 1 6 5 k 3 2 1
W 1 2.76
I (W)
L 2 2.86
E (W)
y

3 0.35
(G)

C 4 29.0
1 (a)

a 5 12.2
s (a)
s 6 16.8
A (G)
S 1 37.1 It~)7T (S)
A 2 6.~ 9.09
T (w) ($)
E

:3 7i?2 20.7
(a)

c 4 5.0 27.5
1 '(s) (G)'

a 5 5.21 2.06
s lSI (S)
s 6 16.9 13.9
A (S), (G)
G 1 3.77
A CD)
R 2 0.27
F (D)
r 3 4.07
E " CD)
L 4 27.8
D CD)

5 16.8
C (D)
I' 6 11.9
a (D)s
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TABIE XXI (Continu.ed)

FIRST TESTmG
TOTAL POSSIBIE CLASS POINT PERCENTILE COMPARISONS CLASSES A-D

Y>JILEY - Class A GARFIELD - Class A
Event 6 5 k '3 2 1 6 5 k 3 2 1
TN 1 7.09 0.56
I (A) (G)

L 2 2.81 15.9
E (D) . (w)
y 3 17.8 13.9

(A) (G)

C 4 3.50 4.68
1 (A) ". (G)
a 9.09 L63s 5s (D) (w)

D 6 14.0 18.9
(A) (n)

S 1 t~)9 ~)6
T (s
A 2 5.19 2.06
T Cw) (G)

E 3 22.4 18.1.J.
(w) (G)

c 4 1.50 2.68
1 (w) (G)
a 13.6 18,,1
s 5 (8) (8)IS

D 6 20 .. 5 25,,4
(w) (G)
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In the second testing comparisons Class D of Wiley

and state were not included as the comparison would be of

only one boy to many others. This type of comparison would

be unfair and far from valid.
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TABIE XXII

SECOND TESTING
TOTAL POSSIBLE ClASS POINT PERCENTILE COMPARISONS CLASSES A.,.,B

WIlEY - Class B GARFIELD - Class B
Event 6 5 4 3 2 1 6 5 4 3 2 1..
W 1 1~)1I
L 2 20.9
E (G)

Y 3 6·rf8(w
C 4-

0.06
1 (W)
a -" 20.8s

5s (G)

A 6 10.4
.~

(G) .
S 1 11.3 7~)3T (W)

A 2 11.3 6.12
T (S) (G)
E 3 17.2 7.94

(W) (S)
C 4- [·l4 3.98
1 W (G)
a 15.0 14.3s 5s (w) (s)
it 6 0.26 ~G52(S)
G 1 11.3
A Icw) -.

R 2 11.3
F (G}
I 3 '18 .. 2
E (w)
L 4 7w~D

5 25.0
C (w)
1

6 OOffta
)Gss .
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TABLE XXII (Continued)

SECOND TESTING
. TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES A-B

'WILEY - Class A GARFIELD - Class A
Event 6 I) I b. '3 2 1 6 5 4 3 2 1
ViI 14.4
I J. (ii)
L 6.83
E 2 (B)
Y 2.67

3 (B) ..

c 8.. 50
1 .4 (B)
a 19.8s
s 5 (B) ."

B 6.5
6 (B)

S 49.1 46.0
T 1 (S) I(s)
A 20.9 2.76
T 2 (s) (S)
E 6.28 8.29

3 (w) ( s)
C 0.06 1.12
1 4 (w) (G)a

20.7 25.8ss 5 (s) (s)
B

6
11.4 3.46
(s) (s)

G 4.69
A 1 (B)
R 24.6
F 2 (A)
I 1.84
E :3 (:a).
L 8.75
D 4 (B) ..

18.9
C 5 (B)
1 3.75a 6s (B)s



WILEY - Class A GARFmLD - Class ll.

Event 6 5 4 3 2 ' 1 6 5 4 3 2 1
W

1
45.4 2.09

I (S~ (G)
L 12.0 18.2
E 2 (S) (G)
Y 15.6 15.6 -

3 (w) (w)
C 1.06 1.06
1 4 (S) (G)..,a 5.06 5.06s
s 5 (w) (W)
A

6>
7.82 7.82
(S) (G)

S 1
143.3

T (S)
A

2
4.12

T (G)
E

3
7.94
(s)

C
4 I 3·98

1 _.. "j (G)
a 14.3s

55 (S)
A 6

3.22
" (G)

99
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TABLE XXII (Continued)

SECOND TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES A-B
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TABLE XXII (Continued)

SECOND TESTThlG
TOTAL POSS IBLE CLASS POINT PERCENTIIE COMPARISONS CLASSES A-B

WILEY - CIa ss B GllRFIELD - Class B
Event 6 5 4- 3 2 1 6 5 4 3 2 1
W 1 6.62
I I/W)

L 2 13.3
E .- (W)-y

3 16Gb.
(w) .

C 4 1.31
1 "", :G)
a 6.12s 5s (w)

B 6 4.01
(r,.)

S 1 r;)7 41.3
T S)
A

2 14.1
1~)3T (S)

E
3 8.95 7.l:.5

(W) (~)

c
4 8.56 9,,871 (\In Co:)a.

s 5 0,,84 6.96
s s) (,~)

B 6 3.82 0.19
(S) {n.)



TABLE XXIII

SECOND TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES C-D

WILEY - Class C GARFIEID - Class C
Event 6 5 4 3 4' 1 6 5 4 3 2 1
W 1 1085
I (G)

L 2 136l~

E .' (W)

y
3

15.1~
(w)

C 4
1.36

1 '" (W)
a 20.5s 5' (w)s

C 6 4.21
(r,.)

S ,1 1~)5T
A

2 21.5
T Icw)
E 11.0

3 (w)
C

4
0.50

1 (S)a
~ 5 19.5

(W)
C

9 .T~C6 (w'
G 1 L~.65

A (D)
R

2
I1.U .9

F (D)
I

3
u.~3

E (D)
L

4
26.8

D (D)

5
30.5

C (D)
1 20.3a 6 (D)s
s
D

101
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TABIE XXIII (Continued)

SECOND TESTING
TOTAL POSSIBLE CLASS POINT PERCENTIIE COMPPRISONS CLASSES C-D

WILEY- Class D
i

GARFIEID - Class D
Event h L) Ie .':\ 2· 6 l) b. ':3 2 1
1ft! 1 ?50
I '~)

L 2 2.0
E

,. (w)
y

3 15.0
(~v)

C 4 26.5
1 ." (G)
a 6.50s 5 (~)

.
5

C 6 24.5
(G)

S 1 35.0
T

17 S)

A 2 19.0
T (G)

E 3 4.0
(s)

C 4 50.0
1 (G)
a

5 29.5s (G)s
6 35.0

C (G)
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TABLElXIV

SEOOND TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES B-D

D

GARFIEID - Class D GARFIELD - Class B
Event 6 5 4 3 2 i 1 6 5 4 3 2 1
W 7.20
I (w)

L 7.50
E (r,.)
y 24.1+

Cw)
C 2S.9
1 ((1) ..,
§- 10.8s ((1)
B 15.1

((1)

S LI-1.9
T (S)
A 6.59
T (8)
E 15.1+

(8)
c 37 .5
1 (G)
~ 1Gs

6 -
s
B 11.3

(G)'
-

6.58G
A (B)
R 20.8
F \I !CD)
I 8.0
E (B)
L 6.42
D (D)

2.41
C (B)
1 11.1
~ (D)

/ ".
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TABLE :xxv

SECOND TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE

COMPARISONS CLASSES A-D

A

GARFIELD - Class D
Event 6 5 4 3 2 1

W 1 r? 20
I (q}
L . 14.3
E

2
(G)

y 3 21..7
(W)

c 4 ."

f~)41
a 30.7s 5s (G)
A 6 22.7

(G)
s 1 39 .. 2
T (S)
A 2 iC..~

T (G)
E .3 14.•1

(S)
C 4 40.3
1 (G)
a

5 .U5.iC.
S

.
s (G)
A 6

G 1 4.11
A (D)
R 2 3.. 83F (A)
I 3 6.16
E ( A)
L 4 36.. 3
D I(n)

r 5 35.8
_mJ_a 6 14.8

~ (D) .



:J.05

TABLE XXVI

SECOND TESTHTI
TOTAL POSSIBLE CLASS POINT PERCENTILE COMPARISONS CLASSES 11.-0

WILEY - Class C GARFIELD - Class G
Event 6 5 4 3 2 1 6 5 4 3 2 1
VI! 2.55
I 1 (G)
L 3.4.(
E 2 CGi
y 22.

3 (w)
C 10.;
1 4 .~. (G)
a 0.7f.s 5s (W)

A 6 2.37
(G)

S 1 4~)7 43 ..9
T (s (S)
A 2 4.79 ~s~tT (s)
E 3

0.90 14"
fs) (s)

c 4 14.t: l3.~

1 (S) (G)
a

5
11.5 9.0e

s (s) (S)
s - 6.34 2.1;
A 6 (W) (S)
G 1 0.54
A (A)
R 2 !~4.•~
F (A)
I 3

1t5. )':1

E (A)
L 4 1'7 .~8
D (C)

5
).;,::t5

C -. (C)
1 6 5.45
a ; (11.)-
a
s
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TABLE XXVI (Continued)

SECOND TESTI1'G
TOTAL POSSIBIE CLASS POINT PERCENTILE COMPARISONS CLASSES A-C

WILEY - Class. A GARFIEW - Class A
Event 6 I) lJ. '3 2 1 6 I) lJ. " j 2 1
W

1
. 0.70

I ( r.)

L 16.8
E 2 ({!)

Y 6.7
3 ( A·\

C 11.9
1 4 (!) '"a 20.8s 5s ({!) .

C 6 1..84
(A)

s
1

42.2
:f~)lT (S)

A
2 4.67 22.8

T (W) (G)
E 17: 2.16

3 (w) (G)
c

4
12.6 13.7

1 (W) (G)
a 1.2" 6.28s 5s (S) (S)

C 6 12.3 20.2
(W} (GY
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TABLE XXVII

SECOND TESTING
TOTAL POSSIBLE CLASS POINT PERCENTILE OOMPARISONS CLASSES B-C

WILEY - Class C GARFIELD - Class C
Event 6 t; J... ~2 1 6 l) b. '3 2 1-
W 1 11.9
I ICw)
L 2 1w~3E •.
Y :3 24.8

(w)

0 4- 2.04
1 ,", (n)
a

5 19 ..7s
.(w)s

B 6 5.. 20
(w)

S 1 ~)4 4£;)5T (S
A 2 4..09 18.5
T (s) (S)
E :3 0,,45 15.9

(s) ( S)
C l} 11.9 10.6
1 (W) (G)
a ? 0.04 20.5
5 (s) (s)5

6 13.2 9.01
13 -fS) (s)
G 5.2.3
A 1 (B)
R 9.82
F 2 (0)
I 8.43
E ~ (B) -
L 0.7.3
D l, (C)

18.0
0 t; (B)
1 9.20a

6 (:8)s '.

s



WILEY - Class B GARFIELD - Class B
Event 6 5 4 3 2 1 6 5 4- 3 2 1
w

t~)7 7.08
I 1 leG)
L 10.0 23.3
E :2 (B) "' (w)
y 9.L~0 7.00

'3 (B) (W)
C· 3.l~0 2.09
1 4 (0) '"' (W)
a 0.80 6.92s 5 (e)· (w)s

c 6
9.. 4C 13. L1
(B) fG)

s Zl.8 34.2
T 1 (s) (S)
A 11.5 1.75
T 2 (w) ( S)
E 20.4 4.00

'3 (w) (G)
C 21.1 22.l.t.
1 4- (w) (G)
a 18.7 12.6s 5 ("II) (G)
IS 19.<: 23.9
C 6 (iN) (G)
-

108

TABLE XXVII (Continued)

SECOND TESTlliG
TOTAL POSSIBLE CLASS POlliT PERCENTILE COMPARISONS CLASSES B-C
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VII. The next situation includes the percentage

ratings of class scoring of the total number of points

actually scored in each event by each school. For example,

at Wiley Olass A scored 361 points in the base-running

event of 1,497 points scored by all classes, giving that

class a percentile scoring of 40.41 ~er cent of actual

soored points. Similar findings and improvements will be

found following.



TABLE XXVIII

CLASS SCORING OF ACTUAL POINTS PERCENTILES
FIRST TESTING

SchoOl Event Class .A Class B Class C Class D Class E Class F

Wiley I 40 081 37007 16.83 02.93 00.46 02.53
2 37.90 30.86 17.66 06.83 00.00 04059
3 41,,98 35012 16.87 02.74 01.26 02 .. 00
4 42.69 28.33 21.85 03.17 00.00 03.93 ..
5 32.88 29.94 21.16 04.86 00.00 02.85
6 40.08 35.65 20.95 02.39 00.76 02.33

State 1 37 .. 62 33.30 20.20 05.82 03.04 NONE
2 34.24 26.09 23 .. 29 02.39 03.27
3 36,,91 38.37 17.29 05.01 02.39
4 38.46 36.58 23.39 01.41 _00.15
5 31.34 37.46 23.32 04.37 03.49
6 33.91 42.00 19.99 02.03 03.05

Garfield I 33.58 26.41 22.23 07.34 03.34 NONE
2 41.38 16.23 24.35 07.92 10.09
3 40.10 30.49 16.76 08.09 04.54
4 32.42 25.00 15.56 15.91 11.08
5 20.76 34.53 23.38 09.39 lL91
6 30.27 28.31 27.50 07.26 05.84

I-'
I-'
o



TABLE XXIX

CLASS SCORING OF ACTUAL POINTS PERCENTILES
, SECOND TESTING

School·. Event Class A Class B Class C Class D Class E Class F

Wiley 1 59,,04 35.32 05.04
2 57.88 32.91 20.31
3 62,,65 28.28 04,,92

• l

4 53.80 35.35 08.02
5 51.74 38.62 07.85
6 61.71 30.94 05.17

State 1 58.67 35.02 05.86
2 54.99 40.10 02,,96
3 57.50 34,,01 05.26
4 57.01 39.91 01.75
5 53.17 40.39 04.38
6 55.50 36,,24 04.01

Garfield 1 44.53 33.05 17.09 05.31
2 81.20 21.14 20.02 08.16
3 46.96 32.36 16,,04 04.62
4 36,,76 36.64 21.96 12048
5 33.49 40.86 16.05 09.586 45.41 32,,25 15.97 06.35

I-'
I-'
I-'



TABLE XXX

CLASS SCORING OF ACTUAL POINTS PERCENTILE
DAPROVEMENT

School
~

Event Class A Class B Class C Class D Class E Class F

Wiley 1 18.23 01.75 -11.59
2 19.98 02.05 02 .. 65
3 20.67 -06.84 -11.95
4 11.11 07.02 -13.83 .,

5 18.86 08.68 13.31
6 21.63 -04.71 -15.78

state 1 21.05 01.72 -14.34
2 20.75 04.01 -21.33
3 20.59 -04.36 -12.03
4 18.55 03.33 -21.64
5 21.83 03.93 -18 .. 94
6 21.59 05.76 -14.98

Garfield 1 10.95 07.64 -05.14 -02.03
2 39.82 04.91 -04.33 00.43
3 06.86 07.87 -00.72 -03.47
4 04.34 11.64 -06.40 -03.43
5 12.73 06.33 -07.33 00.14
6 15,,14 03.94 -11.53 -00.19

I-'
I-'
l\)



With these results of the testings and comparisons

in mind, the author is able to make the summary and con­

clusions which make up Chapter V. The reader must take in­

to consideration the fact that human beings of all ages are

unpredictable and can not be forecast with any semblance

of validity. Therefore, the facts set down in this chapter

are actual and not padded in any 'way as to influence the

outcome anticipated by the author at the beginning of-this

thesis. The summary and conclusions are also pure and un­

adulterated, based on the facts as they fell, with no pre­

judice or malpractice incorporated.

With these understandings established, the reader

now turns to Chapter V to see what may be concluded from

the results of the tests and the comparisons.



ttl do not endeavor either by triumphs of confuta­

tion, or pleadings of antiquity, or assumption of authority,

or even by the veil of obscurity, to invest these inven­

tions of mine with any majesty. • I have not sought

nor do I seek either to force or ensnare men's judgements,

but I lead them to things themselves and the concordances

of things, that they may see for themselves what they have,

what they can dispute, what they can add and contribute to

the common stock. tt Francis Bacon



CHAPTER V

SLm1MARY AND CONCLUSIONS

ing conclusions ..

Chapter V is the climax of all the foregoing exhaus­

tive research. From the results that have been tabulated,

the author is able to make the conclusions incorporated in

this chapter. At the very beginrring the author wishes to

sonal ego and accomplish a pre-arranged conclusion. With

this·declaration established, the"authoroffers the follow-

\
All of the schools made a poor showing on the first

testing, indicating either a marked lack of previous physi­

cal education instruction or general physical degeneration

in the coming generation. The second testing showed grati­

fyingscore improvements, giving evidence of the practica-

extend purity of conscience to the reader. Regardless of

the hunch expressed in Chapter I, there has been no shady.

juggling of the facts or figures to foster a desired re­

sult. The conclusions in this chapter are based on the

results and comparisons of actuality. While the author

possibly might have misinterpreted some fact, such was not

done with malice aforethought with intent to satisfy per-

.
.bility of' the physical edu.ca tion programs. While each

schooLQJ.i3closed improvement, the program of the Laboratory
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School accomplished superior results, with the Garfield

program showing the least capacity for improvement. This

acknowledgEmnent having been made, the author maintains that

there is still much to be 4esired of the physical education

programs in respect to developing the individual.

Whereas normal growth continqed, physical capability,

enhanced by the physical education programs, did not main­

tain an equal pace. The growth increase in Class A alone,

being a maximum of 29.05 per cent and a minimum of 6.15 per

cent, does not compare favorably with an improvement maximum

of 3.95 per cent and a minimum of 1.71 per cent. But the

fact that there was improvement is significant within it­

self. With so much time being wasted in this modern world,

an instance of time utilization for the improvement of youth

justifies the magnitude of the improvement regardless of the

degree.

The physical education program in each school had its

own particular characteristics, favorable and unfavorable.

This is shown by the fact that the physical education pro­

gram enabled the boys to make better improvement scores

in some events while minor or even none at all in others.

This may possibly be explained by the reason that one physi­

caleducationprogram.may emphasize the development of one

'lar~em,u.s9le. group while neglecting another. This is not

good practice. The physical education program, in the
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opinion of the author, should strive to develop the indivi-'

dual as a whole. However, credit must be given where it is

due. Wiley's improvement scores excelled the other schools

in Events 4, 5, and 6. state made greater improvement

scores in Events 1, 2, and 3. Garfield did not achieve any

superior improvement scores.

Considering each event in the light of its possible

point percentile improvements, it will be noticed that the

premise of the foregoing paragraph is substantiated. The

per cent of improvement ranged from ~3.40 to 23.75. This

is too wide a range. In the improvement comparisons state

improved in nine cases over both schools, Wiley, six, and

Garfield, three.

Improvement percentages, classif).ed by class, showed

varying degrees, corresponding somewhat to those of the

group as a whole. The degrees of improvement had a greater

range of difference, -25.41 per cent to 31.06 per cent.

Other than the fact that it showed improvement in a great

number of instances, it is not significant.

The data accumulated in this research were treated

in practically every conceivable way. With all the tedious

comparisons of the testings and improvements, the author

can .conclude in general only that there was improvement and

'thattllE.l:Bhysical education programs of the schools involved

do have material value in helping develop the physical capa-
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bilities of youth. However, the development is inoonsistent

with the basio physioal eduoation philosophy of development

of the whole being. While the point is debatable, the

author has the opinion that the improvement effects of the

physical education programs leave much to be desired, es­

pecially in the magnitude of the sam~.

If the results of this thesis are considered indica­

tive of prevailing national conditions, it may be said that

the quality of the present day physical education programa

has depreciated in comparison to war-time programs. There

is much to be done in improving the physical education

curriculum to raise the standards at least to war-time

levels. In this unsettled world of confusion and war-like

tempers, who can tell when youth will be called upon

again to struggle for survival and a semblence of world

peace? The backbone of a nation is its youth, and that

youth must be physically prepared to meet all eventualities.



BIBLIOGRAPHY



BIBLIOGRAPHY

A. BOOKS

Bowen, Wilbur, ~ Conduct of Phzsical Activities. New York:
A. S. Barnes and. Company, 1929. "173 pp.

Cozens, Fredrick W., Martin H. Trieb, and N. P. Nielson, Phy­
sical Education .Achievement Scales !££Boys in Secon­
dar~ Schools. New York: ,A. S. Barne s and Company,
193 .155 pp.

Esslinger, Arthur A. and Edward F. Voltmer, The Or~anization

and Administration of Physical EducatIOn. New York:
~S. Crofts and Company, ,1938. 4'61 pp.

Hetherington, Clark W., School Programs in Physical Education.
Yonkers-pn-Hudson, New York: World Book Company, 1922.
132 pp.

Gi'P,r.a,n, Kalil, The Prophet. New York: Alfred A. Knopf,
1923. 107 pp ..

Lee, Mabel, The ConductC;JfPhysical Education. New York:
A. S. Barnes and COmpany, 1937•. 5'61 pp.

Matthias, Eugen, The Deeper Meani~ of Ph;y-sica1 Education·.
(Translated by Carl Schrader) New York: A. S. Barnes

, and Company, 1929. 88 pp ..

Miller,Ben W., Karl W. Bookwalter, and George E. Schlafer,
Physical Education for Boys.. New York: A. S. Barnes
and Company, 1943. 457 pp.

Nash, John B., Interpretations of Physical Education. New
York: A. S. Barnes and Company, 1931. 315 pp.

Neilson, N. P., and Winifred Van Hagen, Physical Education
for Elementar;y- Schools. New York: A. S. Barnes and
Company, 1932. 365 pp.

Russel, Bertrand, Education and the Good Life. New York:
. Liveright PUblishing Company, 1926:--319 pp.

Sharmail"Jackson R., Introduction to Physical Education.
New York: A. S. Barnes and-Company, 1934. 317 pp.



120

Williams, Jesse F., Prinoiples of Physio~ Education.
Philadelphia: W. B. Saunders and Company, 1932.
481 pp.

B. PUBLICATIONS OF LEARNED ORGANIZATIONS

Meader, J. L., "Physical Education and Enriched Living,"
Journal of Healtg and Ph~~::?ical Education, 14136~g" JUrie,:l}i936o

Moench, Francis J., "Solving Small School Problems,"
Journal of Health and Physical Education, 15::714pbec~>~
1937.

Savage, Howard J., and' others, "American College Athletics,"
The Carnegie Foundation for the Advance~ of Teaohine.
Bulletin 23, New York, 1929.

"Analysis of Reports of Physical Examinations," Medical
Statistics BUlletin, Number 1. Selective Service
System, Washington, D. C., 1931.

Physical Education, A Tentative Course of Study forStudl for
Junior and Senio~ High Schools~ State of Indiana,
Department of Public Instruction, Indianapolis, 1940.

C• ADDRESSES

Williams, Jesse F., Address before the National Convention,
American Physical Education Association, April, 1923.



APPENDIX



Name ". ..................... •.•.. School @ •• ". ~ •••

2. Grade •••••••• •Age ••• •Yrs •••••••Mo ••••••Weight ••••••Height ......

..
1. Grade •.•••.•• •Age ••• •Yrs ••••• ~ .Mo ••••••Weight •••••• Height ••••.

DATE

Total

EVENTS

APPENDIX I

1. Class .
2. Class ..••••••••
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Total

COZEN, TRIEB, AND NIELSON ACHIEVEMENT TEST

DATE

Event R Score R Score Imp.

Base Running

Basketball
Throw for
Accuracy 2 min.

Jump and Reach

Baseball Throw
for Accuracy

Pull-up
-.

Push-up
,.

"',
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Weight

Exponent Value
(Sum of exponents)

69 and below
70-74
75-78
79-82
83-87
88 andover

Height

, , '-0'-'...

..

..... 'j. "'"

Age

10:9-11:2
11:3-11:8
11:9-12:2
12:3-12:8
12:9-13:2
13:3-13:8
13:9-14:2
14:3-14:8
14:9-15:2
15:3-15:8
15:9-16:2
16:3-16:8
16:9-17:2
17:3-17:8
17:9-18:2
18:<3-18: 8
18:9-19:2

F
E
D
C
B.
A

CLASSIFICATION PLAN FOR SECONDARY BOYS1
Grade~ 1 toU fu;Lu§ue: -

Class

APPENDIX II

1 .'. . .Cozens, op.cit., pp.41-3.

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36 ~
37
38

Exponent
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