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CHAPTER I
INTRODUCTION

For many years the toplc of eseoclation between
phyeical abillities of various types has been a subject of
speculation, obeervation, and conslderable controversy and
for more tham forty years, @ matter of experimental atudy.l

Coaches end students of the sport generally egree
that there are definite skill characteristics possessed 1in
common by successful athletice., If a coach could identify
these skill attributes in hie individual playere, through
reliable methods, the task of selecting team personnel would
be greatly reduced,

A coaches abllity to identify the =kill potential of
his players 1s a function pertinent to the success of hie
team, Thie is true in ell sporte. Da Grosa states that s
coach definitely must decide on formations and plays in
football that will be within the cepabllitles of his squad
ag nothing looke worse then a football team trylng to execute
2

plays from formations not desirned for them.

It would appear, therefore, that research designed to

l.10yd Jones, A Factorial Analysis of Ability In
Fundamenta Motor SkiTls, Teachers College, Columbia
University, New York City, 1935, p. l.
2John Da Grosa Functional Football, (fifth edition
’ H
New York: A.S5, Barnes Compeny, 1956), Ds 275e
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gether information which would enable cosches to expedite the
choice of players in relation to game pley eshould be of

immeasureble value,

I. STATEMENT OF THE FROBLEM

The purnose of this study wees to sescertaln what physical

traite of high school varslty tennie players can be defined,

More speclifically thls inveetigation wae desipgned to gamin
ineight into the followlng questions:

1., Determination of skill elements common
to successful tennis players.

2. Factors pgeneraslly found to be vresent
in the more successful temnie player=s.

3. What phyelcel trelts correlste signif-
icantly to skilled tennis performance.

The study wes not intended to serve as an instructional
device or as & gulde for the develcopment of novice tennls
playere., It was designed to funetion as a device with which
to determine the skill tralte of hish school varsity tennis
playere and present grarhicelly the factusl informetion

concerning the eskilll elements.

II. BASIC ASSUMFTICNS AND HYTOTHESIS

It was aesumed that coaching technigques could be

improved if the coach had a posltive method of identifying
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the basic eklll elements essential to the performance of good

tennis players, 1t wae further assumed that all suceessful

skilled tennis playeres posseseed certasin skill elements

identifiable to their success,

1t was the hypothesls that the findings of such a
study of the relationship of physical traits and tennie
ekills would be of value: (1) in showing the relationship
between strength, speed, agility and flexibility to succese
or fallure; and (2) that phyeicsl strength, speed, agility
end flexlbility were valld criterla 1ln determining a players

potantial in tennis.
111, METHOD OF PROCEDUE

Method of Frocedure. The subjects used in this study

were ten voluntary athletes from the varelty tennis teem,
Rolling Hills High School, Paloe Verdes, Californla. The
taste were administered at the near completion of the
varsity tennis tesms gesson in May, 1967. The tects were
conducted at the tennls courte located on the campus of
Rolling Hills High School, Palos Verdes, California,

Thlis study was administered under the supervision
of Dr., George Milton, associate professor of vphysical
education end this investigator, & graduate student in

physical education,




Analysis of the date used in thie study wae computed
from seven tests of physical ekille piven to each of the ten
varelty tennie nleyere, The Dyer Backboard teet, push-ups,
the standing broasd jump, the shuttle run, the fifty-yerd
deeh, the toe-touch tecst end the =lde step test constituted
the seven phyelcel sklll teste.

The physicel eklll test data wee correlated with the
data obtalned from en evaluation of the ten varelty tennls
players by three tennls experts. The tennls experts evesluated
each of the ten versity tennis plsyers as they perforned
in pleylng tennis. 7The tennis experts evaluated the ten
performers ae to thelr gkill in performance of the serve,
the forehsnd, the backhand, the volley and the over head.

The ten vereity tennis rlayers were renked to their
success in the physicel sklll test battery, end to their
succees in each individual test comprleing the rthyslcal sklll
battery. These rankinge were then correleated with the renking
of the ten vareity pleyere from the tennis expert evaluation
and correlatione were found.

Technigues of Analyzing Data. The renking of the
varelty tennis players success in the phyelcal skill tecsts
wae correleted with the ranking of the exvert evaluation

and correlation between the two rankings wes found by the



Spearmen Fank Order. TLach of the individual tests of the
physicsl skill test battery wee correlated with the expert
evaluetion ranking and the correlation between the two groups
was again found by the use of the Epearman HRenk Order
correlation method.

The correlation coefflclents derived from the cor=-
relation of the physicel skill test battery, end each
individusl teest of the besttery, to the expert svaluation
of the tennls skllle, were then compared to the 0.0l end
0.05 levels of significence, with sight degrees of freedom,
necessary for & significent finding, The findings were

reported,
IV. DEFIWNITIUN OF TERMS

Included in the study were terms which have been
variouely interpreted, 1t waes bellieved important to define
some of thesze terms so as to provlide a common basis of
discuseion.

Motor Abllity. Motor ability refers to the level to
which one hae developed his capacity to leern motor skills
a8 body strength, speed, flexibility and agility.3

3John Bovard, Test and Measurements in Fhysical
Educetion, (New York: Irentice Hall, Inc., 1959), p. 239.



Apility. Agllity refers to the totel body ability to
change direction of the entire body or parte of the body
rapldly in response to unexpected circumatances.h

Strength. Strength 1s the quality of capacity of
muscle that determines the guantity welght that ecan be
l1ifted, nushed or nullad.5

Flexibility. Flexibility is the ablility to move the
bodie#s limbs around a joint through their full range of
motion.6

Speed, ©Speed ls the rate of performance as indicated
by the amount of work accomplished to time taken in.

Co-ordination., Co-ordination ie the harmonious
working together of the total muscles of the totsl body.

Skill, ©Sk1ll 1e the ability to use an scquired or
developed knowledpe effectively in doing anything.7

Skilled Tennis Fflayer. The skilled temnis rlayer

referred to this study were the varelty tennis athlstes of
Rolling Hille High School, Pmloe Verdes, California,

Ly, Harrleon Clerke, Apolication of Measurement to
H:;%fhlsﬁg):ggfinal.EducatquT_Tﬂgi-YEFk: frentice Hall,

5Ibid., b. 7.

Sibid,., p. 151.

TIbid., pe. 153.



CHAPTER II
AEVIEW OF THE RECEARCH

In order to determine what possible studies of a
gimilar nature might be asvalleble end to evoid eny dupli-
cation, varlous guldes and materlals were reviewed.
Materiesls reviewed were divided into four areasj studies
end tests relating to (1) strength and power; (2) epeed;
(3) agllity, co-ordination and flexibility and; (L) teste
of tennis ability.

fiesearch Relsted to Fhysical Strength snd Fower. The
strength quality has usvally been determined by elther of

two methods: (1) measurement of static strength through the
use of dynemometere; and (2) dynamic strength measurement
through testing the individuales ability to handle his body-
welght, aes exemplifled by chinning, and push ups.l

The most complete test of strength eavelilable 1s one
devieed by Kellogg, medical supervisor of the Battle Creek
Cenitarium, In 1896, Kellogz proposed a dynarometer which
could be adjusted 1n many waye for the testing any muascular

groun. The fact that about half sn hour is required to

Liobn Horrocke, The Fsychology of Adolescence, (New
York: Houghton-Mifflin Co., 1951), D. 352.



administer the teet to sech individual end the 300,00 price
on each instrument puts i1t beyond most raaesrcbprs.a
In order to solve edministrative problems in connection
with grouping boys for purposes of teem competition within
the school and within class perlodes, hogers computed a
claseificetlion lndex on the besle of a total score obtained
in a strength tast.3 The strength score was obtained by
edding the following ltema:
l. HNumber of cublc inches in lung capacity.

2. Number of pounds pressure in right grip.

3. HNumber of pounds pressure in left grip.
(The hend dynamometer used for iteme 2 and 3).

L, Number of pounde 1lifted using back.
5« HKumber of pounds lifted using legs,
(The back and lag dynemometer uesed for 1tenms
J.L and 5}|
6. Strength of erme: number of opull ups and nush ups,
According to Boverd, hogers strength tests were
sienificant in measuring the strength of the body, towether

with lunz capeecity and conformed to all the criterias of a

ueeful measure of athletic a\:il;l.t;y."L

2Charles MeCloy, Tests and Measurements in Health and
Physicel Education, (New York: Appleton-Century-Crofte, lnc.,
19&25, D. 20,

3John Eovard, leeste end Hessurements lg,kg§e1ca;
bducaetion, (/hiladelphim: W.E. Seaunders Co., 1950), p. 128,

b1via., o. 129.
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In an experimental =tudy with five hundred high eschcol
girls, Anderson selected specific tests relating to leg
etrength, beck strength, lung capscity and arm strength and
concluded that nelther total strength nor physical fitness
1s a velid predictor of the esthletic ablility of the girls
tested, Anderson did deem the strength test relieble as
predictore of such abilities for the purpoce of clessification
of girls for gymnasium sctivities.b

Carpenter, in & selected =tudy of women's physical
fitness and strength tests found thet two elements often used,
namely chinning and dipping, were not esetlafactory arm
strength tests and suggested the substitution of 2 push and
pull test of eome sort. She further concluded that strength
and power are two of the moet importsnt factors in predicting
the athletic ability of women.6

Bovard pointed out that power anpesred to be a basic
component of achievement in athletic skills.! 1In relating

to teste involving the projection of the body throuzh space,

SThnresu Anderson, "ttrength Tests for the Frediction

of Athletle Ability in High School Girls," Research Luarterly,
Volume VIii, No. 1, (March 1936), 36-142.

7 ba11een Carpenter, "A Critical Study of the Factors
Determining Effective Strength Tests for Women," Research
Guarterly, Volume IX, No. L4, (December 1938), 3-32,

7Jobn F. Bovard, Testsz end Mesasurements in ihysical
Education, (Philadelphia® W.E. Saunders Co., 1950), D. 120.
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Boverd concluded thet the simplest evalleble test of power
ie the verticel jump slthourh related reesearch by MeCloy
points to the contention that the stending broad jump may be
consldered aes adequate & teest of power ms the vertical jumn.S

In an sttempt to determine the reletionshin between
the estanding broad jumn as a test of leg nower and estrength
characterictics of twelve year old boys, Clarke tested eighty-
one boye in the Medford, CUregon, public schools. Antbro-.
pometric messuree were included in the study. Ae a consequence
to thlie study, Clarke concluded that tha leg power of twelve
yeer old boys can be indicated by the distence the body
weight cen be projected horizontally in the standing broad
jump but 1e dependent upon the subjectes body size. Thue the
actual work, distence jumped multipled by welght wes deemed
as en effective measure of leg powsr by Clarke.?

MeCraw Bnd Byron used three fitneec tests in deter-
mining the reliebility of phyeical fitness etrength teste.

The three teste used were nush-upse, eit-uns, and rull-ups.

The etudy was concerned with comparing the rellability ueing

aCharlea MeCloy, Jlests end Messurements in Health snd
Fhysicel Educetion, (New York: Appleton-Century-tCrolts, 1lnc.,
1942), p. 65,

9H, Harrlison Clerke, "Helaticonship Eetween the Ltanding
Eroad Jump and Various ‘aturationsl, Anthrooometric, end
Stren:zth Tests of Twelve Year 014 Boys," Hesearch Luerterly,
Volume 35, Wo. 3, (October 136l), 250-264,
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one triel, the better of two trisle, and the average of two
triale in administering push-ups, sit-ups, end pull-ups,

Data wae obtained by administering each of the tests on four
separate days to 152 boye at the elementary, junior high
and senior high levels. The result of the lnvestization
showed that ell groups improved in performasnce during the
four trisle on each of the tests but that using the better of
two trisls on seperste days waes no more relisble than ueing
8 einsle trisl on one day.l0

Clerke snd Feterson in & study of the contrast between
sthletic groups snd non-athletie groups, in the epecific
arees of maturational, structursl and strength characterietics
found important fsctors relating to strength. The subjects
uged were 202 boye in the junior high schoole of Medfore,
Oregon, during the 195¢-57 sehool yesr, Each boy wae rated
by meturity, stre. ete. Clarke found
that strength wae a c... . -allerentiation of athletic
ability and specifically, the stending broad jump showed that
the ocutstanding sthlete demonetreted suveriority over regulsr

players and produced the highest retios of the entire atudy.ll

10Lynn MeCraw and Byron MeClenny, "The rdeliability of

Fitness -~trength Teste," Heseerch Quarterly, Volume 356, No. 3,
(Uetober 1965), 289-295,

1lH, Herrison Clerke end Kay H. Jeterson, "Contraet of
Meturational, Strveturel snd Strength Characteristics of
Athletes and Non-Athletes Ten to Fifteen Years of Age,"
Hesesrch Guarterly, Volume 32, No. 2, {(May 1961), 1%3-175.
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Fesesrch Heleted to :ipeed of Funpineg. MeCloy sugpests
thet tests of running sppeer to be especlally useful for a
quick clasgeification of performerse into homogeneous groups
and for the predictlcn of certeln sspects of athletie
gbility.te

Clarke correlatee speed with strength, in that speed 1is
dependent upon etrength but yet they are not directly propor-
tionate to each other., 1n explaining thie stetement Clarke
gaid that etrength end speed are not directly proportiocnate
to each other becesuse for &n individusl to double his epeed
reguires more than doubling hies strength. In thies connection,
Clarke found in tests involving runners, for every ten
rer cent increace in speed en additionel three per cent of
the muscles tenesion is devoted to merely overcoming internal
reslstance, thue reducing the amount evailable for work,.13
Other thinge being equal, however, the stronger the individuel,
the faster he can run.

Merrltt in 2 study of tests of athletic ability smong

12¢harles MeCloy, lests= and Messurements in Heelt

gﬁaicn; ndueagigg, (New York: Apploton-Century-Crofts, In
» -

d leriaon Clarke, Applicatlion of Measurements to
Heslth and eicll Educetion Eﬂew Jersey: Frentice Hsll,
Inc., 19 g ), .

Ia
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the male populetion of fomons College included eamong the
physical teste that of the fifty-yard dash.lt In juutifyihg
the use of the fifty-yerd daeh rather than the hundred-yard
deeh or a running event of longer distences, Merritt stated
thet the distence of fifty-yards was more of a true test of
epeed and not one of endurance as the running events of
longzer distances are.ls

Beeche determined the relationship that existed between
pelected enthroponetric and rhysical performance measures
end performance in the running hop, &tep, end jump. In doing
so, Bacche used ss one of his measurinc tests the fifty-yerd
desh. Also included were the standing broad Jjump, the
runnoing broad Jjump end the standsrd hop, step, and jump.
Bacche deemed the testes as egignificant 1n relation to the
eriterion of physicel performasnce, The two highest meesures
of moutor ebility were the running broad jump (r= ,55%}) end
the fifty-yerdé dash (r= ,515). Bscche concluded tuat there

wae &8 very elegnificent relationship existing between

liger1 7. Merritt, "Ap Investipgetion of the Educetional
Significence of Interecolligate Football at IFomons College
1335-,2," (Unpublished Masters Thesis, The Claremont Collegs,
Claremont, 194L), p. 135.

151p14.



performence in the fifty-yard dash snd the basic motor
elements of the physical performance test, 10

Hodgkins in a study of 930 men and women sttempted to
distinguish the difference between males and females of
various ages in thelr resctlon tlme and movement time and to
ascertain whether or not a relationship existed between
reaction time and speed. Volunteers were recrulted from the
Recreation Department of fanta Barbesra, Celifornia, as well
a8 the publiec school system. Hesulte indiceted that the
speed of both males and fenales incresses up to early edult-
hood end then decreases, The tests also zhowed that there
were no raletionehip between speed of reasction and speed of

movewant.lT

Keller studied the nature of the relationship between
"epeed ané bodily movement" or =peed end suecese# in sthletice.
che besed her studies on ;irls of hizh eschool age snd tested
in the area of resctlon time and svesd. Keller concluded
that there iz a positive relaticnehip betweesn the abillity to

move the body qulckly and success in asthletle esctivitiee snd

16Leverna W. Bagcche, "Selected Anthropometric and
Physicsl rerformance Meagures to Ferformance in the Running
Hop <tep and Jump," Hesearch uarterly, Volume 34, No, 2,
(May 1964), 107-115.

17je8n Hodegkin:, "ieaction Time and :ipeed of Movemsnt
in MYales and Fenales,” .iesesrch cuarterly, Volume 34, No. 3,
(Uctober 1963), 335-3L3.
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those individuele not guite guick enough for fest team cames
misht poseibly be outstanding verformers in an ectivity
utilizing elower totel body resction time and movement
time.l3

Apility, Flexibility end Co-ordinetion. One of the

more significent tests of agllity, flexibillity and co-ordin-
ation 1s the Burpee Test.1? This test wa- firet presented

by Burvee, Y. «.C.A., of New York City. The teet wer selected
because of its abllity to test arility, flexibillty, co-ordin-

etion as well ag sndurence. The teet 1= performed ses follows:

Upon the command to begin, the subject flexes
his hipe to the squet rest nosition, leans forward,
end places his hande on the floor somewhere in front
of the feet, He then thrusts both legs backward
to the front leening-reet position, with the body
stralgzht from the shoulderes to the feet, He returns
to espproximetion of the squat-rest position, 2nd
then to a stending position. e then reveats
this movement as rapid%g as poselible untlil the
command stop l= glven.

The test ie not used by itself, but is a component of general

motor capaclity testsz.

laLouiu F. heller, "The Helation gf wuickneses of
Bodlly “Yovement to Success in Athletics,” Hesearch Luarterly
Volume 23, No. 2, (May 1951), 146-153. = '

196har1es 1eCloy, Tests and Meseursments in Heslth sn
ork:

fh;sicel Lducetion, (New ppleton-Century-Crofte, Inc.,
1942 3 De .

201bid,, 35,
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Another test of a-ility snd co-ordinetion is the slde
etep test, This tect was first propceed by Ldgren as B means
of predicting basketbell ablllty but egince been modified by
”ﬂcloy.zl Three parallel lines are drawn on the floor four
fset spart, The esublect stends artride the middle line and
upon the signal rpo, elde-stepe to the right until hie right
foot has touched across the outside line to the right. He
then side-stepe to the left until his left foot has touched
acroes the outside left hend line, repeating this left and
right movement as rapldly as poesible for ten seconds. Each
trip to the outside line counts one point, This simple test
hee shown itself to be & good one for predlcting games and
skill potentislity as it correlatee hlghly with basketbell,
tennie, soccer, speedball, and football success in MecCloy's
estimation.22

The shuttle-run in ites veriou: forme of adminlstraticn,
is snother test of both eplility, co-ordination, flexibility
eand epeed., In hies study of the aspect of general athletie

ability of collepe men in 1929, Cozens included the shuttle-

glcharloa»!aclay, Teets and Measurements in Heslth
and Fhysical Education, (New York: Appleton-Century=Crofts,
Ec‘.ﬂ. 17427, p. 55,

221p14,
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run, as a test for egility. The esutnor eaid:
Thie eavent 1g to meseure not only speed of

lege but ablility to change directions quickly,

a quality extremely important in all types of

athletic endeavor, bsaketb&}l, hockey, &peed=-

ball, tennis and the like.
ieliability coefficlents rangins from .91 to .97 2nd validity
coefficients from .59 to .30 were reported on the teet.ah

In 1922, Muaclo reported a study of fifty-=1x boys
and girle and thirty-two college men and women using simple
motor tests.2”? The tests were selected to measure agllity
and speed of movement with the hands, erms, wriste} delftness
with the hands, and strength, The testes lncluded tapping,
aiming, traceing end reaction time and steadineses, Muiiea
concluded Irom the tests that:

Motor capecitlies appear to vary independently
of one enother and from individuals performance in

23F.w. Cozens, "The Measurement of General Athletiec
Ability in College Men," (Dooctorial Dissertation, University
of Oregon, 1928), p. 13.

2hy, Harrison Clarke, Apvlication of Menaurgggﬁga to
Health and Fhysical Fducation, (New Jersey: Frentice 115
iﬂcn, l‘sm), Pe .

25¢, Spearman, "The Theory of Two Factors,"
Feychological Heview, 21:101-115, 1925, p. 1lll.
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one euch activity is not, in general, the

I Bathes nch activity WEIT Baidl o

Teete of flexibility, or range of motlon, have been
pronosed in two major fields, medicine and physical education.
The development of flexibility teste date beck to World War I,
when they were used for the evaluatlion of disability claims,27
Measurement has been in linear unite and in degrees of a
eircle, The goniometer, a 180-degree protractor with extended
arms, 1s particularly useful for the purpose of measuring
flaxibility.aa The center of the gonlometer 1s placed at the
Joint being measured with the body extremities flexed as
fully as a disability permits and again with as full extension
as possible; the difference between the two readings repre-
geents the range of motion.

Tests of Athletic Ability nelating to Tennis. Une
of the more significant studies of proficlency teste and
ethletic ability was conetructed by Earl J. Merritt investi-

gating test scores as a possible indice for football success,

26g, Spearman, "The Theory of Two Factors,"
Psychological HReview, 21:101-115, 1325, p. 1l1l5.

274, Harrisom Clarke, &p%ﬁioat;on of Moasufomegts to

Health and Fhysicsl Education, (New Jersey: entlce Hall

inc., 1950), p. 151. ’
281p14,




in his study completed in 19&&.29 In his study, “Yerritt
gtudied physical performance tests sdministersd to romona
College males and attempted to corrslate the abllity ratings
to succees in footbell, The findinge 1llustrated that
atnletee could not be gleaned from the mele population at
fomona College by the means of ability teatn.3°

4 number of tests thet provide for the measurement of
incéividuel #klll elements in tennis hsve been proposed.
Eeall, precented one of the first of these, with tests of
forehand end backhend etrokes and serving.31 Andereon has
presented two teste for each stroke, one on the court and
the other indoors.32 Other temnnls teste aveilable are fore-
hand and backhand strokes across the net made either by
dropping the ball, allowlng it to bounce, and hitting 1it,
or hitting & bell thrown over the net from the other sidse.

It wae Beell who first secured expert opinion on the

qualities necessary toc play excellent tennies by subjective

29%ar1 J. Merritt, "An Investigation of the Educetional
bigniricanca of Intercolligate Football at Fomona College
1935=42," (Unpublished Masters Thesis, The Claremont College,
Claremont, 19EE), p. 134,

301p14,, p. 137.

314, Herrison Clarke, g?éication of Mooauremeut to
Health and Fgla;ca% Educstion, ew Jersey: ‘rentice Hell,
Inc., 19 ), Do

32Helen 1. Driver, T.2§%E For Teachers, (rhiladelphia:
W.E. S“aunders Co., 1936), p.
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evaluation by expert tennle players and by ohysical qualities,
Because of the large number of these quelities, they were
divided into groupse as followst33

l. Organic condition.
2. Mueculer co-ordination,
3. Accurate knowledge of strokes.
4o Interest,
5. Rgilitj.
6. Qualities which made for success in
any game #uch as aggressiveness,
concentration, patience, good judge-
ment, strategy, perserverence,
No attempt was made to measure group guallties, On account
of the lack of measuring davicéa, speclific tests were outlined
for the first five groups of qualities and given to 17L
women students in tennis classee meetin: twice a week, Lach
student was tested at the beglinning of the semester and ageain
after a rather trief period of instruction and practice. A
number of general conclusicns in regard to Beall's study were
pointed out: 3l
l. A test which would measure tennis co-ordination
would have to be bassed on the specific elements used in
various stroked snd not on general co-ordination.
2. The success of the tests given in this study
showe a8 poeeibllity for devising, at once, simple teste

for measuring many gqualitles necessary for good tennis
playeras,

33E11zabeth Beall, "Esesential (ualitiee in Certain
Aspects of Fhysicsl Educetion with Ways of Measuring and
Developing the Same," Americen Physical Education Peview,
Volume XXX111, (December 3}s Pe .

h1bid., pe 640,
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The tennis test that has been sufficlently validated
1= the Dyer Backboard test.>> Thie test i comprised of an
individual attempting to hit the ball against the backboard,
from a distence of five feet, &s many times as possible
durlng & thirty second span. Thie test, however, measures
general tennis abllity only, and does not attempt to apalyze
the various elements and strokes used in the game, or the
phyelesl necessities. Clarke states that it is therefore an
excellent classification device for beginning tennis players
end measuree their progress being made in the game as a
whole.36
Hewitt used the Dyer Backboard test in attempting to
determire the classification of both ekilled and novice
tennisz players, Hewltt disclaimed the Dyer test because it
did not diecriminate sufficiently at the beglinners level,
Wnile Dyers test wae conducted from a restraining line five
feet from the wall with only zround strokes involved, Hewitt
used a twenty foot restraining line and had the students
serve and then follow up with ground strokes, The Hewilitt

revision of the Dyer test was administered to two advanced

35Joanne T. Dyer, "The Backbosrd Test of Tennis
Abll%ty." rnesearch guarterly, Volume VI, No, 1, (March
1935), b, .

363. Harrison Clarke, Applicat of Measurementes
to Heaslth and Pg§a;gnl Egugagiogf (New Jersey: rrentice
Hll, IHCnp 9','30 » Do 31 " 7
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classee and the resultes were coumpered with the rank order of
play ebility, Both classes showed correlations of .89 end
.0l and the results of both classes were significant at the
+01 level of confidance.37

Through the review of previous studiesz and research
there has been found no previous tests or standards for the
clessification of fundemental temnis skills. Due to the need
of euch a test of tennis egkills so se to compare the physicsml
performance test to and drew velid factors that contribute tc
skilled characteristice common to successful tennie players,

a nanel of experts on tennls was formed to evaluste performers
tested.

Best has stated that in eress where no reseerch in
evaluation ie& found, other outside criteria other than
statistical research may be uaed.38 Best further explained
thet one such eriteria 1s that what experts bellave conetitute
the best conditions or practices. These experts may be
gelected from a group of practitioners in the field who are
assumed to be most familiar with the characteristics under

39

consideration.

37Jack E., Hewltt, "Revision of the Dyer Beckboerd Tennis
Teet, ; Heseerch (uarterly, Volume 36, No. 2, (Mey 1965),
153=-157.

38John W. Best, Reses
rch in Educetion, (Frentice Hall
Inc., Englewood Cliff;, New Jersey, 1959), p. 191, ’

391p14,




Summary of the Research, After carefully exsmining
the rslated literature, it was noted that tests of strength,
power, speed, agility, flexibllity and co-ordination apvear
to be basic components of achievement in athnletic ekille.
More esveclficelly, the push-up test, the standing broed
jump, the side-step test and the fifty-yard dash are often
relieble as predictors of athletlic ebility. The Dyer
Backboard test was the only tennle test found that hag been
eufficlently validated.

RELATIUN OF THE STUDY TO PREVIOUS RESEARCH

Upon reviewlng the literature certasin factors were
found to be diatingulshing factors in relation to the problem
under investigation. These factore can best be deseribed by
the followingz: (1) Change of direction (egility), and
important element of motor eabllity, is a #ignificant factor
in determining skills in tennie gamee; (2) Tests of physicel
capaclty have besn standardized and show high correlstions
with various athletic abilitiles;(3) Attempting to use s=cores
from teste ae a predictive device for evecific athletie abil-
ity are seldom valid; (L) Motor capacities very indevendently

3?John W. Best, Hesearch in Educetion, (Frentice Hall,
Inc., Encslewood Cliffas, New 3araey, 1959), p. 191.
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of one another e&nd en individuels performence in one 1z not a

valid indicetion of hie performance in snother activity; and

-

(5) The tooles of phyeical measurement utilize the age old
activities of running, jumping and throwing end these abll-
itiss are fundemental to successful achlevement in athletic
ekllle,

This portion of the investigation was conducted in an
attempt to aporeiee the testing methode used in other studles
and also to become famillar with the evsluation methods used
by other investigators., It wae the sincere hope that the
findinzs might prove to b2 an sld in the development of the
investiration undertaken in eimiler studies,

Analysis of the Froblem. Achlevement scoree in phyeical
education end sthletics esre wvaluable to students and coaches
because they represent not a teachers subjective opinion as
to the verformence of en individual, but an objective measure
which cen be used by the coach end individuale concerned in
the determination of hls present level of abllity. Except in
rare caseg, pupiles are interested in leerning of his present
level of sbility, 1te status, meenlng and what they can do
to improve themselvee, Thie is true not only of Individuals
but of groups., Bovard expressed & =imllar opinion by the

following: "The epirit of competitlon engendered by objective
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scores made under identicsl conditiune offers s veluable
incentive to imnvove.ho

Although there have been a large number of tests in
the fleld of athletics, those in which validation has been
attempted are commaratively few.hl Tests in the athletie
program attempt elther to predict potential rlaying abllity
or eveluate present status but are most often used as a
partial means of determining the couree marke or semester
gredes in e particular esport.

It may be egald that physical education and the athletic
endeavor sre both an art and a ecience, As an art it 1ie
effective in proportion to the spirit and genlues of the teacher
and nlayer, As & ecience it progresses by experimentation
eand by meessurement, for quantitative methods are the key to
sccurate knowledre of resulte. The tooles of phyesicsl measure-
ment utilize the age o0ld activitles of running, jumping =and
throwine; sctivities thet have been practiced with interest
by men of the race since nrehistoric timee,

Limitations. The major limitations in this study is

one common to all studies which involve the use of subjects
that verhans do not conetitute 2 normal samplings. The

resultes of the study represent only the subjesctz tested end

hDJohn F, Boverd, Tests and Measurements in Phgeioa;
Gducation, (ihiladelphim: W.E. caundecrs Co., 1750 s Ps 29.

L“kbid., p- )2.




cannot be generaslized to the remainder of the population,
Invironmental factore and the learning aepect may also have
comewhat dietorted the results.

Another limitetion liee in the small sample size and
use of 8 somewhat intect group. otill another limitation
may lie in variations in subject attitude influenced by
extraneovus factors. Uther aspecte of limitatione ineclude
such things ae [lnances, time, availability, reliability of
pertinent records end the nature and source of humen esesist-

arice .



CHAFTER 111
DESIGN AND FPROCEDUHE OF THE STUDY

Introduction, It was the purpose of this study to
determine what physical traits of highly skilled tennis play-
ers can be defined, Wlithin this aspect, it was hoped that a
determination of skills and factors related to the more suc-
cessful tennie player could be brought to light so as to
gain a better insight into what physical traits correlate
to the skilled tennis player.

Any study of the present time, or forecast of the
future, must be based on past experiences, and if there ls
to be any possibility of accuracy in this study of the phys=-
ical tralits of the skilled tennis player, there must be
frank and honeet evaluation of these experiences,

Selection of Subjects and Location of Study. Subjects
were selected from the Rolling Hills High School, Falos
Verdes, California, The criteria for the selection of this
school and the subjects was; (1) availability to the invest=-
igator, and; (2) the past history of tennls excellence on
the part of the versity tennis teams performance, The vars-
ity tennis team performers agreed to co-operate with the
administration and completion of the testa. A minimum of

ten varsity tennie performers was selected for the testing
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players were within the age group of fourteen to eighteen
yeers and were freshmen, sophomores, Junlors, and senlors
in academic claes standing.
Iime of Year, The tests were adminletered at the
near completion of the varsity tennis teams season and the
end of the school year, in May, 1967. It was assumed that
if the tests were administered to each subject at the close
of the tennis season and at the end of the school year, each
of the participante would have the same opportunity for train-
ing and physical conditioning.
Facilities. The facilities involved in testing pro-
cedures were four concrete tennis courte located on the
campus of Holling Hills High School, Palos Verdes, California.
Equipment. Equipment used in the administration of
the study were; (1) tennis rackets; (2) six new tennlis balls;
(3) back up boards; (L4) adhesive tape; (5) one hundred foot
steel tape measure; (6) stop wateh; (7) pencils and score
sheetsj (8) eight foot tumbling mat; (9) ten foot tape meas-
urej (10) four towels; and (1ll) two blocke of wood, 3"-5"-135".

TESTING PROCEDURES

The following tests were selected to be administered
to the subjects; (1) push-upsj (2) standing broad jump;
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(3) rifty yard dash; (L) side-step test; (5) toe-touch;

(6) the shuttle runj and (7) the Dyer Backboard test., The
necessary materials were arranged at stations in the order
which they were to be used in the test, The investigator,
with the ten varsity tennis players, moved as a group to and
from each test station with each varsity player teasted indi-
vidually. Each person belng teasted wae glven a score sheet
end & pencil and wes responsible for recording hls score on
each test.

At the firet station, the Lyer Backboard test was
administered. Each player furnished hle own tennis racket.
The investigator supplied the tennis balls, All players
particlpated in the tests wearing a tennis uniform consist-
ing of tennls shoes, socks, shorts, and a polo shirt. A
backboard, with ten feet of height and fifteen feet of width
was employed for each individual taking the test one at =
time, On the backboard & plainly visible line three inches
in width end three feet from the ground surface was marked
to represent the net. A restraining line, five feet from
the base of the wall was marked on the court. A stop wateh
with a second hand wae used to determine thirty =econds.

Two tennis balls were given to each player. The players were

instructed to hit the ball against the backbosard, above the



30

line &s many times as possible after the signal "Go™, and to
stop upon the command "Stop!" There was no 1limit to the
number of times the ball could bounce before the subjects
hit it. The subjects could volley the ball but had to play
2all balls from behind the restraining line. Subjects were
allowed to cross the line to retrieve balls. The number of
successful attempts (sbove the line) were recorded for each
of the twenty individuals, The investigator counted the
number of attempts by each participant.

At the second station, the strength test involving
pushing strength (push-ups) and the power test (standing
broad jump) were administered.

For the push-up test, each student was tested one at
a time, Each student got into position to perform the test
by:

(1) Lying prone, face down on the court.

(2) Placing hands with fingers forward, Jjust out-
side shoulder width.

(3) Keeping body straight (head to feet) and rais-
ing it off the court.

Each subject performed the push-up test by:

(1) Pushing up with arms until they were straight
and locked at the elbows.

(2) Bending the arms and lowering the body until
the chin only touches the mat,

(3) Repeating the push-up as many times as possible.
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Only one feir esttempt was allowed for the test and no
restin; was permitted between vush-ups, There wee no time
limit impoesed and esch correctly performed push-up counted as
one pugh-up and the total number performed correctly by each
individusl waes counted and volced by the investigator eand the
perticipant recorded his score on the escore sheet,

The second portion of the streugth and oower test,
the etandinz broadjump, wae adminletered next. 4 tumbling
met marked with a take off line two feet from the starting
end was used for the test, Also included among equipment was
a ten foot ruled tape messure to messure the length of the
fump, A towel wae pleaced at the end of the mat to wipe off
the soles of the indlviduals shoes, Each subject was
instructed to mcve into poaltion to verform the standing
broadjump by standing with the feet saveral incies apart with
the toes of both feet touching the take-off line, Zsch
subject performed the test by bending at the knees, ewinglng
the arms, ralsing the heels and Jumping forward with both
feet as far ae possible, Three attempts of the test were
ellowed, Approximately five minutes was allowed between
attemnte, with each attempt measured, and the beet one of the
thres recorded on the score cerd, The feet could not leave
the take-off line untll the jump was being made and no elide,
step or hop was permitted. The distance jumped was measured

from the starting line to the beck heel or nesrest ~oint of
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the mat touched by any rart of the body. The distance was
recorded aes total inches to the nearest inch, Ferticipants
who previously jumped, alded in measuring other subjects
attemots,

The speed test (fifty-yerd dash) waes administered st
the third test station. The speed test was conducted by the
investizetor with the assistance of the varsity tennls coach,
Holling Hille High School. All ten subjecte were tested in
the same manner. A three polnt football stance with feet
at shoulder width and body weight forward on one hand, was
used for the startinz vosition: The subjects were started
on a designated verbal eslgnal which wae given by the %“erson
et the sterting line. A estraight running surfacs, (the
conerete tennie courts) a etérting line, & finish 1line marked
on the running surface, and & stop wateh with a seecond hand
were used to administer the test.

The starter gave the commsnd, "Take your mark," "ifet,"
"Gol"s The word "Go" was accompanied by a downward sweep
of the starters arm as a signal for the timer stending at
the flnleh line to start the wateh. The time was recorded
in seconds and tenths of & sscond.

At the fourth statioun, three tests were conducted,
naely the agility test (shuttle run), body econtrol and
co-ordination (side<step test) end the flexibility teet

(toe touch).
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For the first of these tests, the shuttle runl, a flat

level concrete surface, with two parallel lines drawn thirty
feet apart was used, slong with a stop-watch with a second
hand to record the better of two attempts to the nesrest
tenth of a second. Two blocks of wood 3"«5"-11" were placed
on the lines, one at the starting line and one at the turning
line.

Each performer took a position, of their cholice, behind
the starting line and upon a commend by the starter, "Take
your mark," "Set," "Gol", the subject started running to the
other line, picked up one block, turned back toward the
starting line end placed (not threw) the eraser om the line;
he then turned back and picked up the second block and ran
back across the starting line placing the block on the line.
The stop-watch was stopped when the subjects second block
wag placed on the starting line. Two fair attempte at the
test were allowed with five minutes rest between. The better
of the two attempts wae recorded on score sheets handed out
to each performer,

For the second of the three tests, the slide-step test,

three parallel lines, four feet apart were marked off on the

1AAHPER Youth Fitnese Test, American Assoclation for
Health, Fhyeical Education and Recreatlion, 1201 Sixteenth
Street, Northweet Washington, D.C.
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concrete surface of the tennis court. A stop-watch was used
to measure the time to the nearest tenth of a second and

score sheets were handed out to the performers to record their
scores, £Each performer, one at a time, stood astride the mld
line end upon the signel, "Feady," "Go," sidestepped to his
right untll he crossed the outside line with his left foot.

He then returned to the mid-line where he sldestepped to hie
left until he crossed the cutside line to the left., He
repeated the movements as rapldly as poseible for tenm eeconds,
wlth each trip over the ocouteslde line and back to the center
line counting one point. »

For the third of the tests conducted st the fourth
station the flexibility (locked-knee-toe-touch) test was
conducted, A stop=-wetch with & second hand was used as a
measuring device, FEach subject was instructed to stand
erect with hands resting on hips, and upon the command,
"Ready," "Go," to bend from the waist, keeping knees locked,
and touch finger-tips to the tces of the tennis shoes, Next,
the subjects returned to the orlginal up-right position with
hands on hips., OUnly the number of correctly executed toe-
touchee were recorded with esch correctly performed down-and-
up movement counting as one toe-touch. The total number of
movements correctly done in thirty seconds were recorded on

each performers escorecard,
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Judgement by Expert Upinion. 1In the final form of

judgement, each of the ten performers were evaluated by
three tennis experts., The three experts were picked because
of their knowledge of tennis end etrong backround in phyeical
education. The three judges all gradusted from college with
major fields of study in physical education. The three
judpee were; Jan Kre, varslity tennis coach at Folling Hills
High Sehool, FPeloe Verdes, Californie; Bob Kostke physical
educetion instructor, Hidgecrest Intermediate School, FRolling
Hille, Celifornia; and the investigetor served as the third
member of the team of experts. OUnly the varsity tennis
coach was familiar with the players being tested. Each
expert judged the ten skilled tennis players as they per-
formed a varlety of basic tennies strokes; eserve, forehand,
backhend, overhead and volley. Scoring charts were given
each expert with designated areae to place the individuals
verformance rating ss to poor, fair, pgood or excellent. Lach
of the ten players hit ten serves, ten overheads and ten
volley shote., The investigator served as the second player
setting each performer up for the shote. In acting es @
judze and also serving es the second player, the investigstor
attempted to eestablish some degree of conformity to the tests
as 8ll of the performers would be hitting against the same

tyre of strokes end not a varyine degree depending upon the
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player they were being tested with., 1t was also the invest-
igators belief that a person can often judge to a better de-
gree a tennis players caliber by stroking with him. A score
of zero was given for each "poor" marking; two points for
each "fair" markingj three points for each "good" marking;

end five points for each "excellent" marking.



CHAPTER 1V
FRESENTATION AND ANALYSIE OF THE DATA

The purpose of this study wes the identification of
physical tralts possessed by high school varsity tennlis play-
ers. The Dyer Backboard test, push-ups, the standing broad-
Jump, the fifty-yard dash, the shuttle run, the side step test,
the locked-knee-toe=-touch and a tennie skill test by expert
evaluation, were used to study these traits., Coefflclent of
correlations were determined for the physical test battery as
& whole, and for each individual test, through the use of the
Spearman HRenk Crder correlation method. The 0,05 and 0,01
levels of slgnificence were established s the criterion for
these correlations.

Tennls Skill Test Evaluatlon by Experta. The tennis

sklll test was given to each of the ten skllled tennis players
and the players were evaluated by each of the three tennis
experts., Each player was then ranked according to hie degree
of proficlency and the sum ranking was correlated to their
season tennis ranking as a member of the varsity tennis team,
Correlation between the skill renking by experts and
the pmarticlpators final varsity tennis team ranking from game
competition was found to be .387. The correlstion surpassed

the 0.05 and 0.01 levels of significance of .632 and .765,
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with eicht degrees of freedom. Due to this high correlation,
8 high degree of sipgnificance was obtelned for the given
subjecte of this study in relation to the tennis skill ewsl-
nation by experts.

Physical Performance Test. The physical performance
test battery wee correlated wlith the tennis skill evaluation
by experte, in order to determine valid factors contributing
to the physical traite of the highly skilled tennis player,

The physicael performance test bsttery when compared
and correlated to the tennis skill evaluation by experts
yielded a .24,9 correlation coefficient. This correlation
was well below the 0.0l and 0,05 lavels of significance,
with elght degrees of freedom, necessary for significence.
Because of thls low and invelid correlation, the physicsl
performence test bettery was deemed insignificant in the
eccuracy of predicting and determining physical skills
relating to successful tennis ability.

In singling out each specifiec test used in the physicel
verformance test battery and correlsting them individually
with the tennis sklll eveluation by experts, the following
information waes found:

1. The Dyer Backboard Test. The scores on the Dyer
Backboard test delivered a .L10 correlation coefficient with

the tennls s=kill eveluation by experts. This correlation
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waes well below the 0.01 level of eignificance &8 well as the
0.05 level of =ignificance.

2., The Push-Up Test. The scores derived from the
push=-up test ylelded a nepative correlation of -.291. This
correlation coefficient was very much below the 0.01 level
of significance as well as the 0,05 level of significance,

3. The Pifty-Yard Dash, In correlating the scores
ocbtained from the fifty-yerd deeh with the tennls ekill
evaluation by experts, a correletion of Ji53 wae found.

This correlation coefficient wes below the 0,01 snd 0,05
leveles of significence.

4. The Side-Step Test, The scores on the side-step
teet delivered a ,19L correlation coefficient with the tennis
skill evalustion by exprerts. The correlation was well below
the 0,01 level of significance and the 0.05 level of signif-
icsnce,

5« The Standing Broad Jump. The scores derived
from the estanding broad jump ylelded a correlation coefficlent
of +243 when correlated with the tennis skill evaluation by
expertz, This correletion wes insignificant at the 0,01 and
0.05 levele of esignificance.

6. The Knee-Locked-Toe-Touch Test. When correlated
with the tennis skill renking by expert eveluation the knee-
locked~-toe-touch delivered & correlation coefficlent of .355.

The correletion coeffielent wee well below the 0,01 level



L0

0T =N
gonog-eo],
2€9°* S9l* GgGe " =pexooT-eeuy
dunp
2e9* c9l* ghz* peCIg JuTpusqg
AT N §9L° et 1g0] dejo=-epls
zf9-" G9lL° gshe useq pIsx-£3JT4
2e9° g9l ofg” uny eT33NYS
2£9° Gol* 62"~ 388 dp-ysng
380y,
2€9” g9lL* oth* pIsogyoeg Jekq
(2-N) Teaeq (2=N) TeA®] AUETOITIJEOD
eouedTJTUY TS S0°0  eOUEITITUITS TO®0  UOTIS[aLIc) 94895 TeoTsfyg

NOOHIYA 40 SFEAMOHT @ HLIM HONVOIJINOIS 40
STHATT S0°0 ANV TO0°0 HHI IV HONVOTJINOIS 40 STIAET ANV
SLNATOTASAOD NOILVIEHMOO ISHEL TIINS TVOISAHI TVAGTAIANT

T HTdV.L



41
of significence as well as the 0,05 level of significance.

7« The Shuttle Run, The scores on the shutile run
test delivered & .330 correletion coefficlent with the tennis
gkill evaluation by experte. The corrslation was well
below the 0.0l level of significance and the 0.05 level of
slgnificence.

Summary. An enalysis of the recsulte of thie study
statee the inslgnificence and unreliability of the physicel
performance teet and each component part of the physical
performence in reletion and correlation with the tennis
skill renking by expert evaluation. The insignificance of
the physicel performence test under the situation of the
study was seen 1n the ,253 correslation which wae very much
below the 0.01 and 0,05 levels of gignificance, Each specific
physilcal performance test was llikewlse insignificant in
regards to the 0,01 and 0.05 levels of slznificsnce, with
the highest correlation coefficient ranking being that of
;56 1n the fifty-yard dash.



CHAFPTER V
SUMMARY, FINDINGS, CONCLUSIUNS, AND RECOMMENDATICNS
SUMMA RY

The purpose of thie study was to segcertain the
relationehip of the basic qualities of physical strength,
gspesd, co-ordination, agllity, change of directlion and
flexibility to succeess in tennle by skilled varsity tennis
players., This was to be determined by comparing the results
of the strength, speed, co-ordination, agility, flexibility
and ekilll test to success in tennls as measured by evaluation
of eech individual tennie stroke by tennls experts. The test
battery wae administered by the investigator with the aid of
Rolling Hills High School, Palcs Verdee, California, tennils
coach Mr, Jan Krc., The data was subjected to correlation
with the tennie skill evaluation by experts and analyzed by

the Spearman FRank Order of Correlation,
FINDINGS

The results of the study indicated the followling
findings:

l. There was no gignificent correlation between
strength, speed, agility, co-ordination, flexibility and tennie
8kill as exhibited by high school varslty tennis team members
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as the coeffleient of correlation waes ,249 between expert
judgement snd the physical test battery.,

2., The Dyer Backboard test which is the most slg-
nificant tennie test yet constructed as judged by tennls
experts ylelded a coefficlent of correlation of .410 in
correlation with the tennis skill evaluation by experts
which was insignificent at the 0.0l and 0.05 levels of
eignificance necessary for elgnificance.

3., The pugh-up test date when correlated with the
tennies skill evaluation by experts yielded a negative =-.291
correlation coefficlent which was very muech below the 0,01
end 0,05 leveles of significance necessary.

li. The fifty-yard dash data delivered a .453 correl-
ation coefficlient in correlation with exvert evaluation of
tennis £kill which was not significent at 0.01 and 0.05 levels
of significance,

5. The side-step tecst wae found to be insignificant
in correlation uiﬁh the tennies skill eveluation by experts
a8 the coefficlent of correlation was .194 and thus well
below the 0,01 and 0.05 levels of significance necessary.

6. The standing broad Jump delivered a .23 correlation
coefficient irn correlation with expert evaluation of tennis
gkille which was not significant at the 0.01 and 0.05 levels
of elgnificence.
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7« The knee-locked-toe-touch test data when correlated
with the tennis skill evelustion by experte yielded a .35%
correlation coefficient which was well below the 0.0l and
0.05 levels of significance necessary,

8., The shuttle run test data delivered a .330 corre-
lation coefficient in correlation with the tennis skill
evaluation by experts which wae not eignificant at the 0,01
and 0,05 levels of significance,

CORCLUSIONS

Within the limlite of this study the following con-
clusions are Justified, by the results of the study:

l. The physical test battery cannot be justified
as a measurement for determining success in tennis by high
school varelty tennis tesm members,

2. Each individual test component of the test battery
cannot be justified se successful tests to determine the
success in tennis by high school varsity tennie team members.

3, Tennie 1s such a complex activity that the success
to which a test battery could evaluate or opredict tennis
ability and specific physlieasl skills would depend on how
closely such a battery would parallel the complex movements
of tennls and other variables such as desire, attitude and

tennls knowledge.



RECOMMENDATIONS

As a result of this study the following recommendations
are presented as a basis for further research:

l. An extended battery of tests related to epeed,
power, co-ordination, flexibility and strength more closely
associated with tennis and administered to a grester number
of high school varsity players.

2, An expert evaluation of tennis =kill of high
school varsity tennis players based on a free form evaluation
sheet for experts to judge, thue yielding an answer a& to

what experts look for or at in a skilled tennis pleyer.
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AFFENDIX



INDIVIDUAL RANKING OF

GENERAL TENNIS

FPLAYER EVALUATED

SKILLS

EVALUATOR

Check your choice of the following alternatives as
to the skill possessed by the individual as he performs the
following besliec tennls strokes,

|

FALIR

GOUD

EXCELLENT

f———
POOR
SERVE
FOREHAND
BACKHAND
OVERHEAD
VULLEY

COURT FOSITION

OBEERVATIONS AND COMMENTS:




