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CHAP'rER I 

n 'l:RODUCTIOH 

Measures of strcn~th hav e l ong been or inter -

es t t o the di cipline of phy sical edu c a tion . It h a s 

alrtay s been obvious tha t a c e rta in amou..."lt of st r en8t h 

is ne ce ssary f or any degr ee of muscul a r work , and it 

has been r ec ozn iz ed tha t t he i ndividua l with ._,upe rior 

stren Gth can p e r f o rm a t ask wi th l c s er'.L'ort th.::m an 

individual de f icient in strength . Optimal stren-~th , 

becau e of i ts i mp ortan ce t o human beha vior , may be 

cons i de r.e.d .. a prerequisit ·:r.o r hur. an er :r.' ect ivcne"'s . ~ . . 

~he measurement of st r ength i s a l o~ical und 

ne cessary p art of physical edu cation prog r am s . 2 

Strength t estin g in t he form o 'Ieigh t lifting is a s 

old as hi story . In thi s c ountry , Sargent ' s Int e r -

l H . Har r i son Cl a rk e , .l u scul a r Stren0 th and 
Enduran c e in Uan (. Bngler10od Cliffs , ' ' e .. , Jersey : 
P rentice- Hal l Inc orporate , 1~66) , p . 2 . 

2 v1ar jori e U • .fil s on , "A Study of Arm and 
Shoulde r Girdl e St -...~ength of Colle5 e '/omen i n Sele cte d 
Test " ( unpubli shed ·.~as ter ' s ~hesis , Unive rsity of. 
I owa , 1 943 ), p . l. 
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, . . ·· 

f rom anthropometric rncasuremen t s t o t he measurc men t 

of a ctual mu scul a r wo rk of an i:'l d i vidua l . 1 In 1 880 , 

Lhe s a r gent te s ts we r e intro du ced a t Harva r d Uu ivcr-

si ty j_n conn ecti on vii th phy " ica l exarn in .... t ion s w1.d 

were s oon r equired r' or ent rance i n compet itive 

a thletics by fi f t een c ollc~es and w1.iversit i e . 2 

Conside r a bl e rese.:lrch of stren c;t h in ;nen h as 

appear ed i n the literature during the pa st e v en t y 

years . t,1 cCloy , i n 1 9)2 , pub1i S}lccl a l Ol'•!1Ula l' or 

the c omp u tati on of c hin ' i n t; and dip ; int·· c· t r eneth . 3 

J.l cC1o y ' s f or mula h a be en t ~ti~ti cally dete r :r ined to 

correl a t e appro :-: i na t e1y . 95 wi t h a ctuo.l a ill st r cn.:.; th 

i n mal es . 4 f.~ cCloy ' · _ thl e t ic Stren L;; t h , <;. mcavure a:..· 
. •, .. .. ·. . .. ··· . . 

·a·:r·;:,,· st reng th·-- ~ii j- ~i us . thr ee t i :n e c-- ·che \eicht , )w.s l i n 

the pas t , be en c ons i dered ~ ac~ura e - r cclict o r Oi 

a t hletic abi1i ty f or ;Joy s . 5 

Rese a rch pert a inino to st r eng th of collec e 

women i s me a g e r . Ceir pente r completed an ex t ensi ·e 

... ... 

1 Du dley .A . Sa r cent , 11 T1 e Physical ne st oi a 
IY! an ' II June ri can }'hysica l ~duca t ion rteV i e w' £\VI c· pri l ' 
1 921) , 23 . 

P o wer 

2 I b i d . , 

3cha r les 
( ·Jew York : 

4I , . , 
Ol Q . 

p . 24 . 

· . I.l cCl oy , 'rhe ii e asur e nen t of Athleti c 
A . S . :aarnes c..nd Cor. p 2-ny 1 19)2) 1 p . l) . 

5cha r 1 es H. r:cCl oy , 11 "'he -~pparent IlTlp or tan ce of 
Ar m Stren c; th i n Athl e tics , 11 Rese c..rcn ~u ~.L terl y , r 
( Mar ch , 1 934 ) , 8 . 
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inves t i gat ion of s treng~h of women in l9J8 .1 The rc-

L~tionsnip of s trens th in women and athletic ability 

aa s meas ured by Ca r pente r in 1941 , an d it \'/as foW1d 

t h a t a c oeffic i en t c orrelation of . 395 o curred . 

C2.rpenter , in another ~ tudy of a r m stren [S th in war. en , 

.L' ound hie;h c o rrel ations be tween a r m and s rloulder 

<; irJ.le s trent;th and bo · y r1eight , and bet \'IC Cn t ota l 

strcn~th &'1.d sho t put ability . 2 In an analy s is of t he 

r c l utionship of V' rious r'acto r t o thl e tic p e r f orm-

e.ncc in women , c a r pe11 tcr r eport d t hat to tal v1e i t;h t 

in rcl a tion t o 11 dead \';e i t;ht 11 1!1ich i n ot r ep r c -- en ted 

by ;:mscl c , has a ,. i t;n i 1 i 3 ... 11. t c l a tio ship t o t h e 

s trength f a ctor . 3 

A ·rev i c w of the l i t c r ;.n urc i ridic a. t ·e ·th· t 
. ; . . ·:· : :. ~ . .. . 

':toGt studies of st r e th co ducted in the Un ited 

State s oi· Ame rica have oeen done 'Nlth males . The 

relatively few s tudies of ·trenc.;t of wo:~cn hav e 

most f requentl y measured females or coll e g e age . 

The pre sen t del i n eated study i s concerned 'lith the 

diff erences in measuremen t of arm and shoulde r 

g i r dl e streng t h amon 6 d i f i'erent age g roup s of ju.n i or 

h i gh s chool age g irl s . 

1 Aileen C2.r pen te r , 11 1 Critica l St u ciy o:t.' the 
Factors Determini ng Bffec t ive Streng t h ~'est f or 
,'iomen , 11 Re search Quar~ erly , IX ( Dece , ber , 1938 ) , 3 . 

2 11..il een Carpen ter , 11.!-\..n .Analysis of the .i\e 
l a tionship oi' .r>ac t or s of Ve locity , strength , and 
Dead ·Jeir;h t t o Athl e t ic :Pe r f or:no.n c e , 11 1\e search 
guc.;.r t erl y , XII ( !,!arch , 19 ,~1 ) , 34 . 

3Ibi d . 
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Statement of the Problem 

A c omp~rative study of the d i fferences of 

~~rm rn1d shoulde r g i rdle ..,t r ength between junior 

.i1igh school g i r l s o :... d i .t'fe en t ac;e group was in

ve stic;:.lte d . 1l:he te sts tha t were c ornpc.:.r ed were 

Lhe f oll owing : the mo i l 'ied pull- up , the :; o<.ii.~.' i ed 

push- up , traveling acros s the hori z ontal 1 · cide r , 

Lhe bent a rm h.~mg , .:1n the pu sh c..md pull te 0t . The 

s tuciy \Vas conducted l'rom Janu a ry ui xth t o I. arch 

twenty- .L'ir'th , 1970 , a t Louis J ord. o Christen 

Jw1 lor :nigh ~ chool in 1 ' r edo , T (J ~:as . 

De:::· ini t ion:-; c.:.HL/ o _ S::-:nl 211a ., ion"' 

\H thin · the· con tent 0 1.' t ll·i :-stu y., s e.ye cal, . ..... ·. ' . .. 

t e rms are u sed wh ich may be unfar:~ iliar to the read~r . 

In orcle r that a c ommon basis of u.1 derot ...u.1.ding nay be 

a chieved , these t e rms are cie1ined or explained as 

they a r e used throu bhou t the i nvest i Lation . 

Arm and Shoulde r Girdle Strength: i'o · t} e purpo se 

oi this study the ~ajor mu scle J roups in

v olved in the movement oi the a r m a~d thf. 

s h oulue r were the f ollo··rin5 : the biceps , the 

brachioraciial i s , t!e pronator teres , the f lex

o r c arpi r adial is; the p8.1::1 · r i s lo gus , the 

f l exor carpi ulnaris , the f l exor d i c;itoriun 
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subli!:J is , t he prono.tor quadra~us , t he tricep s , 

t he pecto r ul e s , the deltoids , the trap e zius , 

the la t i ssi,;ms dorsi , the s u bcapularu , the 

t e res maj or , t he ninor suoclav·ius , e::.nd the 

suiJra- infrasp ina"t u.., . The t e rm a rm and shoulder 

g irdle streng th wa u se d in this study a s syn

on orn ous ;vi th the e!"l tire t.>roup of muscles . 

t. oc1 if icd l)ull - Uu : In the present study the . ouif ied 

pul l - up vms u sed as a measure of a rrn strenGth . 

;r llis te s t w<.1s modi1icd to enable the fee t t o 

r enain in con tact with t!le fl oor . 'l'hc hori

zontal bar was adj u ~te d t o the he i ght a t the 

base of the ·ternwn Lor each t u dcn t . ~he 

• _ .l •• " 

SUb j e cts \'/Cre in:.:; t ru ct.eci t o. ·T · up ti.1e l . r Vlith 

"t he palm ._,"·ctovihvia rci"···u.na· to slide t h.'e .L·c c;-t uri.·ci~ · . · ... 

the bar until t!:e l e"s anc.l tne tr 1K ·1c re co -

pletely extended ni th the a r r.1s f orn i nc; a ninety 

de gree angle at the jLmcture of the chest . 'fhe 

weight 0 1. the body rested on the heels . Keep

ing the trllilk extende d the sub j e ct pulled the 

body upward touching t h e che st t o the ba r a s 

many tires a s po ssi ole . ','/h en the hips ._,at;c,cd 

or r o se during the pe rform ce , the n ovement 

v1as r ec orded as on e - l.1alf a r e:pe ti tion . fhe 

scoring was ba sed on t he t otal nur. oer oi re -

5 
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petitions a s u -oject c oLlld do . 1 

:. odi.t' i ~ d Push- Up : The mod i f ie d push-up is a c omm on-

ly a ccepted 1 ensure of dynwni c s treng th . 

The s u bj e ct lmel t on a mat or p~d and plac e d 

the hands on the fl oor dire c tly below the 

s houlders , v1hile the f e e t we re rai se d . The 

test c on s i c; t e d o _~_· bencling the arms G1l. · a t 

t h e s ame time lower ing the body until the 

chest touched the f l oor , t h en u hin · u p with 

the a rm s unt il t h ey were s tra i ght . 1' c bo dy r e-

maine d in a "'t r ai t ht line :i:"ro;n 1 eac t,O knee 

throughout the t e ..,t . ·. o r c stin \'13...., pc r ::1i t ted 

be tween push- ups . ~ c oring wa s based u pon the 
' . . ' 2 
tota l n u ber o.i.· r ·qle t i tio 1s p·oosi'bl e . 

· .... 
l<oriz on t a l Ladder : 'rhe h orizon tal l add.er u sed i n th 

pre sent study wa s a dev i ce horizo1ta l t o the 

l'loor and suppor t ed a pp ro x i rnr t ely e en fee t 

above the g round . •' a ch subj e c t vas in -t ruct e d 

t o t r a v e l in a con ti::1 ou s , 1ove, en t altern c. tin · 

hand s f rom rung to rung . The l a d cie r consi ted 

of f i fteen rLmgs anci t he s u bjec t ' s s trength 

was s cored according t o the n w. ber o.f rung s 

tra veled . ~he s ub j e ct s tra vel e d the l a dd e r 

in one wa y only . '.~.' 1 e re was n o time f ac t o r in-

l Cl c::.r k e , 
nan , pp . 208 - 9 . 

2Ibid . 
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v alve d in the indi vidu a l pe r i ornance ol' t h e 

t e s t . 

U:m~ing in Ar m- Fl exed Po s i t i on : Th e s u uje c t stoo on 

a stool o r o ther ..,upJ)Ort , _yl a c in0 ile r ilands 

s h oulde r width apart , pal ms ou tward , on a 

on e-in ch sta.1dar d h orizon t a l bar \'li t h e l bows 

f l exed t o p e r .. it the ci1in t o 00 above the 

l ev e l of the ba r . The s upport wa s then r e -

!rJOv e d . 'l'he s ubj e c t be int; te sted held he r c h in 

s l i ·h t ly above the l e v e l o the b r a"' l on ,. a s 

p o s3 i bl e . Th e c oring w- ba.Jed u pon the 

nurn b e r of se concl s the stu ' en t was ·t l e t o 1 o. in-

t a i n the po.,i t i on . '1'he chin Wi..l.S n ot i..lll owe d t o 

'.C iine vias r ··cordecl f r om the 
:' .· ... : . •' ·. ·. · . . .. 

r em ova l o i the ·uppo t unt il the chin t ouch e d 

o r fel l belo w t he l evel o; the b l r . 

Hand- dynamo .. e t e r : 'J:he hand- dyna ometer u ed in this 

inve s t i g t ion wa s a spri:"lb l oade ci.evi ce t hat 

mea uur e s strength i n un i ts of p ound s . J:he 

han d- dynamometer , a ~, o.rr a0anset t 11 odel , wa s 

plac e d be t ween the ja-.·Js of a pu h 211.d pull 

a t t c c lunen t . ,fi th t. e pal, s oi' t :O.e handu 

facing e ach othe r in f ront of the cilest and 

wi t h the f orear ,s h orizontal , the s ub jec t 

1cl o.r k e , .Ap·f)l icat i on of ;.;ea...,u e:-:rent t o He a l th 
an d Phys i cal .Bdu c a"ti on , pp . 208- 9 . 

7 
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g r asped the :h.::mdl c s oi · t he p u Dh and pull 

attachment . 'i'he po ~ition of t he h311ds 

and a r ms f or pul l i n c stren.:;th proved t o be 

t he s ame a s that i' o r pushine; streng th . 1.'he 

s ubje c t pul l ed on the h a.:.n. dles as vi c orou sly 

as pos si~le . The sc o r e o ~ere r e corde d sepa-

ra t e l y f or pull int., <.mel p u s hin 2; . 1'here wa s 

one s in;_;le trial permitte d )Cr t est . ci-

ther hDnds n or t l e p u h Dnd pull a p!Hl r a t u .., 

were pcrmi t ted to ·couch the c hest . 'corinc 

wa s ba · - d on the wnber o.i.' p ounds oi' pre sure 

exerte d . 1 

Purp o se of tl e Study 

The gene ral purpo e o i the ~tucly wa0 t o com-

pare a rm and shoul de r girdle s tren :::; th o r live age 

groups (, twelve , t h irteen , 1 ourteen , r i i t een , and s i x-

t een ) of jw1ior hi6h sc! ool Girl s . Specificall y , one 

hypothesis was t ested : 

There i s no signif icant dif fe r 
en c e in a rm an O. shoul de r girdle stren g th 
be t ween j u...YJ.i or high scl ool g irls , a s e 
twel ve t hroug 1 sixteen , as measured by 
f ive d i fferent t est s : t he , odified pul l 
up , t he r.~ o d if i ed push- up , the han~~ing in 
arm- f l exed position , tra velin6 across the 
h ori z on tal l adcl.e r , and the pu sil m cl. pull 
t e st measured by the hand- -yna..ilotlle te r . 

Delimitat ions of the Study 

Th e s t udy was del il. i t ed t o 206 jun ior high 
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sc hoo l ~irls , age twelve through sixteen , enroll ed 

in t he required p i1ysical educ a tion classes a t Louis 

Jorclon Chri st en Junior Hi gh School in Laredo , Texas 

during t he c c h ool ye a r 1969- 1970 . The " t u dy wa s 

f u rthe r delirni t ed to three t e c·ting period s with a 

tv10 week int e rval in an a tt empt t o a voi d phy ic CLl 

a.nd men t a l fa tigue factors tha t caul c1 afi' c ct the 

t e s t r e s ul "1:, s . 

Summary 

Meas ures 0 ..1. strength h a v e lon g be n of in

teres t t o the discipline OJ. p Lysical e duc a tion . 

Recent emphas is on phyc- ical i 'itness has brout;ht 

abou t a renewed inte r es t in strenc; th and the i nte r 

est has f u rthe r empha .... ize d the 1o.c t tha t trenc;th 

is a lo c; ica l and necessary p a rt of phy i c l edu ca

t ion prog r ams . 

A compar ative stu dy OI the di i lere ce s of 

arm and shoulde r g irdle st r eng th bet ·.;een jun i or h i t:, h 

school g irl s o.:;:' different aee groups vtas inve stiG ted . 

The test s that were e r, pl oyed in the co 11parison Here 

the f ollowing : the o odifi e d pull - up , the moclified 

push- up , t r avel ing a cross the hori z ontal ladder , the 

bent a r m han g , and the push and pull t e st . 

9 



In t roduction. 

In this chap ter the r el a te d s tud i es p r -

t ain ing t o the strenr;th of \ omen <.md the spe cii ic 

tasl:::; UG !Ccl to I. ellsure a:cr, L!DU Loul(ter rirdlc 

st r enc;th a re p r e fjen t ed . It i .... n oted that r c ''C8. eh 

pertain i nG t o s trenu th or \'/Omen is :;!ee.c; 

1 
Ca r penter- re}JOrte cl t l e :re"'ul Ls of an 

·~ensive invcst i 6 c.tion O.L "' trcn t..:> th in rroncn in 1938 . 

Sh e stud ie d. the ei':C ct 0 1 "trenGth an a thletic abil i -

ty a..n d i' o tw<.l a p ositiv e cor elo.t ion 0 .1.· . 395 i11 coll cue 

l'ronen . One p?w.se or the study atte:.1:9 t ed. to dc t e.l. 1.1ine 

the r el a t i onship oe t ·;;e en ti1e a'oil i ty to pe r f o rm pull-

up S anJ. cnin- Up S 2l1Q t o de ten i ·1e W~eich of -~he oe t\'FO 

r:,easu:re s '.',ras the better i ndex of shoulder 0 ircll e 

s trength . ? ull- u ps YJe r e fav ore d in this stu cly . 2 

1 .,\.i l een Carpenter , 11 ". Critical Study of t he 
F2cto r s De t e r::1 i21i.nc Zf i'ec ti ve stren,:; t i1 f or :fo, en , '' 
.i1ese2rci1 Qua rterly , L r l :!Je ce; be r , 1 '.:)38 ) , 3- 2'( . 

2Ibid . 

1 0 



I n a l ater stu dy concerned '.'ri th athlct j_c per:for-

1 ::1:.mce , Carpenter ::t. ow1d a po s i t i v e carrel a tio·1 of • 50:J 

11 

1Jc t-.·recm shoul der t; irdl e stren g th and shot p u t per:Io r nan c e . 

~ ' :.1 ctor anal yt i c techni ques rtere u:::; ed and three basic 

.l' a. c ·tors of athl e t i c per.r or.wan. c e deter .. Li.ned : 

}l OHe r , and de 2.d \·rcight . 1t \78.S no t ed tlat the vreie;ht 

fc.. ctor had a :ne gative relo.tionship to all '~e<.'..:::> ure ,_J t~:en 

except wi th the strength f a c to r , sho t put pc r :I or:n.:mce , 

0houl cie r g i rdl e strength anu t o t ...... l s trenc,th . 'fhe strent.> th 

l actor , us would be expected , r~as clo~ely el a ted t o 

totul st r enc;th as nea ,,ured in the :stu dy , mHl the u o2.d 

junp , vhile t he velocit; factor r~a~ p i~a ily re l ated 

to the track and .f i eld uct iviti o.nd }1<.:.d a c or elation 

o:.L al:-:1 0 s t zero 1.·ri th t he st.1. en0 th and \'re it:;ht i.;ea ,.u_ e s . 

'if ~ilson , 2 i n a ~tudy or arm 2-..."'ld s!1o ul d.e r ~il'd.le 
strength of colleee r:omen analyzed se ·e al selected 

tests i n r e l a tion t o strengt· and a tte .1ptcd to evcl ua te 

ili1d cl ass i~y t he sel ected pe r f or nance tests . ~he pc -

formllilc e t es ts used were : t h e bent a r ;n h2.i.lG , the p usl1-

up ~ l-::.n ee s ), t he mod l f i ed pull - up , and the push '"' nd pl)_l l 

test . F i fty- two phys i cal edu cat ion .aj or student~ ~ere 

1Ail een Ca r penter , " J·lalys io oi' the _elat i on -
ship of Fact ors of Velo city , Stren,; th , ci Dead. >leic;.i1 t 
t o 11..thl et i c .Perr' ormm ce , " ·-te~ec;._ch .2ua rterly , ~di ~ I.-arch , 

l 9 L~4 ), 34- 9 . 

2 .lar j orie U . . f il s o~l , 11 1 Stuuy of ..:;.r •. and Si10ulder 
GirC:.l e St r en 6 t1 of Col l ege .Jo,en in Selected ~ests , " 
Resear c h Qua rt e rly , ··vr ( ~ay , 1955) , 159- 62 . 



:::;elected as sub jects in the belief tha t they could be 

uo ti vc. ted more r eadily to a.ppro~,:ir.la t e rr. :.:.x.ir:-tal strene;th 

output in compar ison ·,-ri th an unspecified uroup of stu-

J.cnts . ,/ i l ::.> on concluded that : ~trent;th can be meas-

urcd by performance t ests \'J i th a rel a tively hie 1 de-

~re e of val i d ity . 

Hu tinger1 conducte d a study t o dete~ ine the 

e Lfec t of s y stematic l orizontal ladde r a ctiviti " on 

u pper body s trength of s i :cty- t '.'/0 third rrr·•de boy " d 

c;.irls . .he dete r mi ned r1hether a specifie' ar.1ount of 

time spen t in p r a ct ice on the fl.o r i zonto.l laddc. ·1ould 

re~ml t in sic,ni f i c211t change •· in stren th . rhe s i x 

tc:.; ts of strength that ne e c::..d! ini~tered Qt the be ··in-

n ing a.YJ. d the end of the t .ree .wn th p e io \le e : puGh-
. . . . . . 

up :::; , pull- ups , grip right , 0 r i p l er t , pullin0 strength , 

J.J: d pu shing strene;th . r utinL,;e r computed _!- r ati o :..; t o 

d e tcrmine i f the re r1ere sic;nif icJ.J:l t d. if I erence s be-

tr;een t he obtained mec::..ns of t he tr10 G oups . '.rhe ex-

perimen t a l c r oup made stettistically si r•lii ican t r;c.:. ins 

in push- ups , pull- ups , and push~nu stren th . 

2 E...,penschade ~ cl l.Iel eney conducte a study 

l p ul .,, ·_r t . II ' , ~ .!.. ~ co t .J.. • a ', . n.U ln6 e r , ;IIeCv OI. >:lYS e .2.t..lC 
!·Io rizontal Ladder Exe rcises Upon Dod' ' trent;th of 
'.Lhi rd Grade Child:... en , 11 Re se.::.r ch qua.r t erl:t:-_, .\. I ( ·~ay , 
1955) , 15 9- 62 . 

21\.nna S . Espenschade and Hel en ~ . '.:e1 2·1e y , 
11 i.iotor 1?erform2.Yl c es of "~dol escent l3oys o....D.d '"' irls 
of '.L ode.y in Cor.1par ison ,ii th 'rho e of Trie ty-~•our 
Ye:.'..rs Ago , 11 1 esearch Juarterly , -·ccxii , l'-O . 2 (".lay , 
1 961 ) , 186- 9 . 
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i_n 1958 to comp a r e pe r f or111ance ::;c o r es of adolc :;ce· t 

;)o~r s and g irl s in a rm;71ber of :,wtor sk ills r.ri th t h e 

:;,; ores of studen t s of t he s ar.1e a 0 e , {.; r ade , an cl_ sc i10 ol 

.,.,1~ 0 had pe r f ormed t he same tests u ring t he 1 934- 1935 

.;chool year . I den tica l c:..d::1in istra ti ve proc e dures 

r;ere foll or1ed . Th e measures included 1 eic;ht , d 

·.;c; icht , 50 yar ds dash , stand.inc b:ro .J.d junp , juup and 

re.::tcl1 , s of tball throw f or distance , the Brace rres t , 

n11 d three dylam.o !netric strent;th 1, easure c ip , 

"i; ush" ancl " pull ". The in s trume ts u ce f o the l a ter 

~.1ec.: s ure s we re the s o.me one s utili :__; ed in lhe car l ier 

G~udy , ~ut were r c calibrate d t o cnsu c u ccu ~ y . 

r;:__;pen chc.:.cle an d 1•.'e leney c o~1 lu eci that : 

Bo y a a...""'l , ~ irl s 6 l '· to cL.ly o. r e 
.·.·· : ta11e.r. an 1 t-lc<J.yter,. th::-u .tho.s · o_f ·-:o. . 

S c.~i:le age , [;rU.de , UXl 1 ::.;chool 0.:.' 2 !} /e::'.rS 
ac; o . Gi rls ave_.__ .J. ~e on e i::1 ch t llll e and 
sL,~ p otL1 c'i s :n.eavic . Di1 iere:1 ce.J ro 
ooys a re o·ver tHo i :.1chc s cl len p ow1ds . 
.:..)etter 1 u tri tion and al::.ost ce · tai 
maturity r:JUs t <lccoun t .L or these dL.' r.'er-
enc es . 

3 oth boys and g irl s o ~ t oday 
a r e s igni~' i cc. tly poo rer t han t11o .:.e or 
earlier pe riods L 1 J;.;. s · Wlcl bro acl j u: 1p 
but better in the jw:-p and reach . !Joys 
of to de.y a re supe ior al s o in --c:h.r or1int, 
J~ Or dist w-1 ce a:.11d in t he .Jr a ce rr est . 

I n dynar.10~i1 cte r st r.' c. ~; t:1 .. e2.sures , 
both b oys <md 6 irl s of t o l~a ·.r a r e supe_ io 
i n the 11 pull 11 • }'_.__escnt day ooys clso ex
cel in --che cr i p . Jirls o ~ tl1e e a rlier 
perio d vte re s uperior in tl e 11 push 11 1.. 

- ... . . : 

,/essel and Uelson2 conduc tea a study t o ii1-

1 r ' · d Ol • 

2 j-anet .A • .'/es sel <:ll1.d. ~ ic har ' C . .i·ielson , 
11 Re l u ton0hip Be twe en Grip 0 tren '"·t h 211d • chi e v e:-: en t 
in l)hy s ica l Ed.u co.t ion --~,l OHG Colle;;e ./o:nen , '1 3.e ue:.l rch 
r~ ua-rterly , X..XXII , 1.: o . 2 ( Liay , 1 961) , 24 ,~-8 . 
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v e ~t igate the re l ationship be t \·teen otren c;th an d achi e ve -

r.1cn t in phys ica l educa t ion amon 5 200 coll c ~e viom en by 

c or1pG.rin .; d.ynamometric Grip stren6 th Hi t :n. t; rade s they 

re ceived in t h e instruction a l physical e duc a tion c ourses . 

~ } lC y also co r.~p ared the r esults o bt a ined on colle 0 e 

·.:o:-~1en vti t h those of c olle 0 e r:-~en as r eported in a c orn-

. t - b T . 1 l d ··· t l lJ<-'.D l on s u o.y y l~1 \: e an ~.i on oye . table of ran-

ll or11 nur11be r s .,,as u sed by Wessel and l el .., on t o secure 

the sa.rnpl e f ro" Li chigan State U:n i ver s i ty stwien t s . The 

:!.~ csul ts i nci. ica ted erip ot ren~th Cli~ : o . ~ c oll e • e r10-:. en rt · v 

:..> iJ1 i i' icantly rel ated t o a c h i ev e ment in phy i cal edu-

c::..;.ti on instru c tion ul c our'"'e s a :1 e sured. by the c; r · des 

these stu cients r ece i ved . rip s tren ,_; t!1 was 1. ow1 t o be 

ci. ire ctly rel a t ed t o , 2.nd pro b ,., bl y epen ci cn t up on , body 

·:;e i ght a.nd only indirectl y related t o he i g · t in c oll e 0 e 

v: omen . ~:he r elationshi p be tne cm [; r acic._, r eceived in 

p1w s ica l educat ion and gr ip stren g th o.r1 ono col l ece 

riomen s ubstantiated the re s ult s of t he col l e g e r:1en 1 s 

.. 2 study a s reported oy Tinkle and t.lont oye . 

Ecl<:ert and :Uayj conduc ted a stud' ' t o exar.1ine 

the re l a tion shi p be t \'/een strenc, th a;.'ld r10rk l oad during 

the peri' orr:w:c.1ce o ~' push- u ps on coll et,e \·to mel • Pifteen 

1 rbid . 

2r ' . l Ol C • 

3.Hel en il · Eckert anci Jlme :Uay , 11 e l a tionship 
Be h:e en Stre~1g th and ,fo r ' ':. J.1o ad in Pu .., :n- Up s , 11 J.v s earch 
Qua rt e rly , X~{.XVIII , ,Jo . 3 ( Octo ber , 1 967) , 380- ) . 
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'.':el l -con ditioned women 1 ·JrlO h ad been thorou_;hly tr2. i ne d 

in the corr ec t tcch."l ig_ue f or Hl od i i i ed p u sh- ups , \'/ere 

Lc:.:;te d f o r rnaxi:nal pushinb s trength in two p o s itions 

t!1rouc h the u se of a s p ecial 1o.rness and a cable t cn sio-

;~wte r , and f o r the n urJber of conplete u...,h- ups the y 

~ere able t o perf orm t the rat e of I orty- o e Ju s h - up s 

per iTl inute . The a:.1otmt o::: ·,·;e i Ght ..., u pported by the hands 

'."las d eterm i ned throu c;h a ~princ ba l "' ::J.ced .., o.le . '.L'he 

:Pe::1rs on- r roduct !.1 omon t teclmique v;a s u sed t o co.lcul a te 

the coeff icient of c o _ el ~ti on r or rcl ia~il ity bct~ecn 

the hit;he s t s treng th score an d t he a ve r aoe to t -,·.-o othe r 

[.;trenc; th sc ores . Bck e rt aad Day con luc.ic cl tha t : 

Por '.'!ell - cond i tionecl \·;o .1en 1 

there is a ..,t a tis ticG.lly s i ._;a i .·.' icant 
p o s itive rcl~t ionLhip be t~e en ~o k 
lo dcl in the pc i' or r.1a..:.c e o ·."io r~cn ' .., 
p u sh- ups W1. maxi1:1 a l s t _ cn~th in t l e 
push- up pos ition . 

llins on 1 conducted a study to c:·ar.: in e , t >.r ou;_;h 

e lectron yo ;;r aphy , t he muscul u.r ·oc ti v i ty require t o 

pe r :f:'orn f our types o.L' push- up e::erci..,es .:::m<i t o .e tcrn in.e 

the ex i s t ence of patter: s 0 .1' rnu cular con tr2.ction n.E on(.) 

aclul t ·,vornen . J:en women nere selecte at r andor.l l'ro n 

2.;:10nt; a group of volv..n t eers r1!1o ·,·;e re a ul e to exeou te 

n.o :n ore th2.n five knee p ush- ups . Te ;, o_ e ·ro·n e:1 .. ,ho 

i'iere a bl e t o pe rf orm ten or ~. ore i 'ull push- up::; i'le e 

1 Marilyn r;· . Hil1s on , 11 .\n Elect O:.lyo c; r a p lllC QtU ' y 
of t ne Pu sh- Up for ,iO!"l e· 11 lle searc!1 ·~ U <..:.r terly , . LC 1 o . 
2 ( May , 1969 ) , 305 - 8 . 



8 i~il~rly i dentif ied . Th e mu s cl es s tudi ed we re : the 

tri ceps bra c h ii , the delt oid , th~ pec tora l is n a jor , 

the trapez ius , t 11e s e r r2.. tu s an t e rio r , the rec t u s 

uod ornin i s , an d the ext ernal oblique . :the r ec orde d 

del ta r1e r e analy ze d by ave r ae;i ng , f or e a c l1 mu s cle , the 

L1Ca8uremen t s t oJcen f r o!-:1 a l l s u b j e cts . 'l'he fo ur puuh-

up exerc i s es -_·ve re t h en c ompar ed by u c l e t o 1:1Uscl e . 

Hinson conclude d t ha t : 

The _ull p u vh- up appear e d t o 
r equire l ittl e :.! ore r. u -c ul il a c t i vity 
t hem tha t requ.ired -, the bench puvh
up and t here V/<.lS no depcndc~1cy up on 
t he u se oi · equip.:nent . Un1e o the r 
·ustification i.J {Jrese Led f or the 
r e ta i niil t; o:;: t.ilC be:.:1ch p u:.:; l.J.- u p on 
~ icht qu es t ion its Uucfuln e s . 

~hcreas st cnc th ~u ~ a ract o 
\'lh ich d. iJ.fercn tL.;. ted one g oup .::ron 
t he o the r , analys i ::.; L1 J. ic r'.te d ._ ~~rea ter 
level of r::u ~ uL.~ ~:-.o ·<:men t i 'or the low 
stren ,~ th s u b j e ct s than :t'or the ' ti ._;h 
s t ren ,';th suoj ects e :~ecutL.G a c; iv -.n 
t as:c . 'rhis i mpl i es to t.i1e inve:;ti~ator 
2.. lack or' efficiency and/ o r co o cli11 ti on 
f or t h o se oi lo ~e r stre1; t levels . l 

Co tt en and Far witz 2 conduc ted a t uci.y t o 

dcter:.1 i ne the rel at ionsh i p 'oe t wee:::1 two :ne t h ods of 

d oing the f l exed- a r m .i1an0 d pull- up s . ~ ourteen 

m1de r g r a du a te nom e~'l 9hy s ica l educa tion. !713. j o r s v1h o 

vrere en rolle d i n a t Lu, blin6 c l asv pa r t i ci:pa ted in 

thi s s tudy . In pe r f or; ing the r l exe d- a r rn hanc, 

1 -b' d j_ l • 

2:u o ~r ic e J . Co t t en a...YJ.d :Jom ie ·:ar ·,-~ i tz , 
11 J.e l a t ionshi p :setr,-e en Two Fle-' e d.-~\.n ::-~an ~ s and J:'ul l -
Up s f o r Co l l ege ',{ omen , II R.ese a _ ch t) Ua r terly I ~ r c~~- , : 0 . 

2 ( May , 1 969 ) , 415- 1 6 . 
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the subje ct grippe d a high bar vri th an overh31ld grip 

e:md ra. isc d her bo dy to a :p o si tion '.'/here t he chin ·:;as 

above the ba r . A s top WQt ch was star ted as s oon a s 

the s ub ject assume d the f l exed hang i n g p o"'i tion . 

i'hc \'/Cl tch was s to pped when. t he subje ct ' s chin touch-

ed the bar , he r h ead til t ed ba ckwards t o keep he r 

chin a bove the ba r , or he r chin dropped belo\'1 the 

bar. In. pe rformi n g the modified f lexcd- a r hmlt.; t he 

subj c c t assumed the han o·ing p o .., i tion a in the f lexed

arm ho.ng . A stop rta tch , "' t a rted as s oon a.., c-Jle a->sur.Jed 

the fl exe d h 3.11g ing p o s ition , was ste ppe \'lhen the cm0 l e 

c..;,t tile e l bow became g re a ter them 90 de - rces . 

In performing th pul l - up e:::tch '"'U bject ·,·,as in

struc ted t o perform as many ~l-ups a pos:;, ible r rom 

a high ba r , u s ing an overhand. g rip . 'l.'he subje ct ~ \'Jho 

co uld n ot co:nplete one pull - up vrere awar ed a partial 

score in orde r to ha v e some identificat ion of t1e a rm 

strent.; th of eac h s tudent . Onc e a subject completed 

the i ' i r s t :pull- up , h e r s core \laS r e corded in ·:thole 

numbe rs on ly . 

In t e rcorrel a t i ons •:1ere c omputed , using the 

better score of t·,w tri al s f or e ac~ i terr to co 1 pare 

t he t rw methods of do ing the f l exed- a r m hang with 

pull - ups . The resulting correl a ti on co efr. icien ts 

\·1 e r e compared u s ing a ! - t es t f or the sibJ.1.if ic2..11ce 

of the differenc e be tween the t1o correl a t ion c o

eff icients for co r related samples . c otten and 
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... 0.rwi tz concluded tha t : 

~he correL.ttim o e hree1 tj1e 
cri terio11 _;_·or arra ::; trenc th , rmll - up s , 
and the r. e d i f ied i 'l exe d- a rr.t hang \"l<..':. u 
s i Q1ii' ican tly hic;her th~ tl10. t be t ;::e cn 
the cri tcrion a..'l.d the ilexe d- c.r r.1 hang . 
:ience the :.w d i f i eu :fl exed- . ~ m 1 Lln G 
appears t o be a oetter neusu r e of a rm 
strenc:;th than tl1e r'lexed- ;~~rn han ,.:; . 

Hr om the 0 Urvey of related lite ·atu_c it wau 

licte rmined tha t a paucity oi · ""C uuics co· cerl1illt~ the 

st renc;til of y oun'--; wotnen e:~i s tc cnu ti1~t t i~~.cre i s a 

n e ed to pur s ue the stu dy of :.: .. r , o..nG shoul dc rirulc 

utren g th runonc jw1ior hi~h c ilool ~irls ~uc to the 

L .'.Ck ol ' studies i:::lVOl Vil G uUbject -· 0 2.' tlli'"'' u ·c . 

Q...., .L·a · bc.cl 
. . .. . . 

c.s 1938 i'.rhen Carr)el1 ter D<.ul.c e:-ten .. , i v e i nvc u tiG tion"' 

of the s treng t h of c oll e[;c no. c·1. Carpentc _ r oLmd a 

p ositive corre l at ion betneen s houl de r g irdle st en0 t 

.:::md b ody r;e i ght and a .:.~im il Ll co.~.. rclc.tion be t\'ie en 

tota l s treneth of colle6 e ::ramen i n 1 9. J . Wil s on 

analyzed several selected pe r .L orm-- ce t ests in re-

l a t ion t o s trength and .:ttter:1pted t o e alua tc ancl. 

cl ass i f y the sel ec ted per.Lormance tests . ;/il s on co1-

eluded that s t reng th can be neasured y pcri or:. .,.1ce 

tests .,iith a r e l u.tively high de gr ee or ve~idity . 

Hut inge r , in 1 95 5 , conducted a study on ti:e effect 

of s y s ter.1atic h orizontal l a d er a ctivitie s on uppe r 
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bo dy str ength of third grade chi l dren . lie _ound that 

t his t ype of ac tivity increased ..:>trength . 

Espenscha de and Ecl eney conducted a s tudy in 

1 95 () to compare the motor pe r formance of adolescent 

boy:.:; c_m d girl s with simila r subjects that r1e re measured 

on the sar.1e test in 1934- 1935 . Difference.., favori ng 

bo th a ge periods were f ound . ·des ..,el ond lf el ~.;on con

ducted a study in 1961 to inveuti a te the r el a tion hip 

bct'.'ICen s treng th and achievemen t in phy ical cduc <..:.tion 

c~none; 200 coll ege women by comp rin · c;rip "'tren :th . 

The re sults indica te d grip am on colle e women wuv 

:..; i ,;nf ic<:L.YJ. t ly rel a ted to a chievenen t in physical cdu

cu tion instructional course as .ea ured by ~r· des . 

Bckert and Day , in 1967 , conducted"' tudy to 

ex3J:Jine the rel a tionship between utreng th and '.'fOrk 

l oa d (lurinc; ·the performance of pu sh- ups on 1 i f teen 

colleg e 0omen . Their findin6 s conclude that ror 

\'lell -condi tioned women , there i s a statis t ically vi g

nif ican t po si ti ve r elationship bet··:een •:1orl- load in 

the pe rfor!71ance of women ' s push- ups and ximal 

strength in the pu sh- up positio~ . 

Hin son , i n 1969 , conducted a study to examine , 

t hrough electromyo gr aphy , the , uscular act ivity re

qui r ed to perform f our types of push- up exercises and 

to de termine the existence of patterns of mu s cula r 

contractions Wllong them . It "la s concluded that t e 

f ul l pu s h-up appe c:.red t o require little r1ore !71uscul a r 
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e.cti vi ty t han that required by the bench push- up L.t.nd 

there was n o dependency needed f or the u s e of equip

ment. Tne jus tifica tion f o r r etaining the bench push

u p ·:t ;_ts thus q_u es tioned . Stren g th was 2. factor \'ihich 

differentiated one g roup from the o ther an an::1lysis 

i .nuicated G. greater level of 1 u::>cul o..r involver en t f or 

the low str ene;th subj ect"' th2..'1. r or the high str<..muth 

~ubjects execu ting a g iven t a sk . 

Cot ten and I:Iar\'li t z , in 1969 , conducted 

study to find the relation..,hip be tween t\'/o rlcxc d- ·n ·m 

h~1::1c::~ Dnd pull - ups . It V/:J._, f ound tha t the cor e l a tion 

bct\·;cen the criterion f or a r m strcneth , r1hi ch ':!o. .~ 

pcr~: ormance on pull - ups , and the modified flcxcd- <lr 

ll;:.~1G v.-a s s i t;n ific c:tntly high e r. than th:; t :Uct~,·,c cn the 

criterion and the f lexed- a r m han . The . odi i ied i'lex

cd- ar~n h m1g appear ed to be be tter me<.isu e or a rn 

:.>tren g th t han the f lexed- a r m hang . 

'rhc review of the r elated litercture invol ving 

c-..rr:1 2.nd shoulder girdle str cnt;th i ndicated th<lt no 

s tudy h;:,;.d been f oLmd tha t U e d jU..."lior nig h ...,chool 

c irls a s . s ubj e cts . A need f or s uch inve tiuat ion 

led to t he pursuance of this s tudy . 'l.' he p ro cetiur es 

in the conduc t of the study using jun ior high _,chool 

g irls as s ubjects i s del in.e ated in C1 ap ter III . 
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PROCi;DURE;) O:F' T1ili S 'i'UDY 

The purp o :.::: e oi' t he st ud~- r;a to C0!1p:.:.re <.1r:1 

c.m c.L :::;houlci.e r ~:;irdl e str en g t h o:L' t \"ielve , 1;!1i::.. teen , f our-

te en , fiiteea , and si:::teen yeur old ju..'l.io higi.1 ~c.ilOol 

c i rls . 'J:he pro c e dures that were enploycd in the c ond.uct 

ol the s tudy a re p~e sented in thi~ chapte r . 

Sou_cc:::.; or D0.ta 

Both h u;:lo..n. o..nd ci.ocur e~1.t . .ry :JOUl 'CC:.> ·:;ere uti-
. . 

l1zcd in the conduct o ~ the stu~y . ~he h~1 ,- ou .:..ce ~ 

co.n:::; i stc cl o f 222 junio.L !U.Gh school L;i 1 ~; c~1rolle ci i11 

the seventh , e i c hth , c.L-.<1 nineth gr ades . '.t: he subj2 t::::; 

used \'lere enroll ed in the required pfl.yGicc.l educ..: -c io:;J. 

cl&sses at Louis J o rdon Ch r i sLen Jw1.ior lli ._;!1 Sc.!1ool , 

Lc:.rc do , 'l'exas , J.uriac; t·_e s ch ool year 1 969- 1 97 0 . 'lhe 

o t £1er hLlJncm <.: ou r c es wh ich provi c~ed o.dvice an ·. G i~;..'· ce 

·:iei.'C s el e cted c:.atLo:ri t i c s i n ti1c l'ie l cl or' p!lyuicc:..l 

educa t i on . :Jook s , ponp:i1l c t s , periodicals , :.. e se ~rc ' 1 

stud i es , tl~,eses , d i s.-.:;e rtat ions , c-.;.1. ·· o t 1er wpuoli ...;!e d 

n~t e rial s ~ere util i ze d as do cuncnt~ry sou.L c es . 
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Prelimina ry Proc edur es 

Selected litera ture rela ted to pertinent as-

pects of the study were s urveyed , s tudied , and a ssimi-

l ated. Up on the ba s i s of this ma terial a t en t a tive 

outl i ne wa s developed and then presen ted a t a Gradua te 

Seminar of t he College of Health, Physical ~ducation 

and Recreation of the Texas Womcm ' s University in 

Denton, Texas . A revi sed c opy of the outline wac 

fil ed as a pro spe ctus of t he approve d study in the 

office of the Dean of Gradua t e School . 

Criteria f or Sel e c tio of Tests 

Prior t o the selec tion o the te s t , cri te i 

f or the sel e ction v:e r e establ i shed . u_vey o_ a u-

l 2 thori t a t i v e sources , \'/ill goo se , Bova r d , 2.11d Sea tt 

and Fren ch , 3 indica t ed tha t a t est should .. eet the 

f ollowing minimum criteria : val i dity , r eliabil ity , 

ob jectivity, and admini s tr2.tive feas ibility . 

1 carl E. Willgoose , Eval ua tion 
=-~~--~~~--~~--~~~ cation and Pnysical :2duca tion (1 er; Yor 

Bool<:: Company , Inc ., 1.961 ), p . 24 . 

2John F . Bovard , Fr ederick ./ . Co zens , &"ld B. 
Patricia H2.grnan , Tests w1.d J.leasure .. en ts in Physical 
:2duca tion ( Phila delphia : 1/ . B. 0aunder s Co:npany , 
19~-9 ), p . 327. 

\ i. Gladys Sco t t and Esther French , ··, easu. --:-:Je~l t 
and Evaluation in Physical :2duca tion (Duou_ue : ,;illia n 
c . DrowD Compeny , 1 95 9 ), p . l:J. 
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Sel ec t ion D.Yld De s cription of Tests 

Prior t o se l e ction of t ests to be u sed , t he 

i nves t i gator surveyed the rel a t ed l ite r a ture to de -

tcr;liLYJ. e t he tests mos t frequently u sed in t he measure-

+ n r:w:n., or 2.rm and shoul de r g i rdle strent;th . The criter-

i <e'. f or the s el e ction or t he t e sts of mo t i n vestica-

tions reviewed wer e base d on r eliabili ty , validi ty , 

o iJ j e ct i v i t y , and administr a tive f easioility . 

~xc essive exp en ses w re not i n cu red in the 

cont-: tructi on of the t es ting equipm en t . 'l1he con true-

tion and assembl y of the hor i zon t al l u.dde r a :now1 ted 

t o s ixty- f ive dol l a r s . :i:T o pe r onal co s t wa invol v e d 

in the con s truction of the e qu ipment u ·ed l or the 

rnodi.f' i ed pull- up . 'l 1he hand- dynamor:1e t e r and the modi -

f i ed pull- up instruments were nade availabl e to t he 

investigator oy t he coll ege of Heal t h , l'hy ical .t;ciu-

ca tion and ·Rec r eat ion of the Texas ·,wman ' s u·1 i versi t y . 

The f ol lowi n g s i x t ests , dee 1ed appropria t e 

f or t he a ge gr oup studi e d , ha ve been u s e d in previous 

studies of arm and shoul der girdle s trength . The 

n odifi ed pu sh- up , t he modi f i ed pull - up , the f lexed 

a r m hang , t he horizontal l adde r , and the pu sh and pull 

test ':lere tne tes t s sel ected for the l.TIVe st i c;e. t ion . 

De s crlpt lon of the Tests 

In pe r f or ming the n odi f ied push- up t he subject 
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kne els and places the hands~ on the flo or ciirectly 

below the shoul der s whil e the fee t are r a i sed . The 

test consists of bendint.; the a rms while lowerLYJ. '· the 

bouy until the ches t t ouches the f loor, then p u shi ng 

up l'ii th t1'1e a r ms U.Jl til they a re stra i ght . The moui -

fieu push- up h as a relia bility r eported as high as 

. 93 , ond a reporte d v alidity of • 7 2 wi th the H.oc ers 

Short Index . 1 

? or the ~o dified pull-up t es t the s u bjec t 

grasps the bar with the pa l ms d ovmv1ard en d the feet 

c.r e s l id w1de r the bar until the legs and t he trunk 

a r e completely extended v1i th the a rm s f o r r:1ing a nine-

ty c1.eGree angle a t the junctu re of the ches t . The 

11eight of the body rests on the h eels . Keep .U:. r· the 

trw1.:~ extende d the s ubj ect pulls the body upward 

t ouchinc; the bar vd t h t he che st a s :1 any ti::1e s as 

po ssible . Jhen the hips s agged o r r o se during the 

perforrnan c e , the movernen t Yras r ecorde d a s one - half a 

r epetition . The v a lid ity was reported a s . 80 '.'then 

correLl t e d \'ti th the Rogers Short Index . 2 
A relia -

bili ty f or boys of . 92 has been r eported . 3 

1 B2.rry 1 . Johnson and K . "'·Tel s on , P r acti cal 
Me 8.surements f or Bv a lua.tion i n .Phy siccl ~ci.uce.t ion 
( i .. inneapolis , Li innesota: 3ur6e ss Pu-olis.lin0 Cor.l
pany , 1969 ), p . 284 . 

2 
Scott 2nd Fr ench , I.Ieasuremenc end .2valuation 

in Phvsica l Education , p . 29 b . 

3 John s on and H e l s on , P r a c t ical i.!e<lvu rer: en ts 
f or ~t;valuation in Ph~r sical Educa tion , p . 243 . 
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l!'o r the fl exed- 2.rm h o.n c; the subject st c:u: u s 

on. a s tool p l a cing her hands s h oulde r wid. t h up a rt , 

p a l 11s out\'1ard , grasping a on e - inch sta11.:.i.u r d hori z on tal 

bo.r ·,·; i th e1 bows f l exed t o perrni t t he chin t o b e level 

rri th the bar . J.'he s u pport i s re~. oved a.Ylci the sub j e ct 

mc.,_int a ins the f lexed- arm hang pos i ti on s l ono c:. s 

p o ssible . The time is t hen recorded from the be~in-

nine of the hang until the p o s ition can n o l ance r be 

mainta ined . The f l exed- a r m h;::me has been r epo rted a s 

l 
h;~vinc; a rel i a bil i ty as h i gh a s . 90 . .i!'aee v alid ity 

~as a ccep ted ~ or thi s test . 

In pe r i orn i nc the ho ri ~ on tal l adde r teut the 

:::; u\Jjcct is instru c t ed t o t r a vel in a lo r ·p d coat i n uou s 

r'"l dveuen t a l tcrna tin[:S t h e h a.YJ.ds i' ro ;-n _ w1 ~~ to run t; . Ti1e · 
. ' . 

::Jtrencth n o. s recorde d a ccord i1lG t o t!1e n u :-:1oer o1 unt;s 

t rc;..ve1ed . ~:he subj e cts tra vel ed one \""2-.Y onl y . J: hcre 

\' l ZcS no t i me fact or i n volved in the i ndi v i <iual pe r i' or-

~:w.nce of the tes t . }~utin :_; er used the h o i z on t a.1 

l adde r i n a study and concluded tha t tl e horizonta~ 

1 8.-dde r is an effective appa r a tus in i nc r easinu u ppe r 

b o dy s tren g th . 2 No r eliabili ty or v ulicl i ty coefi icie~ts 

1 J o lm so11 and .i.J e l s oE , l' r ac t i c::U :.:eo.s .re:1en ts 
~:or Eva l U :.l tion L-1 Ph;y 0ica l ·'ciu ca ~io;_ , p . 2? 6 . 

2,1 1 " ' .J.. , II ., ~ , .L ~ r a U ~ . nU~lnger , ~IIeC ~ OI 
jlorizol1 tc-'--1 Ladc!. e r .t):e r c ise s Up on 

Systenat ic 
Stre· c_; th of 

'i'l1ird Gr acle Children , 11 ~ ese c:.rch 
2 (i.Iay , 195 5) , 1 5 9 . -----=------"'-

.iC:V I , l: o . 



~ere available for this test . 

·rhe push and pull t es t r equired t he subject t o 

pl a ce the nand- uynarnome t er be t ween the j aws of a push 

and pull a ttachmen t and then with the pa l ms oi the 

h .:mds f · ~c ing e a ch other i n f ront of t he c h e st g r asp 

t he handles and pu s h inward. Af t er a minu t e res t peri od., 

t he su1J jec t then pulls on t he handl es with the s ar:1e vi L,-

or. It is obs e rved that the position of t ile hands and 

a r ms for p u shing s trenc th is t he same as the pullin 

s tren;:;th . Ne ither the hands nor the push and pull ap -

pa r atus s11ould touch the chest . :OeJ. ore t he t e s t the 

s u o j ccts v1ere s iven in s tructions on h oH t o c· s u re t ha t 

t ney employ s pe cific input as well a s output s tren~th . 

The sc o res f or pushing and pullin g v1ere reco u ed vepa-

r a t c l y . There was a sinGl e sc ore f or the p ulling 

strenGt h obse rved and anothe r sc ore f or t he p u :!'lin 

s t ren ;_; th . Scoring wa ~'> ba s e d on t h e n u . be oi: p ounJ of 

pressure exerted . The r eliabili ty wa s . 91 f o r s uc cess ive 

tria ls by s i xty- two college vtome!1 a t the u~ iversi ty o f 

Iowa . The v alidity vms . 49 when c orrelated wi t:i1. the 

Rogers Short Index . 1 

Selec t ion of Sub j e cts 

Pe r mis sion was obta ined f rom t he Principal of. 

1 sco tt and French , Ile a s uremen t an ~valuation 
in Phy s ical :Sduc a ti on , p . 292 . 
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Louis J ordon Chris t en Junior Hi gh Sch ool loca ted in 

Laredo , ~exas , to conduct the study and t o u s e 2 65 

girls enrolled i n the re quired physical educ a tion 

classes taug ht by t he i n v estigator . The sub j e cts 

t hat part icipated in the study were seventh , eighth , 

and nine th g r ade g irl s . Al l s ubj e ct s we r e requ ired 

to participate in the t es ting \'ti th t he I ollowing 

exceptions : g irl s age sev enteen und ove r , 6 irls 

h ewi ng medica l e x cuses and g irl s rti th physical de 

f ormities limita ting the aoil i ty t o peri orm the 

selected tes t s . From t he enrol l ent of 265 g irl s , 

222 partic i p a ted in the study . The detail ed pro

c edures of the s tudy we r e expl aine d to the p ~ rtic

ipan ts 211d their coopera tion was olicit ed . The 

g irls YJe re assured tha t the s cores that nere made 

on t he tes ts \'loul d n ot be u sed in de ter . inin0 their 

s cholas tic phy s ica l education g r ade . 

Sel e ction and ~raining of Student tants 

Students vve re u sed a s assistants in the a d

ministrati on of the tests . Two student s a t each of 

the five stations assi s t ed in obta ining s co res and 

s t a rting tests. The ass i s t ant s a l s o a ided in the 

prev ention of L"lappr opria t e pe r f ormanc e on the part 

of the sub j e cts. The as s i s tant s sele cted ·1ere c om

p osed of s tudents that. did n ot f it the age category , 
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posse ssed medical excuses or had s ome typ e of physical 

defornity. It nas obse rved tha t t he students tha t 

served as a ssistants perf o rme d t heir require d duties 

wi th r esponsibili ty and pride . The assistan t s p a rtic

i pat ed in a training prog ram under s upervision and 

guidance fo r one month p rior to commencement of the 

tc stinc; p rogr am. T:he tra ining_ of the ass i ste.n t s was 

done afterschool hours. In the tra ining prog r a m the 

assistm1ts first lea rned to perform the indivi du a l 

te s ts, ancL l a ter they were t a ught how to de tect errors 

by u s i ng examples of wrong procedures . 

Administration of the Te ts 

Defore the t.e.s ting se ssion began , the ubj e ct "" 

we r e informed tha t t hey VJould be u se d in a comparativ e 

study of six te s ts of a rn a..'ld shoulde r girdl e strength . 

T:he subj e cts we re informed f urthe r, t hat they woul d be 

g r a ded on t heir coopera tion and not on t he s cores ma de 

on the s tudy. fhe five phys ical e duca tion classes 

were divided into five squads pe r class with e a ch s qua d 

consisting of an a verage of t en s ubjects . The subject s 

in each squ a d ,.Je re instructed to \'tork as coupl es in 

orde r to develop the corre ct. forrrL u sed in t he perror . 

anc e of t he t ests . The s tuden t assistants and t he 

inve stigator demonstra t e d the administrative tec:imi q ues 

tha t vtov~d be emp]_oyed throue;hou t t he t esting p e riod . 

Al l subj ec t s we re measured a t t he beginning of the 
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t estin z_: pe r iod f ort heir weicht and he i Ght wi th a 

Tole do bal ance type scale. 

Dur inG t he f irst week of t estin each group 

co~1cern e d the111sel v e s with practice on each of tl1e 

t ests t o be me a sured . The practice i nvol ve d parti -

cipa t ion in ea ch t est at ea ch s t a tion. A c ompl ete 

rota tion of the a ctual t ests was perf orl'iled once . The 

purpo se of this was to be sure that each su b j ect knew 

how to perform each test in order t o maintain kn owl edg e 

i.~l minirniz i n t; l ear n ing e r r ors . The as s i st<m ts J.;:ept 

reco r d of t he scores on ca r ds tha t ne r e c on s tructed 

e cpe cially for the s tudy . A copy of t h i f or rn r, ay be 

.f oun d i n the appendices . One rota tion was "' o e <i on 

thre e ci. iifere~1 t occasion s , each tr:o r1eelc s apart . 

'I'he equipmen t tha t \·...as u sed in the a d;n i n i ""-

tration of the t ests i ncluded the r ollowi ng items : 

a . A one- tenth se cond stop watch 

b . Ei ght t umbling mats 

c . A ho ri ~ on tal l a dder positioned s even 
f e e t f rom t ne groLmd 

d . A Nar a ga11sett ha..YJ. d- dynaJcor:le ter wi th t !le 
push and pull atta chment 

e . A modi f i ed pull- up i.nstru ent devi s ed 
by Dr . Berton Lyle , Jr . A 
pic t ur e o:t· this instru.rnen t , 'lith 
all dilll ensions , may be f ound in 
the appendices . 

Ea ch da y af ter classes assen bleci they p- rt i -
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cipated in a short c ali sthenic p e r i od prior to t he 

testin c; . '11h is was done as a p recaution a gainst in

jury and p o ssibly to ensure bet t er performance 

t hrough warm-up . At t h e beginn i n g of the te s ting 

perio d each of fi v e s quads per class were pl a ced a t 

a specif ic stat ion . The st a tion s were n u nbe red from 

one t hrout;h f ive. The a rran gement of tile t es t s 

follo we d in t h i s orcier: mod ified p u sh-up , r' lexed 

a r m ha.nc; , hori zontal ladder , ra odi f i ed pul l - up , and 

the push cm d pull t est . '.J:he s u bj e ct s were told that 

the t e st we re to be performed three separ a te t i mes 

f o r scorinc; purp o ses and tha t there v1o ul d be a t v1o 

i':e c.: k i n terval betvveen commencement of e ac!1 pe . .L' or1:1an ce 

on . ..:the r~hol e testinc; cycl e . Stude ts who pcr.f o r r!le d 

the test inac curatel y were stopped and r equired to 

a t te !i1pt t h e test on ce again after aciequ a t e re s t . ···a c h 

squad s t a rted at a d lfferent s t a tion and \'/ere ro t c.ted 

by comDcmd. 

Treatment of the Data 

'.J: h e analysis of v a riance wa s u sed to treat tne 

dat a . 'ihe .iJ JOVA is a tec:nn i que for t est in the null 

hyp o the s is that several san1pl e s were drarm a t r an d o. 

fr om the same popul a tion . Pears o~ - Pro duc t .tomen t Co

eff i c i ents of Cor r el a tion we r e o b taine d t o de ter .. ine 

rel i a bility c oefficients and simple intercorr el a t ions 
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betwe en variables stu di ed . The trea t ment of the data 

r1e.s co;:,pu t ed on the mean score of thr ee trials as 

s u gges ted by \/hitley and Smith .• 1 

Summa ry 

This c h ap ter outlined t11e p roc edures en t a iled 

in the comp cLrat ive s tudy of a rm and shoul d er g irdle 

!:ltrength upon the p e r :forma.;'lce of 222 stude!1 t s en -

rolled a t Loui s Jord on Chri st en Junior Hi gh ~ chool 

lo c~ted a t Lar edo, Te xas , durin~ the school rear of 

1969-1 970 . The s ubj ec t s that partic i pated in the 

stu dy did n ot have to meet any spec i al require rnen ts 

oi' physica l sk ill o r strenGth . The s i x t ests u se d 

in ·t-:he stuc.~y- of arm ;::mci shoul der girdle stre .. g th 

-,-, e re : t he mo dified push- up, the r.10 d ifi cd p ul l - up , 

the f lexed a r m h ai."1g , the h or i z on tal l adder wal~c , and 

the p u s h and pull test . In t he proc edures u sed in 

t he conduct of the stu dy the s ubj ec t s v:e re plac e in 

squads . Each squ ad vas i ntro 6uced t o eac h te st as 

\'iell as the rot a tion sys tem prior t o a ctua l t estin6 

s o as to f~Gili arize each subject with the proc e ures 

of the test admini s trat ion . Each squad wa s ro tate - on 

c omman d . Three t ri a l s were provided for eacn test 

Dith each trial approx i mat e l y t wo week s apart . 

1J. D. \'/hitl ey andL . E . Smith , 11 La r ge r 
c o rrel at ions Obta i neci by Us i n g ~we ra.ge I\a ther than 
11 J3e s t 11 Streng th ~cores , 11 Re se a rch ~uc.rterl y , X:: ·rv , 
No. 2 (may , 196j) , 248- 49 . 
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AH OVA was the pri n cipa l stati s ti c a l t e chniqu e 

empl oyed . P ro du c t ~ovemen t c oeff i c i en t s of c orrel a 

t i on v:cre de t e r mi ne d a l s o. All da t a was compiled in 

t abl e s to facllita te interpreta tion. 

~he analys i s and s ubs equent interp re t a tions 

of t h e f indi ngs a re p r esented in c hapte r I V. 
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CHJI.PTER IV 

PRESE!.Fi1/1..'i'IO.N 0~' TlW DATA 

In this chap t e r the anal ysis of the da t a will be p r e-

sen t ed . In additi on , an interpre t at ion oi t he du ta , vt i th 

appropriu te t a ble s a re included . :!:he f orr:l'.·,l as u se d i n a ll 

cor:: putution s a r e genera l and can be :i:'oun d. in at'l.Y book of 

s t a ti stics . 

'.i:he data was obta ined fr on 22 2 "'Ubj ec t enrolled i n 

f ive r equired phy s ica l educat ion cl asses at Lou i s J ordon 

Chri s1:en J-unior Hi gh School , Laredo , Texas . lt""'i v e difl 'e r ent 

age g r oups we r e co;npar e ci on s i x sel e cted strenGt :r.~- t est · in-

vol v ing 2.::::'111 and shoulcier g irdle . 

Descriptive data oi di f fer ent a g e groups w~s de-

termined . Tabl e l presents the mean and v a rian ce o..L· the 

s ubj ec t s on the Bent Arm Hang Test. 

TAiJLE l 

D:ESC RIP'l: IVE DATA o~~ TH~ BEJ.~T .,?.J.i }iAi~G TBST PO S:tili 
J:'IV3 AG.G GROUPS 0 111 JITJIOR =:rGrt ::SCHOOL Glrt.L ::> -x-

STATIS 'i'IC AG~ G :WUP 

12 13 14 15 1 6 

X 2 . 7295 6 .1920 5 . 4571 5 . 2216 5 . 2731 

v 11 . 8308 34 . 7002 31 . 9698 43 .7131 19 .7652 

*Values are recorded in se conds . 
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'.L'i1e me311 ti r;1 e tha t the t welve y e a r ol d student s 

we r e ublc to hold this re quired position was 2 . 7295 s ec ond c , 

and t h e v;:c.r i aJ.l.ce vtas 11.8308 seconds ; the me an ti1:1 e tha t 

the thir~een year ol d students were a ble to hol d t h io r e 

qui re d :;:;o:> i t ion vtas 6 . 9120 second s , and t he v a rianc e wa s 

34 . 7002 se cond s ; the mean time tha t the f ourt een ye a r old 

student s ~e re a ble to hol d this r equired p o 2it i on ~ar 5 . • 571 

se con ds , c-:m d the variance vtas 31. 9698 se cor .. ds ; the me an time 

that t h e f ifteen ye a r ol d st udents we r e a ble to hol d thi ~ 

r equi r ed p os ition was 5 . 2216 sec onds , and the vari ~m c e r~aco 

-~- 3. 71 31 se conds ; and the mean time tha t t h e six t een ye a r old 

student s ~ere a ble to hol d thi s r equired p osition wa 5 . 27 31 

seconds, and the v a r i ance rta s 19 . 7 652 secon d s . 

Sc ores of the five diff e r ent a~e roups up on t} e 

Ben t Jl..rr,1 1-Ie...'l.g Te s t were c omp a re d through the a p plicat ion O.L 

a one- rm.y 211alysis of v a ri a.,.'l. ce for une qua l t., roups . Based 

upon t he dat a collected , a t the ass i c-ned s i gn i f ican ce l e v el 

of . 05, t he re was n o s i gnific a.,.'l.t differen ce bet·ve en t n elve , 

thirteen , fourte en , f i f t een , and s i xteen ye a r ol d t ude" t s 

nith respe ct to scores up on t he Ben t Ar m Hang Test . T e 

thirt een year ol d s t udents performed better ( i . e. long er ) 

than d i d a ll other age groups , while the t vte l ve ye 2.r ol d 

students d i d p oorest . Table 2, p age 35 p resen ts a swnm ~ ry 

of t h e one- way ane.lys i s of v a rian c e with respe ct to t l e 

..Bent J~.rm Hang Test . 



T.t\ .. BLE 2 

SUJ,JI,L .. RY 1' .. ~31 :6 l"OH ANALYSIS OF Vi~HLU f CE 0~., 

BK•iT -'~ill . ! 1-Llf G .SCOR£S 

So ul'ce ss 

Be t 1·;e en "·~ge Group s 
.ii thin JL{;e Group s 

l:Jl. 9668 
r/087 • 235 4 

Total 

v .05 

7 27 9 .2 022 

= 2 . 39 

df 

4 
217 

221 

ms 

47 . 9:Jl7 
32 . 6600 

F 

The Hor izontal La dder Te s t r e qu ired the stu dent 

to tr;::..vel h and over h and a s many run b s as they caul d . ~he 

mean nuube r of rung s tra v ele d f or t he t welve year old .-.tu-

) 5 

dent s r12. s '/ . 35UO rn.."'lgs , end the v a riance was 31 . 0611 rung "' ; 

the me an nuraber of rw1gs tra v eled f o r the t h i r t een y ear ol d 

students •:tas 9 .7 493 rungs , and the v ;:;., riance r~a 26 . 0503 

rw1g s ; the mean nuober of rn.."'l g s tra v ele d f or the fourteen 

ye c;.r ol d students was 8 . 9:5 77 rtmg s , and. the v a ri ;::..n c e ·:as 

31 . 53 06 r n.."'lgs ; the rneen number of rQ1gs tra v el ed f o r the 

fifte en ye a r old student s \'ia s 8 . 0363 rung s , and the v c:.r i "' c e 

was 35 . 7 695 r un g s ; and the mean number of r un0 s tra v el ed ::L or 

the s i :: teen ye a r old students v.;as 9 ~ 6059 rm1g s , and the var-

i an c e r.Ja s 21 . 8 7 44 rw.'lgs . In t he Horiz on tal J..J adder Tes t t he 

thirt een year ol d students p erformed best and t he twelve 

year old s tudents performed p oore st . Thi s is s i o ilar to 

tha t found in the Bent Ar m Hang 1'est . Table 3 , pag e 36 

presents the descriptive data for t he f ori z on tal Ladde r 

Test. 



TABL:G 3 

D~~::lCIG J.J ·.L' iV.2 D.:.l..'.i:A 0 1-' 1'E:2 HO lGZO~·.f'J: .ii.L L~1.D:UBH. i'~S1' .i?OR 1.'lill 
i<'IVl:.: "i..G~ G1lOUPS 0? J'tL-:I OH EIGH .SC !-;,OOL G- I tLs·x· 

- - -------------------------------
S '.l·J.;_ '~I ..:l'J'l C AG~ GltOUP 

12 1 3 14 15 1 6 

)6 

- ------ -------- -------- ·---
7 . j500 9 .7 493 8 . 937 7 8 . 0j6j 9 . 6 0~9 

35 . 7 6~) 21 . 87 41 

Base d up on t he da ta coll e c t ecl the re vvas no Si[91il' i ccl.Yl t 

d i fferenc e be tween t he t·11el v e , t h irteen , f our teen , f i i 't ccn , illlcl 

s i x t een ye a r ol d students with r esp e ct t o s core 0 up on the Hori-

zonta l Laduer Test . 'J:able 4 pre sents t he su;.;:1ar' tc::.ble 0 .1 the 

one- 1'/e:..y analysis of va rianc e f or t he Horizon tal JJudcicr ·'cat . 

TABLE 4 

SUi·.· ii.~~ i1Y T"\.BLE FOR AlL.JJ YJ L::l Oi" 1 . L " C:t: 0 1!~ 
l iORI60UTAL L,~.D:J:r!;R .:>CO ' ·'.::; 

Source 

3e tween A; e Groups 
;i i thin 1\.[.;e G :co ups 

To l,cl 

P( 4, 400) P . 05 = 2 .39 

ss 

ltr9 . 1 9 0 9 
65 08 . 00 64 

665 7.1973 

cif 

4 
217 
221 

ms 

3 7 . ~97 7 
29 . 9908 

l . 2430 

Descriptiv e data of the d i fferen t a e c roups on the 

~. : e d if i ed J:iush- Up Test was dete r mined. rrable 5 , pa e 37 p re -

sents t i"lis da ta. 
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TABLE 5 

DZSC=Ul3 r.l:IVE DJ1.TA OF THE l:IO:OI J! I ED PUSH- UP TEST :E'OR 
TJ:-~ ~ l~IVB .t1.G.D Grt.OUP~ OJ? JUNIOR EIGII SCHOOL GI HLs-x-

AG~ GROUP 

12 13 1 4 1 5 16 

10 . 5242 11 . 4923 1 0 . 88 66 11 . 8065 11 . 1 359 

21). . 1600 1 9 . 5071 1 2 . 3675 1 5 . 91 98 10 . 7 082 

*Values rec orded in numbe r of pus h-ups ~ mo dij_'ie d; . 

'l'he I-.1od.ified Pu s h- Up Te s t revealed t he f ollowing 

37 

data : the mecm nwn.ber of t imes the skill could be completed 

f or t he tvvelve year old student s wa s 1 0 . 5242 mo d i f i d p u sh- ups , 

and t he v a riance was 24 .1600 modifie d p u sh-ups ; the mean nur -

ber of times t he skill coul d be completed f or the t h irteen 
-

yea r ol·d s tuden t s ··.'laS 11 . 4-923 - modified p u sh- u p s , Md the. v u.r -

i an c e v1as 1 9 . 5071 mo di f ied pus h- ups ; t h e mean n umber of ti e"· 

the sk i l l could be complet~d for the f ourteen year ol d s tu-

den t s v1as 1 0 •. 3866 modif i ed pv_sh- ups , and the va rianc e n a 

1 2 . 3 675 mo difie d push- ups ; t h e r.1ean number of tir.1es t e kill 

c ould be cor.1pleted for the f i fteen yea r ol d students va s 

11 . 8065 modif i e d p u s h- ups , and the va riance was 15 . 9198 modi-

fi e d push-ups ; and the mean numbe r of times the skill coul d 

b e c ompl e t ed f or t he sixteen ye a r ol d s tudents was 11 . 1 359 

modified push- ups , a.Yld the v arian ce wa s 10 . 7 082 r.wdi f ied push- · 

ups . PerforD~~ c e s c or es in t he modifi ed p u sh-up favored the 

fifteen year old students . The t welve year old students 

maintained t h e lowes t r ax1k scores . The t h irteen y ear ol d 

stud en t s perf ormed almo s t as wel l as did the f i f teen yea r old 



students indicating h i ch rel a tive abili ty in t hi test as 

with all te s ts previously reported . 

'l'.here -~vas no si t_~1if icen t d i ff.erence be t neen the 

t\-Jel v c , thirteen , f ourte en , fifteen , and sixteen year ol d 

studc::J.ts with r espect t o sc ores up on t he Lo d i fied ush- Up 

Te st. j_'able 6 presents a s ummary of the one- way analysi s 

o f v c;_ri c::nc e rdth re spe ct t o the J:; o difiecl Push- Up 1'es t . 

TABLE 6 

SU;.;i,URY T_~:DLS li10R 1 ·IALYSI.S 0 li1 v_· L U C 1~ 0 -'-•' 
i.:0:0I:i?I:i.:;:U :PUSE- UP SCO: ~.;::; 

s ourc e ss elf 1.1S ~-, 

Detncen Aze Groups 
·.li t hin. AGe Groups 

39 . 7577 
3533 . 4591 

4 
217 

9 . 9394 0 .1 61 04 
1 6 . 2832 

'l' o tal 357 3 . 2168 221 

Descri p tive dat a of the different age Groups 1a 

38 

O.e t err:J. ined . Tabl e 7 presen t s the mea..YJ. a.i.1.d the v a ri2.Ilce o:.._ 

the s ub j e cts on the Ll odified Pull- Up Test . 

TABLE 7 

DESC.i.UPTIVE D~~TA OF TH~ -.lO:JI?I.i'.::D l)ULL- UP :i:2S7 .r O: 
Tll:S ? IV:S AG3 GROUPS OF JU1Z IO I-::IG!~ SC~"OOL J.r S* 

S Til.TISTIC .-1.G2 GI'OuP 

12 1 3 1 L~ 1 5 16 

10 . 317 6 13 . 0206 ll . 7076 1 2 . +483 12 . '{122 

v 35 .1150 31 . 7981 l 'r • ii-765 1 4 . 2726 12 . ~306 

-x- v a lues r ecorded i l1 nu..11ber of ::wci i i' i ecl pull- ups . 

The h o d i fied. Pull- Up Tests sho;·te d t'_e r ol lo'lin::_; 
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data : the r.1ee:~n n umbe r of time s the slcill could b e com-

pl eted for the t~elve year old s t udents was 1 0 . 3176 odi-

fie d pull -ups , and the v a riance \'la s 35 .11.50 modif i ed pull-

up i:: ; "che nean nu_mber of tir.1es the skill coul d be completed 

f or t he thirteen yea r ol d s tudents Des 13. 0206 mod i f i ed 

pull-n}"JS , and the variance wa s 31 . 7 98l mod i f i ed pull- u p" ; 

the !:teCJ.n n u.nbe r of times the skill could b e completed for 

the fourteen ye a r old students was 11.7 076 modi f i ed pull -

ups , c..nd the v a riance wa s 14.47 65 modified pull- ups ; the 

mean nlli.lbe r of times the sk ill coul d b e conpleted f or the 

fift een year old stu den t s wa s 1 2 . 4483 modified p ull-ups , 

and t he v a rian c e v1as 1 4 . 27 2 6 mod i f ied pull-upu ; o.nd the 

me:::.n nunbe r of times the skill could be completed I. or the 

sixteen yea r ol d E? tuden ts vms 12.7122 17l odif i ed pull- up::; , 
. .. · . .. . . . . 

anQ. the v a ri a.YJ. c e n a s 1 2 . 980 6 modif ied pull- up • The 

thirteen y e a r ol d s tudent s p erforned t h e g r e a test nw.ber 

of mo dif i e d p ull- ups &YJ. o_ the sixteen ye a r old tudents 

were next bes t. The twelve yea r ol d students scored the 

poorest in this test. 

There wa s n o sign i f icant differenc e be t -,een t he 

tv.,relve , thirte en , fourteen , fif t een, and sixteen year 

ol d stu dents with re spect to score s upon the ~edified 

Pull- Up Test . The r esul t s of t he i.: od if ied l'ull - Up 

Test a re introduc eci in Tabl e 8 . '.i:eble 8 , p2.ge .0 pre c:·ent 

a s u:a;;12.ry of the one-r1ay a.YJ. al;>rs i s of v a r iance \Ji t h r e pec t 

to t ll e j,.}o dif i e d Pull -Up Test . 



TABL E 8 

0Dl':1IJAH.Y ~.ABLE FOR AHAL YS IS OF ViLRIAHCE O.b' 
MODIF I ED PULL-U:P SCO RES 

Source ss df ms F 

Be t~e cn ~ge Groups 
·.'li t hin 11.ge Group s 

1 41 . 2821 
4-6 2U . l ~93 

4 
217 

35 . 32 05 
21 . 291 2 

1 . 6589 

Total 4-ffi . 4814 221 

F ( 4 , 40U ) P .05 = 2 .39 

Descrip·t ive da t a of the diffe r ent ace groups for 

the Pull Test nas deteroined . Ta ble 'j pre en t s t he mean 

and the v ariance of the students on t he Hand- Dynal.'lome tcr 

Pv~l Tes t . 

TABL..u 9 

.DES CRIPTIVE DA1.rA OF THE HA.ND- YH \110I.1:STER PULL T~ T F O:ii. 
1l 'H:2 P IV:B .,~GE GROUPS 0 1' JU~·TI O _ L IG I .:::lC !~OOL GIH.L '* 

STATISTI C AG£ GHOU 

1 2 13 1 4 l ) 16 

28.95 38 30 . 5896 33 . 6722 35 . 6730 36 . 9995 

v 50 . 3026 56 . 6584 56 . 31 45 75 . 0258 57 . 4338 
*Values recorded in pounds . 
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The Pull Test r eveal ed the f ollov1ing da ta : t he ean 

number of pounds pull ed for t he t Hel ve yea r old t uden ts .. ,as 

28.:J538 pounds , and the vari 211 ce wa s 50 . 3U2 6 pounds ; the 

mean nv~ber of pounds pulled f or the thirteen year ol d stu

dents rras 3U . 5896 poLmds , and the va riance ~a s 56 . 6584 

p ou .... "lcls; the mean number of pou.."'ld s pull ed f a :- the f ourteen 

was 3 3. 6'( 22 pounds , and the va riance was 56 . 3145 pouil.ds ; the 
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me m1. nnnbs r o l p otmd_s pulle d f or the f i f t een year old c- tu-

clent s was 35 . 6'( 3 0 p ouacls , a11d the v ar i ance vms '(5 . 0258 

p otEl.ci s ; 2.11c: the me aYl nwnbe r of p ounds pv~ l e cl f o r t he s i x -

t een yc-c~r old s t uclen t s wa s 36. 9995 p ow.1ds , and t he v a riance 

wa s '.5 7. 43 3U p ow.1.cls . 

'ihe r e we r e si&'1 i i.'icant d i ffe r ences be t \'Jeen the 

group !'..> .. -ith respe ct to t he Pull Te s t . Ta ble 1 0 presents a 

sum;nary table of the one- way anal ysis of ·v a rian c e wi t h r c -

spect to the Pull Te st . 

TABLE 10 

SUWii"J..nY TA3LE FOR .ANii..L YSIS O..t! Vi~ L;u C • 0 1-' 
llil2iJD- DYiU\JlOTil3TBR ~CO I-illS 1.!'0_ 

1'1-I:t: PULL TEST 

Sour ce ss df 

Det~e en AGe Gr oups 
Vi thin Age Gro ups 

1 488 . 0 90'/ 
l 32U~J . 5 3 Ul 

4 
217 

To t al 

* P ( 'l , ~- 00 ) 
-.'f*F ( 4 , 400 ) 

1 4 697 . 62 08 221 

p • 0 5 = 2 . 39 
1) • 01 = 3 . 3 6 

ms 

37 2 . C226 
60 . 8734 

Du.n c <:m ' s I:iul t i pl e Rat1.ge Te st ':ras applied to the dat::::. 

to c ompar e t he rnea..Yl sc or es of t h e Pul l Tes t f o r t he .L i v e 

ci i fi ~ rent a ge g roups . Si&1.if ic e:m t dif ference s were found 

be t ween t he t welve and t h irte en year ol d s t udent s r•he:r c o. , -

par ed to t he f i f t e en and s i x t een y ear old s t uden ts wi th r e-

spe ct to the Pul l Test . Ho d. i ff eren c e s r,;e r e found - et·,·ie en 

t he :C ourteen year ol ci s tudent s ru"1. 0. t i.1e y olli1. 6 er and olde r 

s t u den t s . Ta bl e 11, page 42 p r esen t s the d. i fferen ce s of 

rn ea11 s by t h e Dtmcan ' s I-:lul tipl e Rall. i_;e Test . 



AGE G~WUPS 

TABLE l l 
DU::rcju:r I s LIU}~ 'l'II)LB fui.J:IGB TEST l>'OR 

1-LL!.fD- DLiAL10 iit:;'I' ~R PULL T~ST 

12 1 3 1 4 15 

42 

1 6 

5( VALUES 28 . 9538 30 . 5896 33 . 6722 35 . 6730 36 . 9995 

28 . 9538 
30 . 58 SG 
33 . 67 22 
35 . 6 '(3 0 

SHO HT J.o.; ;JiJ' SlGl-il ) IC..::J.JJl 
p . 01 1(2 = 4 . 7931 

R3 = 5 . 0038 
R4 = 5 .1 355 
115 - 5 . 2408 

l c 6358 4 . 7184 
3 . 082 6 

fuu·.JG:t;s 

6 .7192* 8 . 045 7-A-
5 . 0834* 6 . 4099-K-
2 . 0008 3 . )273 

1 . 3265 

The order of perfor raance on the Pull Te '"' t ,__,. s con -

si s t ent n ith age , with the ol des t students performin better 

t hali the younger age groups . The t wo oldest ace ·group ..... •:tcre· 

s i g11 i f ic c:..n t l y be tte r thc:m. the t v1el v e and thirteen e a r old 

students . l<' or i s ouetric s tren g th r.1e a sures wei -h t woul d see 

t o be i mp ortcm t an d the older stucient s appear ed to b e t cl l e r 

c:;nd heavier than the younge r s ubj e ct s . 

Descrip tive da t a of the d i fferen t age g roups in the 

Push Test r1a s determine d . Tabl e 12 presen t s t~ e . e c::.n .,- 1 -:L the 

v a riance of t h e s tuden ts on t he ri8:!1d- :Uyn3.i, o . ete r .Push r.1 e s t . 

TABLE 12 
DESC1UPTIV.r.; D .. \.TJ\.. OJ:' T1ill H...::U-rD- DY.l.Ui..l.iO;n _.;TER PUS" TEST 

?OR ~~ill :G' I V:0 AGb GROUPS OP JUJ.:" I0 3. HIGH ::::;c--iOOL Girt.LS* 

S TAl' I S~IC 

12 13 1 4 15 16 
31 . 3841 34 . 3272 35 .127 35 . 6063 

v 7 2 . 21 55 72 . :1- 6)6 L~ ) . (3 2UO 6l . :J8 6 2 ~J( . l~8 2 -----'---
*Values rec orded in p ounds . 
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Th e I'ush 'J:es t r e v eal ed t h e f oll orting d· t a : the 

r.1e2n n rnnbc r of p ounds p u s h ed f or t he t ·:1el ve y ec;.r ol d 

stuclent 1; \ f :J. S 29 .7780 p ounds , <:m d t he v a riance VIas 7 2 . 2155 

pound:::;; the mean numbe r of p ounds pushed f or the t h irteen 

yea r ol <l s t uden t s vva s 31 . 3841 p ounds , and the v a rianc e \'las 

72. 463 6 p ounds ; the mea..n number of p oLmds p u she d o r t he 

f ourtc e11 year old stu dents was 34 . 327 2 p ounds , and the 

v ari2-YJ. ce nas 43 . 8 20 0 p ounds ; the mean number of p ounu s 

pushed fo r the fi f te en yea r ol d s tudents wa s 35 . 1 27 r p ound '' , 

o.nd t he v c:u:ian c e was 61 . 98 62 p ow1ds ; and the meDn number 

of pounds push e d. for t he six t een year ol d stu en t s \'ta 

35 . 6063 p ovnds , and the v a ri a..YJ. c e \Va s 97 . 1982 p ounds . 

A one - nay analys i s of va r i an c e f or une qv.al g roup · 

was ~sed t o compare the scores of t h e f ive difieren t a e 

.. . g r oup s up cn; ·the.· :P~{s};: .. T.e ~ t . A -~ ·i gnifi cant d. .i .fi.-~rence bet;·,e~n · 

the groups \'J:J.s fovn d . Ta ble 1 3 p r e sents a su mr.1ar ' t a bl e o i' 

t he one- ·,·my anal ys i s of v a rian c e wi th respe c t to the u h 

Tes t . 

TABLE 13 

SUMMARY TABLE .D'OR A.NALYS I S OF VARL -. CE 0~' TIE 
1-I.iJ.TD- DY.N AI,IOME~ER SCOrtES FOil THE PUSH TEST 

Source ss d f ms F 

Betwe en Ag e Group s 
0ith in Age ~roups 

681.4405 
14011.5313 

4 
217 

215 . 3101 
64 . 5 692 

3 . 33 5* 

Tot21 14872.7718 221 

F ( 4 ,400 ) P .05 = 2.39 

DLmcan ' s Multiple Range Test \va s a pplied to the data 
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to c or;cp :;.re the rne an scores of the l)ush Te ...,t of the five 

diffcrcn t c.:..ge groups . This vvas done since the null 

hypo t hesis was rejected and it \'laS necessa ry to fin cl 

out -_·;he re the difference e xisted . A. s i gnifican t dif f e r -

enc e \"!:J. s f ou...v:td between the t r1el v e ye a r ol d s tudent · 

~hen compa red to the f i fteen an d s i x teen ye a r old tu-

dent s wi th respe ct to the Pu s h Te s t . Ta bl e 14 p r esent._, 

the Dw1 can 1 s I!lultiple REmge Te s t . 

AGE GIWUl)S 

Ti~BLE 1 4 

DUNC _;Uif ' S I•.:ULTIPLE 1 J: GE TES ~ i01 
llAND-DYNJJ..i:l OILGT~R PUSH T~ST 

12 1 3 14 l? 1 

44 

v V,lLU~::S 29 . 7780 51 . 38 41 34 . 327 4 35 . 1 2'14 35 . 606) A 

.··· ... 29:'/'l.B U· · ··.· .. ··. .. .. . · .. 1.: .. 60bl 
31. 38 41 
34 . 3274 
35 . 1 27 4 

SEOlt i' .L;S J: SIG~TI1?I C~~.N'f R:JlG~S 

p . 01 rt2 = 4 . ~5b5 

R3 = 5 . 1744 

1{4 = 5 . 3106 
R5 = 5. 4195 

· . . 4. 5.49.4 .. . 5 ..• 3.4-<:14* . . . 5 • 2 j * 
2 . 9433 3 . 7 43 3 4 . 2222 

0 . 8 COO 1 . 2789 
o. 789 

-- The l'us h Test results f ollowed an i dentical sequ ence 

to the Pull Test . The or der of performan c e on t he u sh ~est 

was consis tent wi th a g e , with the oldes t students p e r -

f orming better than the younger age groups . The two oldest 

age g roups riere significantly better t han the t ·te l ve ye a r 

old s tudent s . lif o difference was f oW1d between the t h irteen , 

f ourteen , f i fte en , and s i xteen year old student ~ . 

' 
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Be ca use the rel a ted lite r a ture did n ot establi sh 

the r eliability of any of the te s ts used for junior high 

school girl s it was conside r ed impe r a tive t o determine 

r el i abi lity coeffic i en t s of correl a tion f or the s i x differ-

ent arm and sho tJ~d e r girdle strength t ests . The :Pe a rson-

Pro du c t Momen t Technique of Correl a tion vra s u sed t o de ter-

mine the coefficients of relia bility . A two- week inte rval 

perio d be tween each te s ting period was provide d . Th i s 

lon ger than typical time element may acc oun t f or the f ct 

that the r elia bility score s a r e rel a tively l ow. Individual 

sel f- a ssurance was exampllfied in t he se cond and third trail 

perfo rman ce of all t es t s , as in a lmo s t eve ry in "' t ance t e 

reliability increase d \'lith the nwnber of trials and the 

addi~ional knowl edge of wha t to expe ct. The eval u tion OJ.. 

the coefficien t s of correl a tion f or relia bi lity a r e b' sed 

on t he se proposed by Bo.rrow and !'.i cGee . 1 

The Bent Arm Hang Test l 0 .8786) and t he Hori zo_ t al 

Ladder Test (0 .8641) ha d t he hi ghes t te s t - retest r elia -

bili ty s cores within the six t e st s employed i n. t he r. e · s ure-

men t of arr:1 8.11.d shoul de r girdle s trength . mhe ,·odi f i ed 

Pu sh- Up Test (0 .7 235) was considered to ha ve po or relia 

bil ity. The i'ilodified Pull-Up Test ( 0 . 6334) and tne Hand

D;)mamometer Pull Test (0 . 6837) had questiona ble r elia bi lity 

scores.. The Hand- Dynamometer Push Test h d the lo '-les t 

1 Harold M. :BarrO \'J and P_ Pr a cti cal 

Lea and J!' e ·bi [;e r, 
\ nil aaei p ~ i a : 



r ecorded r elia bility score (0 . 5583) . Thi s coefi ici ent of 

correl ~t i on f or rel iability ~as not conside r e d a ccep t a bl e . 

~rhe t \'io dy"1amonc tri c te s ts rie r e t he only t est s tha t ob

t a i ne d ~ i011 ific c.:nt d i fferences be t ·,·teen cm..y of t h e aGe 

group s . 1f.lhe validity o:L the Hand- Dynar.wmete r l'u " h Tes t 

coul d be c1ues tioned on the ba s i s of t he lo·a r e l i a b i l ity 

receiv ed . 

In the f ollowing pa ge , t~bl es of r elia bil ity s core s 

wil l be p r e s en ted of t he s i x sel e cted arm an d shoul de r g ir-

cile stren g th te s ts . 
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RELlA.BILl 'l'Y t;OBPFICI EHTS OF CORRJ:.:LATIO ·~ }?OR THE T:i ll-illE T1lLLL,S 
0 1:' '.ClLS SiiliECTED S'l'Hn1ifG-TH TBS'.l\..1 

Tria l one 
lri ::~ tno 

Tria l one 
Tria l t r:o 

Trial · one 
Tri a l t·.vo 

Trial one 
Tria l two 

Tria l one 
Tr ial t wo 

Tr ial one 
Trial tv/0 

B "-JT .ARE H.AlT G 

Tri a l one Tria l t wo 

0 . 878 6 

HO F.IZOFT.r~.L LADDr;£1. 

Trial one Tri c.l t \'/O 

0 .8070 

MODI1'1 I ED PU~E-UP 

Tria l one Trial two 

0 . 5523 

MODIP I BD PULL- UP 

Trial one Trial t ·vo 

0 . 6234 

Trial one Tria l t ·w 

0 . 65 65 

PUSH lL\.ND- DYT ''J.:IOI: ETER 

Tri a l one Tria l tr10 

0 . 5583 

'.Lrial three 

0 .8239 
0 .8483 

Tr i al t h ree 

0 . 8079 
0 . 8G l 

1'rial th ee 

o. 8 .0 
0 . 7235 

Tr i al three 

0 • 50 r 

0 . 6334 

Trial t ree 

0 . 67 41 
0 . 6837 

Trial three 

0 . 489 
0 . 6837 



An intercorrel 2 tion t a bl e of t h e six differen t 

test s \"I:J.S cletcr:~1 in ed . Ta bl e 1 5 p r esen t s a sUITlmdry of t he 

i ntercorrel a t i on s of a rm and s h oulder g irdl e s tren 0 th . 

TABLE 1 5 

SIJ:lPLE CO RRBL..:'>. 'l'IONS BE'l' JE&· l':I3i 0Ul '''S OP " Rl.I AlTD 
SHOULDE11 GI RDLE SJ:'J . .t:i·rG Tl 

fli o cl • r,: o c.\. . Hor i 3ontal .:t_rm 
P u sh-Up Pull-Up Ladde r Hane Push 

Push-Up 0 • 4-802 ·X· 0 . 228 0* 0 .1826 0 . 1811 
Pul l - U}J 0 . 3569* 0 . )6 08·~ 0 .1630 
Ladder 0 . 4-5::> 6* 0 . 0 68 -
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Pull 

0 . 1101 
0 . 0918 

. 0)()9 
H2...ng - 0 . 0171 - 0 . 0J68 
:Pu sh o . 6 t 17·* 
p 01" . ) = 0 . 1 946 

Analysis of the t a ble of i n t e rcorrelo.tion" indicatc:J 

. t hat --~he l;lodii). e d P:u. sh- Up . T~ s t. CO:r;'J;' e l a ve .iQ1. i fi c.r.m tly at . . . . . .. · . '• . . . . . . . . . . . 

the . 05 l evel \Iith the r.: oclif i ed Pull- ~est ( 0 . 4802 ), ,. d ··;itl 

the Horizonta l La dde r Tes t ( 0 . 2280 ). The co r r e l a tions a r e 

s i gni f ic a..n t but lo v,; . 1'he I(l odif i ed Pus h - Up 1'e s t had onl y a 

chanc e rel at ion shi p nith t he Ben t -~rTll H211g Test ( 0 . 1826 ) , 

the Push Tes t ( 0 .1841) , and Pul l Test ( 0 . 1101) . The o d i iied 

Pul l - Up Test correlate s i gn i f icantly a t t he . 05 l e v e l · ith 

Hori z ontal Lc:.dde r Test ( 0 . 3569) , and with t he Ben t r ane; 

Te s t ( 0 . 3608 ) as well as with the ~o dif ie d P u sh- Up ~e t . 

These correlations shows lo w de g r e es of r el a tionsh ip . The 

Mo dif ied Pv~l -Up Te s t h ad only a chan c e r el a ti onship v,; i th 

the Push Test ( 0 .1 630) , and r~ith t .he Pull 1'es t ( 0 . 09 48 ) . 

The Hori z on tal Lc.dder Test corre l ate s i gn£ ic a..."'l. tly ··t i th en t 

Arm Hang Tes t ( 0 . 4556) . There i s only a c h2.nce r e l a tionship 



betr;e en the Horizon tal Ladder Test s cores and the Pu sh c s t 

( 0 . 06 6:;) , and Pul l Test (- 0 . 0309) . The Ben t Arm Hang Tes t 

had a nec;c:ti ve bu t chance rel a t i onship vvith the Push Tes t 

(- 0 . 01 71 ), and with the Pull Te s t (- 0 . 0568 ) . The .Push Tes t 

corr-8L :. te s signi f icantl y with the Pull Tes t ( 0 . 6747 ). '.C h is 

sho·a s ~1_ mo e': era te rel a tionship . 
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It woul d ap:;.; e a r tha t the six te sts cel ected t o 

measure a rr.1 2.Yld sho ulder girdle st r ength in the presen t 

inve stigc:tion are fairly descre te. 1'he rel a tion hip be tween 

the dynamic and sta tic t e sts ma y be a ccount e d f or but t he 

indep endence of the four dynamic tests r~ere une -pe cte d . 

~ummary 

In t hls chap ter the data na s p r esen ted and analy ed . 

Descrip tive da t a f or e a ch age group studie d on e a cl te t 

me a[:; ured v.Ja s given in n a rra tive a..J.d t a bul a r I orn . ~ ro ~, 

rras used to t es t the hypothesis tha t there \'·e re n o differ

ences in a m and sho ul der girdle stren6 t h Ior the selecte d 

age groups of ju .. r1 io r h i gh s chool g irl s . 

Based u p on the findin~s , the investiga tor f a il e d t o 

rej ect t h e nt.:tll hypo the sis r1i t h t he exception of t 'to specif ic 

tests , the Han d-Dynamometric Push Test and Pull me t . Dun c an ' s 

h1ul tipl e Ran ge Test vias applied to the data of the P us Test 

and the :full Tes t to determine where the obtained differe· ces 

exi s te d . It \-ras fou11d tha t the fifteen c..."1.d si teen ye a r ol d 

studen ts difi'e r ed sig_nifica..J. tly fro rr: the t -,e l ve and thir teen 

ye e. r ol d s t uden ts on the Pulling Te st , and fro: the t ·telve 



ye a r old stu den t s on the Pushinc Tes t . No o the r dif~er

en c e s '.:rc re s i t;n i f ican t . 
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Relia bility sc ores were r eported to facilita t e t he 

i nterpre t a tion of the different t ests and bctne en the t h r ee 

trial s on e a ch s treng th t es t . Th is was done be ca u se relia 

bili t y scores we r e una va il abl e for junior high s cho ol g irl s 

fo r t he tests u se d i n the study . One of t he t wo t c' t s to 

r each s i gn ifican ce , the Hand- Dynamometric Pu s h Te t had a 

rel i abil ity too l ow t o ena bl e the i n vest i ga tor to place much 

cre dence in the t es t . 

Intercorrel a tions be t~een t he i x te ts u n d in the 

study indica ted tha t the s t a tic t es ts h a d a ccept2.bl c corre 

l a tions . The dynamic t es ts appeared to be f a irly de cr e t e . 

c h ap ter V will present the summa ry , concl usi on , a 

dis cuss ion of the fin d i n g s , and r ec ommenda tion s I o r urthe r 

stu ches . 



CHAPT:t;R V 

SUI.~l .L'~RY , COHCLUSI OlJ , DI SCUSS I ON OF Tl-lE 1• r Dil· GS 
M JD RECOI'.1i,J :SHDi'..TI 01JS F OR .l!,U:i.tTliK S i 'UD I "•'S 

Summary of the I nve stig u t ion 

The p r esent s tudy wa s unde rtaken to comp.:2re t he 

d i f fe r en c es of arm and shoul d e r girdl e s t r enc;th be tnccn 

jtm i or h i gh s chool girl s of the differen t o.ge g rou p"' , 

tr1e l v e through s i x t e en . Si x te s t s n e r e a dmini tered t o 

222 g irl s enroll e d in the r equired phy i cal e du cation 

c~ass e s in Louis Jordon Chri sten Juni or Hi gh ch ool , 

·La re do· , ··Texas ~ · Th~ testing · ·perio d l as t e d. .. f r om J inu.ary · 

s i x th to Ll c:.rch t Vlen ty- f i fth dur i n,.,. the ch o ol ear of 

1 9 69-1970 . The f ollowing s i x te s t s ·1ere u s ed in t he 

pre sent study : the Ben t Ar m Hang , t he "Io r i z ontal La dder , 

t he Mo d i f ied Pu s h-Up , the r.tod i f i e d Pull -Up , an d t he 

~ush Te st , and t he Pull Tes t a s measured by t he 1ru1d-

Dynamomete r. 

11. survey of related litera ture c on c e r n i ne the 

differences of ar:n and shoulder girdle streng th betr e en 

jtmior high school g irl s revealed tha t . ost s tudie s 'lit 

respect to women have be en at the coll ege l evel . Ca rpente r 1 

1 c a r pen ter , 11 A Cr i tical Study o i. t he '"actors 
De termi n ing Effective Stren t:; t h f or ,fo :len , u p . 3 . 
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r e :) or ted t h e results of an lnt en s ive inve s tigati on oi ' 

s t reng t h in \'lODen i n 1 938 . The effect of strcn c; th and 

ati-U. e t ic aiJi l i ty i n coll e Ge \'IO Elen was s t u d i ed a::1d 

C<.trp ente r f ou,."l d a pos i tiv e c orrel a tion of , ):J5 . Cm e 

p ll ~ .. s e o:L the s tudy att er11p t ed t o c"let crmine t h e r cl a tion -

:J llip bG t \Jeen the abili t ;y t o pe r 1'o r r pull - up s unu chin-

u_p;_; 2116. to c[e t e r mine VJh i c h of tlle c·e t vro n ea ·u res wc.s 

the b e ttc; r index of shoul ci. e r g ircll e s tren r; th . Pull - up r; 

were favored i n thi s s tudy . 

1'/ilson1 p e r :,:·orlll ed a c tudy of a r ;n <J11 d si1oul d.e r 

g ircil e s tren z; th of' col l et:;e v;omen an ailcl ' Zed Ge v er;.Ll 

s ele cted perfo r man c e t es t s i n rc l 2 t i on t o ·t cn ::; th . ~iw 

f ound tha t strcnr; th c an be measureci by pe r i' o_;: ~:..Yl ce t c8 t ~· 

w-i th a relatively h i g h de g r ee o:t v a.l idi ty . 1/c s "el · n d 
.. · ·' ... : . .. •· 2' .· . ·: · . .. :··· .. .. . -.. ·.· .. ·.· " · .. ., .... .-· 

Nel s on con duc t ed a s tudy to i~v cst i~ te the rcl ~ t i on-

s h i p !Jct \-re en stren g th .: .. n. 0. ac 1:. ieve~.en t in p :i.l's ical cc..u-

c a tion an ont; 2 0 0 c oll e ge Homen b·· C0 !-11 p <1rin ~; dJ n a i o:. 0 T.l" i c 

grip streng t h with the e:; r c.:.de s rec e i ved in p hy" ical e cl u-

c a tion servic e course s . The y f ou 1.d t' a t g rj_p tre· ct 1 

am ong colleg e '.'.'Omen vvas s i gn ific a.YJ. tly r e l a t e d t o a c l i e v e -

ment in physical educ a tion s e rvice cour s es a s !7!.ea lr e<i 

by the grade s t he s t u dents r e c e ive d . 

1 wilson , 11 .A Stu dy of Ar m and 
Streng t h of Colle g e :,ron en i Yl Se l e cte d 

h oul de r Gi r dl e 
Test s , : I p . 2 58 . 

2·,iessel an d Nelson , 11 Re l ati onsh i p 3c t ·-,een 
Grip Strenc; t J.1 anci Ac h i evem ent i...Yl Phv s ical .Sdu c o.. t i oa 
_•1..rTJ onc Collece . .:omen ," p . 244 . " 
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Ec}cert and Day1 conducted a study to examine 

the rel c:.t ionsh ip between s tren2:th and v10rk load durinc 

t 1w pcrform~_:nc e of pu sh- ups by col l ece v;omen . It vtas 

notc6 that f o r \'/ell~ conditi onGd \'/Omen , there ~as a 

s tat i s t ically sign i f ican t p osi tive r el a tionship be-

t ·.·,ccn v1ork load i n t he p e r f orman ce 0 1 women • 

ancl ma: : i~·aal s trengt h i n the p u c;h- up p o ,.. i tion . 

Hi nson 2 c on du cte d a s tudy to examine , t :r ouch 

el ec t r omyog r a phy , the mu s cul a r activity r equired to 

p cr:t.' o· r;1 f our typ es of push- u p exerci s e s nn t o dete -.1ine 

the exi stence of pat tern s o_ mu s cul a r cont QCtio· :... c;.:wn.:.; 

adult \'WIJen . li.in s on f ound tha t the f ull pu h - up <.l.PlJCar-

ed ·to require littl e ;:iore muscul a r "' Ctivity thc..n tho. t 

r e-qu i re d ·by t he b ench push- up and that s t rencth v1as_ a 

fac t or wh i ch d i f f e r entiated on e Group rom the o the r . 

A.n.J.l ysis of t h e da t a i ndica t ed a L_;rea t e r l ::~ vel or 

nuscuL:~.r involve~1ent f or the l on tre:l(;th c-u-o j e ct s th:::!.i1 

f or t he high s trength subj e cts . 

Co t t en and I.iari'li tz3 conduc t ed a study to de te r -

mine the r e l a t i onshi p be t i'Jeen t ··;o r.1eth ods o:: d o in0 the 

fl exe d- a r m hang and pull - ups us i n g f ourteen w de r~r dua t e 

\'tom en physica l edu c e. t ion 11 a j ors . ~he' foun ci. tha t t1 e 

1Eckert a..'1d Day , 11 Rel a tionship 5et :teen StrenGt 
311cl ·,·io r~c Load in Pu sh- Ups , 11 p . 380 . 

2Hi ns on , 11 An Elec tro~ny oGr2.phi c Stud.' of the 
Pu sh- Up f or i/omen , 11 p . 305 . 

3c o tt en e.r1. d I.·ia rwitz , 11 Hel 2.tion s~1ip !.3etr e~:n T '.O 
:E'le:;:e o.- J.r m J.lang s and Pv.l l - Ups f o-r Col lec;c .fo: en , 11 .P . 41 5 . 
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mo ctii' i e d f l exed- a r m h cmg appear ed to be a be tter me asure 

of a rm strength than t he flexe d- a r m hang . 

~f.lwo h u11dr ed and t wenty- trw Gi r l students f rom 

Louj_s J ol~don Christen J·u..'1ior High Sch ool enroll eci i n 

fi ve p::IyGica l education cl a sses were divided into fiv e 

squaQr:;; pe r cl c:~ ss with e a ch squad c onsistin 0 of an 

avere.c-:;e of t en s ubjects . The ubj e cts in eac h qu a d 

were ins truc t ed t o v;ork i n p a irs to dev elop t he c or ect 

fo rm u sed in the per f ormanc e of the t e sts . The ..; tuclent 

a ssis t cm ts c::..n d the inves t j_c;at or de:-.1onstra t ecl the ad .. in-

i strative teclmiques tha t vroul d ·oe employe d thro u~)1out 

t he t es t i n g p e rio d . One compl ete rota t i on o al l t ests 

scored on three ci. i fferent o c causi on , e a c h t 'JO \'/ec:l: 

apa rt . 

The a:'lalysis o::E' v a riance rm.s U"' ed to t eat tile 

cla t a . 'i'he .I'U:OVA is a t echn i que f or t e tinG t . e ul l 

hyl) Othe s is t:t1a t several s ar. p l es r1ere dra rm at r 2 d om 

from the same p op ul a tion . The Pe a rson - J:'ro duet i.·o , e t 

Ide tho d of Correl a t ion vms u s ed to d e te r rnL e t ' e re-

liability c oefficients ffi'1d s i mple intercor_elation s 

b e twe en t he v &ria bles u sed . The treat llle· t of t e da ta 

vms computed on the mean s core of the t hre e trials . 

.B'indinc;s of t he Study 

The hypothe sis t hat guided the p r ese. t inves t i 

gation sta te d tha t t her e ;,voul ' be n o s i GD- i fic -, t d iffer-

ence i n arm and shoul der girdl e s tren '-" t etr ee> ··unio_ 



high school c irls , ages twelve through sixteen , as 

me asured by six selected t es t s . the result s of t he 

te ::;t inc; of t h e hyp otheses a r e presented be lo w: 

A . there is no si&'1ifica.n t diJ.ference in t he ability 

t o p erf orm the Dent ,\.rm :han g 1'est betwe en tnelve , 

tnir t e en , f ourteen , f i f teen , and sixteen e a r old 

j u..YJ. .i. o r high school girl s . 

This hypothesi s rms a ccep t ed . 1.0hc 
3l1aly s is of v :..:.r i .:c.n ce fai l ed to ind i c c::.. te 
s i gDific2nt d i fferences in t he d i fferent 
age g roup s of jun i o r high chool g irl s 
measured . 

B. J.' he r e is no Si(91 i f ican t d i ffe r ence in the ability 

t o pe r:form the Horizontal Ladder Te t betv;een 

twelve , t h irt een , fourt een , f i fte en , a11d ix-

teen year ol d junior hi c;h s ch ool ~irl • 

Thi s hypothe sis wa s a c cep ted . The 
anal y:::> i s of v a ri :..mce faile d t o indicate 
sib'llif ic a.YJ. t d i fferences i n t ' e dif i 'eren t 
age groups of jw1ior high school e irls 
me a.sured . 

C. There is no siQ1ifica.nt d i fference in t he abi li ty 

to perform the ~odified Push - Up Test betwee 

t v1elve , thirteen, fourte en , fi.Lteen , and s L ' teen 

year old jun ior hi [;h school g irls . 

This hypothe s is was a c cep ted . ~ne 
analysi s of v a ri 211ce fa ile ci t o indic 2. te 
s i Gn i fic ant d i flerenc e s in the different 
age g:coups of junior hiGh s c hool c;irls 
neasured . 

D. There i s no s i gnific a:.(]_ t d ifference in t "1e aoili t 

to pe r forra t h e 11·Jo cl i f ied :Pull-up ·· 'est be t Heen t \·Ie l v e , 
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t hi rtcc:m , i 'ourteen , i'ii'tee 1, and s i xteen year old 

j LU ior' hi~;f1 school g irls . 

'1';-li s hypo the c; i s ·;.;ns a ccepted . 1'11.e 
21Wl:y s i s o f v ~~ri 211 ce :fail ed to indi c a te 
s i c,11 il i cu .. n t <l i i'1 e r en c e ;,:; i n t :ne dii'f ere 1 ·~., 
<;.ge g roups of juni or hit;h s ch ool g irl s 
fiJCasurecl . 

B . 1:hcre is no s i c;nif ic2.11. t dii'i' erence in the a ·uili ty 

to perfo rm the Pw::;h '.res t a s measured ·oy the ll' d-

Dyno.r:1 0rfic ter between twelve , t h irteen , i.' ourteen , 

fifteen 1 unO. s ix teen /ear ol d junior hi - i1 school 

This hypothes i s w2..s r ejected. . · ·1aly!:.>i · 
by Duncan ' s J.;iultipl e Hill1t;e ~~est i l clicateu 
s i c;n j_f'ica.nt <i i fi' eren ces in t he i· i.~.·teen 
and ::-; ixteen year ol u c.t.;e c;r oups 2. co:Tl
p a r ed to the t~elve w1J t h irtee1 year ol d 
junior high school g i rls measured . 

J:,, . ':d1ere is no s i (.:,11 i ~'ica:nt di:f.'ference i n the ability 

to pe r i 'orr:1 the Pull Te c t as me · cured \·:it the 

Ea:n.d- Dy112mome t e r between twelve 1 thi rteen , I ' our-

teen , i'ii'teen 1 <."..Yld s i xtee:'1 yea r ol<i jw1ior hi t;)l 

s chool g irl s . 

This hypothe s i s "'vc.s rej e cted . A ... "'lal , sis 
by :Dm1 can ' s Liul tipl e !l c.nge Test inc ica t ed 
signL::.' i c a:n"c O.ii' i' ere~1ces i :i.1 the r.'i :L' teen 
sixteen year old a~e group s as compclre t o 
the t\ve l ve ye a r ol d j tJ~ ior h i gh sch ool .;irl s 
me a sured . 
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The literature d i d n o t r eport t he r eliabil i ty fo r 

jwVJ. ior high school g irl s oi t he individual tests u sed in 

thi s stu dy . Coeffici ents oi' co rrel a t ions were dete r u i ed 

f o r the three tria l s of e a ch test u s e e in t he stu·· -. • ~ach 
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trial ~~s separ ated by approx i nately t wo weeks . The 

Bent _U:'L1 Eang ( 0 . E378 6 ) anci. the h oriz on t a l Ladder ~est 

( () n ' '1 ' • (_) lJ t;. ) hu.cl the h i [;hest reli a bility sc ores rlithin the 

s i x tes ts employe d in the me aGurement of arm anci shoul ' er 

girdle s trength . These sc or es were conside r ed ucccpta~lc . 

~he rel iability of t he l.;odif .i.ed Pu s h- Up ( 0 . 7 23)) \'I C.S 

co:n s.i.c~ere cl poor . The I·:JodiLLcd Pull- Up 'rest ( 0 . 6) '51\- ) c.nu 

the JI<.m d- J)ynarnome ter I)ush 'rest had the lowe st rcc orclccl 

co e :LC icie;1. t of relia bil ity ( 0 . 5583 ) and c oulci n ot e 

a cccp t cc.L a reliabl e t es t in t h i s s tudy . It C'houl cl 

be noted thc:.t t he t v10 dyDamo ~ .1etric t e ·t c we r e the o l y 

me D. sure s i' ound to di i'f e r s i c;n.if ican t l y .:1:wnc; the Group s . 

I ntercorrel D.t ions 

Intercorrel a tions were cle t e TI i ned z or each o~ 

the s i x <:.l.ri-1 and sJ:1oul cler g i rdl e s tren ;;tl1 te s t u "' ecl i 1 

the s tudy . i he t vw sta tic t es ts , tl e - u sh 'l'e t and t _e 

Pull Test , h a d a mo derat e rel a t ionship . ~11 OI t he 

dy11amic te s ts h a d low corr el at ions . 

Conclus ion of the Stuciy 

As a r esult of the s t a tist ica l fL - in;:;s of t· i s 

i n v est i gation , it may be conclu~ed tha t there is no 

s i :;:'l i i' ic c.mt d i f f erence in t he a rn and shoul de r g i r l e 

s trenc; t :i·l oi' gi rlo a g e t ~..-,el ve , t h irteen , f ourtec;, , f i f tee: , 

a."Yl d si.xt e en . :De c a u se only two tests I ow1d s i g. i f ican t 
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ciii'fcrcnc es b etv:,·een t he s u bjects and one of these t est s 

\"!as :C oun ci relat i vely unreliable it may be assumed that 

t h e .;ele cted. tec>ts e i the r d i d not adequa t e l y cli '"; criL~illate 

Oe t ·:,cccn the d i ffe r ent age group s oi' junior h i gh school 

,_:; i r l ~; .i n o.r:n an d shoulde r g irdl e strength or t h a t t here 

arc n o a ctual diffe r enc e s i n t h e a rm an c.i. s}loulcle r rirul c 

stren~th of adol escen t ace g irl s . 

Dis c u ssion 

The r e s ults for n ost o:L' the t e ' ·ts in H e a te d that 

the thirteen ye a r ol d stuuen ts perf o r~e d oe tte r t ru1 the 

o ther s uiJjec t s . Thi s f i nding i s belie ved to be p eculic.lr 

but it i s i n agr eemen t with Bspen schade1 wh o i ntli cate' 

tha.t ; irls reach the ir p e ak i n perfona..r1 c e of f un d · .en~;al 

motor s": i ll s at the ac;e oi ' t h irteen . :howeve r , it s lloul d 

b e noted that the selected te...,ts v;e r e cho c· ll a s c tre· t..~t.h 

:;1easures a.,.YJ.d. the con1p onen t of strenc th 6.o c s o t r eac ~;he 

2 maxi umm in t h irte en year ol d g irl s . 

Re commendat ions i or ~urther Stud ie s 

Th e fol l owi ng sugg estions have b ee1 r ec o . . !en6.ed. I. or 

further i nvest i gation s : 

11-mna .Bspenschad.e , 11 !Vi o tor Deve l op!. en -~ , 11 in 
8:c'1d l.;e6.e cine Ol :2::e r cise 2...YJ.d S·port s 1 ed . oy darre;, 
J orlils on (rfe ';: York : harper CillU ~-tor· , 1 960) , 32 . 

2Ib' ' __ lS::: ·, p . 426 

ce 



"'- · A c ompar a tive study of arm and shoulder 

g:L r clle str en g th be t\·een junior high s c h ool 

t oys and glrl s ages twelve t hrou gh si:: teen . 

B . The determina tion of v alid CU1d r e l ia le 

tes ts of s treng th for junior high sc l ool 

girls in a rm cilld shoul de r gi rdle strength • 

.. . . . ··· .. .. . . . . , , . 
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?ut\'/ SCOltl~S lPOl-l 'I' HE 1 2 YJ.~AR OLD SU.JJECT.::> F ::.l TIC IP;~'.l il- '' 

Hi r, --... ·: , 1-~0RI ~~ Oi i ~'.tiJ Lj\...DD :~R Al~D TI-ill J:)?·!T ,';..RI.l :-Lu·-G TbS T::> _L ru_<, 

Horizon t al 1 o.d<le r :Oen t i1.r: :1 lii...l.l'l[; 

'rest Test 
Subjec t 1st 2n d. 3rd x Sub j ec t 1 st 2n6. ) r cl A 

l ,-
? 1 4 l ,-

-- ::> 11 . 33 1 6 . 3 7 .7 9 . 0 7 . 67 

2 15 14 15 1 4 . 67 2 4 . ) 1 . 5 1 . 5 6 . /~3 

3 0 0 0 0 . 00 3 0 0 0 0 . 00 

4 3 0 0 1 . 00 4 0 0 0 0 . 00 

5 1 1 2 8 7 . 00 5 0 0 0 0 . 00 

6 3 5 3 3 . 67 6 0 0 0 0 . 00 

7 14 1 5 15 1 4 . 67 7 3 . 0 2 .1 2 . 7 . 60 

8 0 3 4 2 . 33 8 0 0 0 0 . 00 

9 1 5 15 1 4 1 tL 67 9 4 . 0 4 . 2 .'~ . 0 4 • 6r{ 

10 4 5 8 5 . 67 10 2 . 0 0 1 . 5 1 . 17 

• 
0 '11°,000 5 .. 0

•
014' . 15 oil' ~ 33"· '1 i ... 0 

• : 1 ·.\) "1 0 ° .. i 0 13°; l' 10°. 67 
ooo . .. 

12 6 6 7 6 . 33 1 2 6 . 0 r{ • 6 7 . 2 o . 93 

1 3 11 15 15 13 . 67 13 4 . 0 4 . 2 4- . 4 4- . 20 

1 4 15 1 5 1 5 15 . 00 1 4 3 . 5 4. 3 5 . 0 4 . 27 

1 5 5 8 7 6 . 67 15 0 0 0 v . OO 

16 14 1 3 15 1 4 . 00 16 2 . 3 6 . 1 4 . 3 . 23 

1 7 0 0 0 o.oo 17 0 0 0 0 . 00 

18 5 7 5 5 . 67 18 0 0 0 0 . 00 

1 9 15 1 5 1 5 15 . 00 19 5 . 0 .o 4 . 5 4 . 50 

20 0 0 0 0 . 00 20 0 0 0 0 . 00 

21 2 4 0 2 . 00 21 0 0 0 0 . 00 

22 7 1 2 3 7 . 33 22 5 . 2 5 . 8 . . 8 5 . 27 



b) 

HJ\..i SCOl-U S Ji'OH T J.i~ 1 2 YB.t~R OLD SU3 J BCTS P1 rt~ICIP.:i.T ii:fG 
E,f :1'1-,j'; i'. _Ol:l iJ?I.e:D PUSH- UP 11jJD i tlODI~' I .SD PULL- UP T.e: ::>J.'S 

, .. o d i:i.' i e d f ull- Up 
Sco r e s l)e r 'l'ri a l 

Sub jec t l st 2nd 3 r d ~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0-
; ' ., 

11 

1 2 

13 

1 4 

1 5 

1 6 

17 

1 8 

1 9 

20 

21 

2 2 

7 

2 2 

4 

9 

5 6 6 . 00 

38 17 25 . 67 

9 1 0 7 . 67 

6 9 8 . 00 

2 5 1 7 8 . 00 

8 1 0 1 0 9 . 3) 

4 3 6 4 . 33 

0 2 3 1. 67 

1 2 21 12 1 5 . 00 

4 15 1 4 11. 00 
.. . · .. , ·· . . : 

25 

8 

17 

11 

•• • • • · : • . . . t·, . • .... : .. : • 

20 22 2 ~ . . 33 

6 15 9 . 67 

1B 1 6 17. 00 

5 1 3 9 ·. 67 

15 1 6 15 15 . 33 

1 4 1 0 11 11. 67 

6 

1 0 

6 

3 

9 1 0 

1 4 

1 0 1 0 

30 30 

5 5 . 67 

4 5 . 67 

9 9 . 33 

7 4 . 00 

8 9 . 33 

26 28 . 67 

\l ou i i ·ied :eu sil- Up 
Sc or e::.; :Pe r 'l'ri<-~1 

Su bl cc t l s t 2nd )r(l X 
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 
. . 

i1 

1 2 

1 3 

1 ~ 

1 5 

1 6 

1 7 

18 

1 9 

20 

21 

2 2 

. . ... . . . 

21 13 18 . )) 

1 5 1 4 1 ~ 14 . 67 

6 9 1 ? . ) 3 

1 6 1 3 9 12 . 67 

2 

9 

5 

3 

5 1 2 

9 8 

4 6 

2 3 

- • j 3 

8 . 67 

~ . 00 

2 . 67 

18 17 20 1 ~ . 00 

9 9 1 2 1 0 . 00 
.... 
13 

17 

1 ~ 

1 0 

. .. " 
21 

17 

23 

1) 

. .. : : . .. .: 

1 9 . 00 

1? . G'l 

8 1 0 11 . 00 

6 7 . 00 

1 ' 14 1? : . 33 

1 ~ 11 1 0 11 . 67 

4 

6 

8 1 7 . 33 

6 . 00 5 7 

7 7 9 7 . 67 

8 3 6 5 . 67 

1 4 17 1 0 13 . 7 

24 32 36 i 30 . 67 
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.fi .. /l.. ,/ SCOiL~ 0 1?0 R Tim 1 2 YEAR OJ~D SUBJ EC TS P.~~ TICI P.f 1:D.fG :!30 ~ 1 
I ll ~Ll ~ ~:c; J: USi:i AHD PULL TEST .S i~S EE.ASU R.SD BY Tl ~ n.iJ· D- D ¥1· 1\.hlu:,~'.tn. 

}Ju sh '.Cest :eu11 1l 1C ~ "C 

Su b;i c c t lst 2nd 3rd x Subj e ct 1st 2n cl 3 r d 7.. 
I 

1 16 20 3 0 )2 . 00 1 1 8 28 1 [3 21 . 33 

2 36 44 66 48 . 67 2 34 38 56 ~r2 • 67 

3 30 32 30 30 . 67 3 30 24 )2 28 . 67 

4 30 40 34 34 . 67 4 28 38 5 0 ) 8 . r; 
I 

5 22 3 0 44 )2 . 00 5 20 3 2 30 ~ · 1 . )) 

6 26 2 4 24 2 4 . 67 6 24 16 28 22 . 67 

7 16 16 20 1 7 . 33 7 30 20 22 2 t~ . 00 

8 42 40 42 41 . 33 8 30 )2 30 ) 0 . 67 

9 48 38 46 44 . 00 9 28 26 32 28 . 7 

1 0 14 16 16 15 . 33 1 0 1 4 20 20 18 . 00 

. :-·. '···· · ··-11 : . . ··: . ... . . 36 ... ·-30 26- .· 30 ~-67 . . 11: .. ·. 30 :· · 4 ' 42 ) '1. 3·3· : 

1 2 28 2 4. 30 27 . 33 1 2 30 36 32 )~ . 67 

1 3 26 20 20 22 . 00 1 -) 2 4 26 2 2 ~ . 67 

1 4 26 26 30 27 . 33 1 4 20 1 8 30 . 67 

15 20 2 4 30 2 4 . 67 1 5 2 2 2 6 2 6 2 t . 7 

16 
~ 

24 1 6 20 20. 00 16 1 8 22 1 8 19 . 33 

17 26 26 20 2Lt, 00 17 22 28 3 0 26 . 67 

1 8 24 36 30 30 . 00 1 8 32 38 32 3 . 00 

1 9 24 40 40 34 . 67 20 - r 36 . 67 1 9 )0 ) 

2 0 40 40 36 38 . 67 20 44 42 42 2 . 67 

21 20 40 30 30 . 00 21 20 22 36 2 6 . 00 

22 30 30 2 6 29 . 33 22 24 32 36 3 . 67 



.: . . 

rL.! ~iCOiU :3 l"01t Tl-'o.E 13 Yl!;"dl OLD SUJJJ .:.~C~S P.\_H.TICIY" 1.. TL1 ,. 
I.'. 'LJ. l.:.:; :lo :n ~~Ol : l'.I..L J~iw1iGR A.H1J TI-.i~~ B1•"·fT An.Li l-.U r v '1' ~.._; ·_(~ 

llOr i z on ~a1. L aude r 
'.L' e s t 

.JCf l t 11..rE1 .i.-1Wl[; 

1'8 s t 
Suo;jcc t 1st 2nd 3rd X sub j e c t 1 s t 2~ 1 cl ) d 

1 14 

2 9 

3 1 5 

1 5 

13 3 8 . )3 

1 5 1 5 1 5 . 00 

1 4 1 5 ll\- . 67 

1 2 . 7 2 . 0 

2 I~ • 0 J • 4 

3 5 . 0 8 . 1\-

) . 4 8 . 1 

) . 0 

6 . 5 

9 . 9 

'7 . 3 

65 

2 . '_// 

) . )0 

7 . '(7 

1 5 1 4 1 5 1 L~ , 67 5 21 . 7 28 . 1 12 . 1 ~ 0 . 67 

6 

7 

9 

1 0 

11 -

1 2 

1) 

1 i~ 

1 5 

1 6 

17 

18 

1 9 

20 

21 

22 

0 

3 

4 

0 

1 5 

1 0 

7 

1 5 

r·, 
v 

1 4 

0 

5 

0 

1 

11 

0 

3 

6 

4 3 . 33 

7 5 . 67 

4 1 5 7 . 67 

0 0 0 . 00 

1 2 

9 

7 

15 

0 

15 

0 

1 5 

0 

15 1 4 . 00 

9 12 . 67 

1 t~ 11- . co 

15 9 . 67 

1 5 1 :) . 00 

0 0 . 00 

1 5 14 . 67 

0 0 . 00 

6 8 . 67 

0 0 . 00 

1 4 1 5 1 0 . 00 

1 5 1 5 1 3 . 67 

0 0 0 . 00 

6 

7 

8 

9 

1 0 

0 0 

6 . 0 1 . 1\-

:; . 5 3 . 9 

0 0 

G. ? -o . 

0 

6 . 6 

) . 8 

0 

11 . 8 

11 9 . 0 1 . 0 3 . 0 
l; · , . • ; • •• 'I • ' • 

1 2 

1 ) 

1 5 

1 6 

1 7 

18 

1 9 

20 

21 

22 

7 .o 1 0 . 0 1V.. 5 

7 . 9 ) . 9 

9 . 1 2 . 7 

0 0 

0 3 . 2 

0 

4 . 3 

0 

0 

0 

0 

5 . 4 6 . 2 

8 . 9 11 . 0 

0 0 

.. 0 
) . ../ 
3 . 8 

0 

4 . 0 

0 

2 . 0 

0 

5 . 4 

2 . 1 

0 

0 . 00 

I~ , lj.O 

G. 0 

7 .1) 

.; . 3) 
.· ~ 

S .1) 

l:l . 67 

0 . 00 

2. . 0 

0 . 00 

2 .10 

r rl" . uv 

5 .77 

7 . 33 

r • 00 



2) 

24 

25 

26 

27 

2 n 
0 

29 

) 0 

31 

) 2 

33 

34 

35 

36 
·, • . . )r( 

39 

40 

42 

43 

44 

45 

46 

47 

48 

49 

1 5 15 15' 15 . 00 

0 0 

3 3 

4 15 

0 0 . 00 

2 6 . 67 

4 8 . 00 

14 15 15 14 . 67 

15 15 15 15 . 00 

14 15 15 13 . 67 

14 15 15 1 4 . 67 

15 8 6 8 . 00 

8 15 15 1 2 . 67 

7 

9 

4 

6 

6 

4 

7 6 . 67 

9 8 . 00 

4 4 . 00 

8 10 1 2 10 . 00 
·.. . . .... : .. 

15 15 8 1 2 . 67 

15 15 15 15 . 00 

15 15 15 15 . 00 

1 5 15 15 15 . 00 

8 1 4 15 1 2 . 33 

1 3 1 1 . 67 

15 15 15 15 . 00 

4 5 6 5 . 00 

7 15 15 12 . 33 

15 15 15 15 . 00 

1 

4 

15 

5 

4 

2 2 . 67 

4 4 . 00 

8 10 11 , 00 

2 '7 

) 

66 

9 .1 9 .7 11 . 5 10 .10 

24 1 . 5 2 . 8 2 . 2 2 . 73 

2? 4 . 2 2 .8 2 .7 ) . 23 

26 10 . 5 9 . 3 10 . 0 7 . 7) 

27 

28 

29 

30 

6 . 5 b . 9 7 . 0 6 .80 

3 . 0 5 . 3 7 .7 4 . 33 

0 0 0 0 . 00 

5 . 2 5 . 4 6 . 9 J .8j 

31 1 6 .8 19 . 5 11 . 0 15 .80 

32 

33 

35 

36 

38 

1 . 5 ) . 5 1 . ? 2 . 23 

1 . 6 3 . 0 1 .8 2 .13 

1 . 6 2 . 0 3 . 0 2 . 20 

) . 0 j . O 4 . 3 3 . 43 

3 . 4 3 .1 . 3 3 . 63 

6 . 2 9 .1 9 . '/ 8 . )j 

39 10 . 4 9 . 7 10 . ) ~0 . ~0 

40 

41 

42 

9 . 0 9 . 5 30 . 0 16 .13 

2 . 2 2 .1 6 . 7 3 . 67 

0 0 0 0 . 00 

43 13 . 5 17 . 7 28 . 2 18 .80 

5 . 0 5 .1 6 .1 5 . 40 

46 7 . 5 7 .8 7 . 7 7 . 67 

47 0 1 . 0 ) . 8 1 . 60 

48 7 . 7 . 5 11 . 2 7 .80 

49 6 . 2 7 . 5 8 .8 7 . 17 
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50 4- j 4 3 . 67 50 9 . 5 9 . 0 9 . 6 9 . 37 

51 1 1 3 3 . 33 51 0 0 0 0 . 00 

52 5 14 1 5 11 . 33 52 3 . 7 4 . 4 5 . 2 4 . 1~) 

5) 0 
:J 1) 15 13 . 00 53 6 . 0 10 . 0 8 . 2 8 . 6'( 

5 /~ 15 15 15 1 5 . 00 54 7 . 0 7 . 0 5 . ) 6 . 1).) 

55 1 5 1 5 1 1). 1 4 . 67 55 7 . 0 6 . 5 6 . 1 . ~j 

56 8 15 1 5 1 2 . 67 56 ) . 4 ) . 2 :.; . !). 4 . 00 

57 3 2 3 2 . 67 57 0 0 0 0 . 00 

58 1 5 1 5 15 15 . 00 58 0 0 0 0 . 00 

59 3 8 1 0 7 . 00 59 ·~ . 0 1 . 0 5 . 0 j . )) 

60 3 15 1 5 11 . 00 60 6 . ) 1) . 7 13 . 8 11 . 2'( 

61 3 15 1 2 10. 00 61 2 . 0 3 . 9 2 . 0 2 . 6) 

62 7 14 3 8 . 00 62 0 0 0 0 . 00 

_63 1 0 15 15 1 6 . 67 63 J . ? 9 . 2 11 . 9 8 . 96 

64 1 5 15 1 5 1 5 ~ 00 6 1~ 7 ~ 8 8 . 9 9 . 0 8 . ';7 

65 1 2 3 1 5 1 0 . 00 65 7 . 0 5 . 1 7 . 6 . 60 
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RA. i SCOit80 -"'OR TliZ 13 YB"'\.R OLD SU.6J i~CTS P1 'i'ICil'/~o.'i.'Il · G 
i ll 

• c i "i > \ 

'..LJ J..J..!.J ~ ·,_ Q_jiFI.E:U l)USli- iJ"}J 1ufJ L~ODLi'I~D J?U11- UP '1:.~ .::/J\_) 

: , 0 Cl i:L' i 8 ci l 'ull- Up J~ o ui:t.iecL 1:' u ' . l • - v 1) 

;J corc::;,:; Pe r f r:i.. o.1 Sco l'e s J:er l_l LJ.1 
Su iJi ect l [) t 2n ci 3r d y Subject 1st 2nci. ) r d 

·~ 

1 10 r 12 9 . )3 1 6 8 1 0 e .oo 0 

2 14 19 18 17 . 00 2 1 9 1 2 1n C> 16 . 33 

3 3 10 5 6 . 00 3 8 6 8 '1 . 33 

t1r 12 17 21 1 6 . 67 4 9 1 2 1 3 11 . )) 

5 12 19 21 17 . 33 5 9 10 13 10 . 67 

6 12 1 3 9 11 . 33 6 6 :.> 6 J . 7 

7 8 10 n 8 . 67 7 12 1 4 1~ 1) . )) 0 

8 21 1 9 1 0 16 . 67 8 18 18 19 18 . )3 

9 8 1 0 9 9 . 00 9 0 5 j 2 . 67 

1 0 18 24 24 18 . 67 1 0 3 5 1 2 - 7 6 . 

11 15 9 11 11 . 67 11 1 2 1 0 6 19 . 33 

12 12 11 11 11 . )3 1 2 17 11 10 L.: . G' 

13 3 0 1 0 4 . 33 1 3 1 4 12 1 0 12 . ()0 

1 4- 15 25 25 21 . 67 1 4 15 1 1) 1'". 33 

15 9 r _.L 6 8 . 67 l -_ :J 5 8 4 5 . 67 

1 6 15 19 17 17 . 00 1 6 20 20 20 20 . 00 

17 6 9 7 7 . 00 17 10 1 0 10 o.co 

18 11 7 1 9 12 . 33 18 15 20 20 18 . 33 

19 0 3 3 2 . 33 1 9 5 6 6 1 5 . 67 

20 1 4 13 1 4 10 . 33 20 9 11 1 0 10 . 00 

21 9 1 9 15 14 . 33 21 20 20 15 18 . )3 

22 5 6 5 5 . 33 22 1 2 15 8. 12 . 00 



23 

24 

25 

26 

27 

28 

29 

3C 

31 

32 

33 

34 

35 

36_ 

37 

38 

39 

40 

41 

42 

43 

44 

46 

47 

48 

49 

6 1 3 1 3 10 . 67 

1 0 10 10 10 . 00 

10 7 10 9 . 00 

11 22 14 15 . 67 

17 1 5 20 17 . 33 

16 1 9 1 6 17 . 00 

6 6 10 8 . 67 

15 3 8 8 . 67 

25 20 23 22 . 67 

11 16 20 15 . 67 

7 8 11 9 . 00 

9 1 3 11 11. 00 

1 0 10 11 10 . 33 

10 10 6 8 . 00 

16 15 1 2 14 . 33 

20 25 18 21 . 00 

13 1 4 25 17 . 33 

15 24 32 23 . 33 

1 5 6 1 4 11.67 

1 3 1l 12 1 2 . 00 

27 25 29 27 . 00 

11 34 10 18 . 33 

1 4 18 18 16 . 67 

17 15 15 1 5 . 67 

8 9 1 2 9 . 67 

9 1 0 10 9 . 67 

15 15 11 13 . 67 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

69 
12 12 18 1 4 . uJ 

10 5 9 8 . 00 

5 7 7 6 . )j 

10 13 15 12 . 61 

5 1 0 10 8 . )) 

6 16 1 6 1 ~ . 67 

2 4 8 1\- . G7 

11 3 10 s .uo 

15 13 1 5 1 4 . 33 

11 13 16 1) . 33 

7 8 11 8 . 00 

9 9 9 9 . 00 

1 3 8 10 10 . 6'{ 

9 10 6 8 . 33 

1 3 1 4 15 14 . '0 

10 1 0 13 11 . 08 

13 1) 15 1) . 67 

15 24 32 23 . 33 

11 1 6 11 1 2 . 67 

9 5 6 6 . 67 

10 17 19 1~ . 33 

1 4 4 9 9 . 00 

18 1 0 12 16 . 00 

8 8 8 8 . 00 

10 8 13 10 . 33 

5 ? 8 6 . 00 

3 6 6 5 . 00 
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50 17 19 20 18 . 67 50 9 10 1 6 11 . 67 

51 9 11 11 10 . 33 51 11 10 1 4 11 . 67 

5 2 13 16 11 1 3 . )) 52 15 15 1:; 15 . 00 

53 1 2 11 1 2 11 . 67 ?3 1 0 1l 1 3 11 . 3:5 

5 4 15 17 16 1 6 . 33 5 4 1 2 22 25 19 . 67 

55 6 10 17 11 . 00 55 5 3 
,. 
0 4 . 67 

5 6 20 25 23 22 . 67 56 10 20 25 18 . 33 

57 1 0 6 8 8 . 00 57 9 4 6 6 . )) 

so u 11 20 1 4 1 5 . 00 58 5 14 1 6 11 . 67 

59 1 5 16 12 14.33 )9 8 15 15 1 2 . 7 

60 12 20 20 17. 33 60 7 9 1 3 9 . 67 

61 1 ) 1 0 1 0 11 . 00 61 18 10 10 12 . 67 

62 11 16 16 1 4 . 33 62 3 6 10 9 . 6'( 

63 19 20 21 20 . 00 63 1 6 16 16 16 . 00 

64 19 20 20 19 . 67 64 1 9 24 20 21 . 00 

65 1 5 18 18 17 . 00 65 13 23 25 2) . 3) 



71 
1\J\_,/ SCO ~US :eo.R THE 13 YEArt. OLD SUBJ ~.::C~S P~U ~ICI - .,.;_· 'L . G 

I l-l f: lr~ i 'USH 1~iJD FuLJ~ ~J.':S~:> T S _;:,_ ::; LlE..:i.SUrwD DY 1':i1E .i-l.Al-lD- DY_f_ ~: o: _ ..::f.2~'c 

- --- -----==============--=====;:;=========-=-==-- - -------ru.sh fes t Pull 'rest 
Su-b_j_s;_ct 1st 2nd 3r d X Subject l st 2nd 5;ro:...:cl=-.----.J~ 

1 

2 

3 

i)-

6 

7 

8 

9 

10 

11 

1 2 

13 

1 4 

1 5 

16 

17 

18 

19 

20 

21 

22 

., A 
) , 

32 

30 

22. 

22 

36 

28 

24 

22 

28 

36 

26 

32 

28 

22 

24 

28 

22 

32 31 . 33 

3 6 34 0 6r{ 

30 28 . 67 

30 28 . 00 

32 27.33 

28 28 . 67 

24 25 . 33 

22 24 . 67 

24 18 . 67 

28 26 36 30 . 00 

38 38 42 39 . 33 

18 22 28 22 . 67 

18 22 38 23 . 33 

34 38 42 38 . 00 

28 26 24 29 . 33 

54 42 52 50 . 00 

68 84 40 64 . 00 

28 40 34 34 . 0U 

42 28 30 33.33 

38 24 28 38 . 00 

28 28 30 32 . 00 

44 40 34 42 .67 

1 

2 

) 

1\-

5 

6 

'( 

8 

10 

1 1 

1 2 

13 

1 4 

1 5 

1 6 

17 

18 

1 9 

20 

21 

22 

2 ~~ 

)0 

30 

32 

24 

30 

)I\-

28 

28 

20 

40 

1\-U 

24 

30 

38 

36 

)2 

28 

16 20 . 00 

4U 40 . 00 

28 32 . 00 

26 26 . 6'{ 

2e 2't . 3 3 

t.2 jG . G' f 

32 J ' . 00 

32 30 . 67 

20 25 . 33 

34 34 3 4 )4 . UO 

42 42 42 42 . 0U 

3U 3U 3 4 31 . 33 

2U 22 42 20 . UU 

32 34 3 4 33 . 33 

26 28 3U 20 . 00 

46 30 42 38 . 67 

56 58 56 56 . 67 

24 24 18 18 . 67 

38 34 36 36 . 00 

28 28 28 28 . u 

30 32 3 31 . 33 

2u 2u 22 20 . 33 



2 ) 

24 

25 

26 

27 

28 

2C) 

30 

31 

32 

33 

3 ~-

35 

3& 

37 

38 

40 

41 

42 

43 

44 

45 

46 

4'/ 

48 

4CJ 

28 24 30 i 27 . 33 23 

35 34 30 33 . 33 24 

18 30 30 19 . 33 25 

28 30 34 )1 . 33 26 

40 38 40 42 . 67 27 

18 28 30 25 . 33 28 

24 22 24 22 . 67 29 

28 22 30 27 . 33 30 

30 40 38 32 . 67 31 

24 24 32 26 . 67 32 

36 28 40 34 . 33 33 

26 28 28 27 . 33 34 

24 30 28 37 . 33 35 

16 13 34 21 . 33 36 

32 26 48 35 . 33 37 

26 42 50 39 . 33 38 

38 42 50 ;1r3 , 33 

20 34 18 24 . 00 40 

32 32 34 32 . 67 41 

1 6 14 22 . 37 . 33 42 

18 22 20 24 . 00 43 

20 28 28 25 . 33 44 

24 24 34 23 . 67 45 

18 20 20 19 . 33 46 

28 18 34 26 . 67 47 

3 0 48 58 ' 4 5 . 3 3 

24 36 32 32 . 00 49 

30 32 30 30 . 67 

16 22 20 1 C) . 33 

34 32 46 37 . 33 

34 34 34 34 . 00 

28 34 24 )1 . 33 

28 40 28 40 . 7 

20 24 26 ~1 . )3 

28 26 28 27 . 33 

24 48 36 35 . 33 

46 42 48 46 . 00 

44 32 36 37 . 33 

20 18 22 16 . 67 

24 30 28 27 . 53 

30 24 30 20 . 00 

28 18 40 28 . 67 

46 39 38 38 . 67 

42 48 60 j2 . 67 

30 36 34 38 . 00 

34 24 40 32 . 7 

26 12 26 21 . 33 

20 20 2 20 . 00 

18 20 40 26 . 00 

32 34 30 32 . 00 

20 24 30 2 . 67 

26 26 30 27 . 33 

28 34 40 3 . . 00 

38 26 18 27 . 3J 

72 



73 

~0 30 30 36 32 . 00 50 30 20 30 26 . 6'( 

)l 38 30 34 3 !~ . 00 51 36 40 40 . ~2 . 00 

52 18 34 34 37 . 33 52 16 18 14 16 . 00 

53 20 u 40 Lj.O 36 . 00 53 30 26 26 27 . 33 

::; 4 60 4-0 42 40 . 33 54 30 30 34 31 . )) 

)5 16 18 30 18 . 00 55 1 4 1 6 20 1 6 . G'l 

56 38 58 50 48 . 67 56 34 26 36 ):~ . 00 

57 24 24 40 20 . 33 57 28 34 30 :50 . G'l 

58 30 40 28 32 . 33 58 38 4-0 44 ~ ) . 67 

59 28 26 28 24 . 00 59 28 24 26 26 . 00 

60 24 12 32 22 . 00 60 . 32 )2 )4 )2 . 7 

61 20 22 34 24 . 00 61 30 28 24 27 . )3 

62 34 32 44 46 . 67 62 28 30 28 )2 . 00 

63 22 32 33 28 . 67 63 20 26 )0 2~ . 33 

6t~ 24 32 42 32 . 67 64 32 32 42 32 . 67 

65 40 30 44- ) 8 . 00 65 40 30 44 31 . 33 
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10~,.' SC O .. lliS ~'OR TliE 14 t EArt. OLD Su.0J_GCfS J:l Ju<.Tl C LP Tl . G-

H l i' I-I~ h 0 iU t; OiT 1'.-i.L LADDJi;R "u~D r1HB b~_l'f rl' .l.lU:i l · G T:t:S ;r::i 

LO r izonta l Ladde r .!:lent ~ ·~.r :nanc 
'L'est 'l'est 

Subje ct lst 2nd 3rd x Subje ct 1 s t 2nd )rd x 
1 15 1 5 1 5 1 3 . 67 1 2 . 5 2 . 8 ) . 0 2 . 77 

2 15 1 2 1 5 14 . 0U 2 3 . ) 4 . 2 6 . 2 4 . 57 

3 b 1 4 15 11 . 6'{ 3 15 . 7 20 . 3 19 . 7 18 . 57 

4 15 1 5 1 5 1 5 . 00 4 10 . 0 17 . _,' 1 3 . 2 1 ) . ~7 

5 4 2 4 3 . 33 5 8 . 2 5 . 3 2 . 8 :;> . 43 

6 15 15 1 5 1) . UU 6 1 0 . 5 10 . 5 6 . 7 9 . 23 

7 4 ~ 9 7 . 33 7 3 . 9 4 . 7 8 . 8 5 . 80 

8 3 6 1 5 8 . 00 8 7 . 3 7 . 0 7 . 0 7 . 1 

9 3 2 1 2 . 00 9 0 0 0 0 . 00 

1 0 0 0 0 0 . 00 10 0 0 0 0 . 00 

11 14 1 5 1 5 1 1l . 67 11 2 . 6 0 3 . 0 1 . 8 7 

12 3 1 1 1 . 67 12 0 0 0 0 . 00 

1 3 5 7 8 6 . 67 13 0 0 4 . 1 1 . 37 

1 4 4 4 5 4 - 33 1 4 6 . 3 7 . 3 7 . 3 6 . 97 

1 5 7 6 0 4 . 33 1 5 0 0 0 0 . 00 

16 0 0 0 0 . 00 16 0 0 0 0 . 00 

17 1 2 1 1 . 33 1 7 0 0 0 0 . 00 

18 5 1 5 15 11. 67 1 8 2 . 0 0 3 . 0 1 . 7 7 

19 14 15 1 5 1 4 . 67 1 9 12 . 2 13 . 9 1 8 . 9 15 . 00 

20 6 8 9 7 . 67 20 8 . 6 12 . 6 1 8 . 6 13 . 27 

21 1 5 15 1 5 1 5 . 00 21 8 . 1 10 . 3 1 0 . 5 9 . 63 

22 1 5 15 1 5 1 5 . 00. 22 3 . 0 5 . 0 6 . 7 4 . 90 



23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

1) 15 15 15 . 00 I ' 23 

15 15 1 5 15.00 24 

15 15 15 15 . 00 25 

15 15 15 15 . 00 26 

7 3 5 5 . 00 27 

6 8 3 5 . 67 28 

8 9 15 10 . 67 29 

0 1 2 1 . 00 30 

15 15 15 15 . 00 31 

3 8 15 8 . 67 

1 2 3 2 . 00 

9 15 15 13 . 00 

15 15 15 15~ 00 

7 5 6 6. 00 

3 2 0 1 . 67 

10 15 15 11 . 67 

3 0 0 1. 00 

7 6 6 6 . 33 

6 0 4 3 . 33 

15 14 15 14.67 

4 4 4 4 . 00 

15 15 15 15. 00 

1 4 15 15 1 4 . 67 

6 2 4 4 . 00 

15 15 15 15 . 00 

2 2 0 1.33 

7 15 15 12 . 33 

TExA 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

?) 

4 . 5 6 . 5 3 . 9 4 . 97 

8 . 5 13 . 0 10 .1 10 . )3 

5 . 0 5 . 0 6 . 2 ~ . 40 

7 . 2 5 . 6 7 .1 G. 63 

10 . 0 6 . 4 . 4 ? . 60 

1 .7 1 . 3 2 . ? 1 .8) 

6 . 2 7 . 1 8 . 4 7 . 23 

0 0 0 0 . 00 

7 . 2 8 .1 8 . 2 7. 8) 

6 . 0 1 4 . 0 10 .8 10 . 00 

0 . 0 0 0 . 00 

0 2 . 8 1 . 3 1 . ) 7 

3 . 6 8 . 5 8 . 5 6 . 83 

5 . 0 6 . 9 7 . 2 . )3 

0 0 0 0 . 00 

5 .1 5 .8 8 .1 6 . )3 

0 0 0 0 . 0 

8 . 2 5 . 2 7 . 0 6 . 80 

0 0 0 u.oo 

6 . 6 7 . 9 8 . 0 7 . 50 

3 . 0 5 . 0 3 . 6 3 .87 

2 . 4 3 . 1 2 .1 2 .8 

6 . 9 5 . 0 .o 5 . 30 

4 . 0 4 . 2 5 . 0 . 0 

5 .7 7 . 0 6 .8 6 . 50 

0 0 0 . 00 

3 . 0 5 .1 5 .7 4 . 6 

LIBRARY 
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50 13 15 14 14 . 00 50 7 . 7 8 . 5 6 . 6 7 . 60 

51 7 5 2 4 . 67 51 1 . 5 0 2 . 5 1 . )3 

52 0 2 1 1 . 00 52 0 0 0 0 . 00 

53 10 15 15 13 . 33 53 3 . 0 3 . 0 7 . 5 4 . )0 

54 14 15 15 14 . 67 54 0 0 4 . 5 l . ~0 

55 2 4 3 3 . 00 55 3 . 3 4 . 0 3 .8 3 . 70 

56 0 0 0 0 . 00 56 0 0 0 0 . 00 

57 10 15 15 13. 33 57 . 28 . 2 38 . 7 38 . 5 )5 .13 

58 14 15 15 1 4. 67 58 9 . 0 1 t~ . 8 9 .8 8 . 1 

59 6 15 15 12 . 00 59 3 . 0 5 . 6 5 .1 4 . [ / 



lUd SCOltJ..';S :ii'OR TJ:1E 14 YK1..R OLD ::i U:3J:SCT ::i l'.:u TICIP, TI1 ' G 
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7 7 

- ------ ----r.:oKiT .red 1-' ulf- up i. · o d i · i e i' u ii- up 
Score s Per Tri al Scores ~er ~riu1 

_su_b_j__c c_'t ___ 1_2_~ t_?_!3__d _ _ 3r_cl _ _ X __ s,........u bj e_~..!___1_~t __ 21].cl )rcl 

1 13 15 12 1 3 . 6 7 1 1 2 1 4 l l 1 ' . 3 3 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

14 

1 5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1 0 9 8 9 . 00 

1 5 3 3 7 .00 

22 23 18 2l . v0 

3 5 5 4 . 33 

6 10 lO 8 . 67 

6 11 18 l1 . 67 

22 17 1 2 17 . 00 

10 19 15 1 4 . 67 

10 6 16 10 . 67 

5 9 8 7 . 33 

6 1 0 10 8 . 67 

8 8 10 8 . 67 

11 1 3 15 1 3 . 00 

11 10 11 10 . 67 

8 9 9 8 . 67 

9 7 6 7 . 33 

1 5 12 1 2 13. 00 

12 9 6 9 . 00 

10 20 1 6 15 . 33 

1 3 1 5 1 5 1 4 . 33 

6 8 1 5 9 . 67 

1 5 18 10 1 4 . 33 

11 24 1 4 16 . 33 

2 

3 

I~ 

5 

6 

7 

8 

9 

1 0 

11 

12 

1 3 

14 

1 5 

16 

17 

18 

1 9 

20 

21 

22 

23 

2.4 

1 0 

5 

1 5 

11 

6 

1 2 

16 

10 

10 

8 

10 

12 

9 

8 

9 

1 2 

8 

12 

12 

12 

10 

2 

7 

9 10 9 . 67 

6 2 4 . 33 

1 9 18 17 . 33 

12 1 2 11 . 67 

5 7 6 . 00 

10 20 14 . 00 

1 7 10 1 . ')) 

11 1 0 10 . 33 

1 0 11 10 . )) 

8 6 '( . 3 3 

6 7 7 . 67 

4 9 8 . 3) 

7 

10 

4 

1 

16 

20 

1 4 

15 

1 2 

12 

8 

15 1 0 . 3) 

~ 9 . 00 

11 7 . 67 

1 5 13 . 67 

17 13 . 67 

20 1 6 . 67 

1 1 3 . 67 

15 14 . 00 

23 15 . 67 

15 1 7 . 0 

11 8 . 67 



25 

26 

27 

28 

29 

30 

31 

)2 

33 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

12 15 
6 18 

14 1 3 . 67 
7 1 0 . 33 

10 10 ll 1 0 . 33 

15 10 9 11 . 33 

1 4 20 12 1 5 . 33 

9 11 13 11 . 00 

2 5 8 5 . 00 

14 1 4 7 11. 67 

4 6 5 5 . 00 

10 9 11 1 0 . 00 

16 9 10 11.67 

8 7 10 8 . 33 

6 14 1 5 ll.67 

10 12 1 5 1 2 . 33 

7 9 9 8 . 33 

8 13 10 10 . 33 

1 0 10 8 9 . 33 

29 13 1 9 20 . 33 

6 ll 9 8 . 67 

9 ll 7 8 .3 3 

15 15 15 1 5 . 00 

18 18 16 17. 33 

1 4 1 2 17 14 .3 3 

4 0 ll 5 . 00 

9 9 6 7.00 

7 17 18 1 4 .00 

1 3 1 4 10 1 2 .3 3 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

. 5l 

1 3 15 1 4 14 . 00 

13 18 5 10 . 33 

1 0 10 11 10 . 33 

1 5 1 0 9 11 . 33 

11 18 1 9 16 . 00 

9 8 11 9 . 33 

2 5 8 ) . 00 

14 1 4 7 11 . 67 

7 8 5 6 . 67 

10 9 11 10 . 00 

16 9 10 11 . 67 

13 16 1 5 14 . 67 

6 1 4 15 11 . 67 

10 12 15 12 . 33 

7 12 8 ~ . 00 

9 6 5 0 . 67 

9 3 1 0 7 . 33 

10 10 1 0 10 . 00 

7 8 10 8 . 3.5 

1 3 13 10 12 . 00 

10 18 13 1 3 . 67 

14 18 17 16 . 33 

14 1 9 1 5 15 . 33 

5 3 7 5 . 00 

11 9 10 10 . 00 

1 6 12 1 6 16 . 00 

9 5 10 8 . 00 

78 



79 

52 5 13 1 6 8 . 00 5 2 10 1 6 13 13 . 00. 

53 10 10 1 2 1 0 . 67 5 3 11 5 1 0 8 . 67 

51 8 7 10 8 . 33 5 .4 6 6 1 3 8 . 3 ) 

~;5 15 21 1 0 1 5 . 33 55 15 1 8 18 17 . 00 

56 6 7 7 6 . 67 5 6 8 9 2 6 . 3) 

57 19 21 22 20 . 67 57 1 0 1 9 21 21 . 00 

58 18 22 20 20 . 00 58 5 7 :J 7 . 00 

59 11 12 8 1 0 . 33 ~ :J 2 8 8 6 . 00 



80 
1tc\.'./ SCORi,~S ~'OR THE 14- YK c..H. OLD SUBJ .bCTS P1 R'i'ICI . . A'ri:; ' 

D T s.' :i t.~~ l 'USH Al:-;D PULL T.ES 'i'S li.S .i:r.;_:,_suR..SD JJY 1 -E b u' D- DY1f · , __ 0 .,_::1.e:rt. 

-- - ----- - ======== 
--··----~USl1 J:est _ _ _ 
Sub,) c c t 1st 2:1.d 3 r d X 

1 52 36 34 37 . 33 

') 
L 

3 

4 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

1 4 

15 

1 6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

24 22 18 21. )3 

28 34 40 34 . 00 

44 42 48 44 . 67 

36 44 30 36 . 67 

30 24 22 25 . 33 

26 33 . 48 35 . 33 

28 36 54 39 . 33 

42 42 50 44 . 67 

22 24 32 26 . 00 

36 26 

30 34 

32 

22 

28 

32 

44 

24 

38 

34 

16 

48 

22 

34 

24 

42 

36 

34 

36 

32 
~,-

) 0 

38 

32 

47 

32 

18 

20 

34 

44 35 . 3:5 

34 32 . 67 

42 38 . 67 

38 32 . 00 

34 ')2 . 00 

44 37. 33 

46 40 . 67 

32 30 . 67 

46 40 . 67 

36 34 . 00 

48 35 . 33 

38 39 . 33 

34 24 . 67 

32 28 . 67 

28 28 . 67 

Subject 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Pull -,.res t 
ls t 2nd 3 rLt 

40 38 40 

38 30 34 34 . 00 

32 30 28 30 . 00 

40 38 )2 4) . 67 

26 26 4o )2 . 6'/ 

2 4 2 ' 28 '> G • 00 

30 26 34 )0 . 00 

30 46 38 38 . 00 

40 42 42 41 . 3) 

22 38 20 2u . 67 

26 

20 

) 2 

14 

24 

32 

50 

30 

38 

28 

32 

42 

34 

34 

34 

23 

32 

34 

22 

48 

4-

34 

34 

42 

3 

28 

36 

34 

36 

30 

41 30 . 00 

20 18 . 67 

22 j . • 67 

42 38 . 00 

38 40 . 7 

3 )2 . 67 

40 0 . 00 

30 ) 0 . 67 

32 30 . 67 

42 ' 0 . 00 

2 30 . 67 

36 ]:) . 33 

36 33 . 33 



26 

27 

2C 

2 ~ 

30 

31 

32 

) ) 

34-

35 

)6 

37 

38 

39 

40 

41 

42 

.1_'7. , ) 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

24 36 58 i 39 . 33 

46 40 40 42 . 00 

4C 34 34 36 . 00 

32 24 34 29 . 33 

40 46 38 41 . 33 

24 36 32 30 . 67 

30 60 50 46 . 67 

52 38 40 43 . 67 

30 30 34 31 . 33 

40 30 42 37 . 33 

48 34 60 51 . 33 

30 20 20 1 6 . 67 

38 36 53 42 . 00 

28 24 28 26 . 67 

34 34 32 33 . 33 

26 22 26 24 . 67 

30 30 32 30 . 67 

40 56 40 45 . 33 

24 24 40 29 . 33 

38 20 32 3U . OO 

24 28 40 30 . 67 

40 40 28 36 . 0U 

36 40 50 42 . 0u 

46 36 48 43 . 33 

42 42 28 37 . 33 

28 24 26 26 . 00 

30 24 26 26 . 67 

16 24 24 21 . 33 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

38 20 30 29 . 33 

48 50 60 62 . 67 

50 34 34 39 . 33 

26 34 34 31 . 33 

36 30 34 33 . 33 

26 42 26 31 . 33 

30 32 34 32 . 00 

38 36 30 34 . 67 

30 26 34 25 . 33 

34 30 28 30 . 67 

44 38 42 41 . 00 

30 30 30 30 . 00 

28 28 40 32 . uO 

38 34 34 35 . 33 

32 38 48 39 -35 

1 6 22 30 22 . 57 

30 32 24 28 . 67 

56 56 60 5 . 08 

32 32 38 3U . 67 

30 34 32 32 . 00 

38 40 38 38 . 67 

38 36 32 35 -33 

40 38 42 0 . 00 

42 50 52 8 . 00 

50 44 4 46 . 00 

30 28 30 29 . 33 

26 20 38 28 . 00 

1 4 1 1 6 1 4 . 67 

81 



82 

5 4 38 32 32 34 . 00 54 30 34 28 3U . 6 '( 

5 ~ 28 20 22 23 . 33 55 38 32 36 35 . 33 

56 28 36 28 2~1.33 56 28 40 32 35 . 00 

57 22 40 46 36 . 00 57 18 28 28 24 . 6'( 

58 30 22 26 26 . uu 58 24 24 26 2 4 . 6 '( 

59 22 30 32 28 . 00 59 26 28 28 20 . 67 
----



l0U s co;u s l<'OH THE 15 YK~R OLD ~U&£C TS F.~ttTICIP~~:rL. G 
I . . '.L'i.i:G J.iU lll ZOj Tn.L }Jl·J).J:SR Ai:i.D 1'1-.~ :Oilii~ "u '-;i lu . G- J..'.r;;y].::i 

.::)en t .i_rL i.W.llt_; 
~e t 

Sub jec t 1 st 2nd 3rd X Subje ct 1st 2nd 3rd X 
1 8 u 15 I 5 . 6·r 1 4 . 4 '{ . 5 13 . 6 8 . 30 

2 

3 

4 

5 

0 

7 

1 0 

11 

1 2 

1 3 

JA 

1 5 

1 6 

17 

18 

1<J 

20 

21 

22 

23 

24 

25 

1 2 

3 2 

u 0 

1 5 1 5 

15 

2 

'( 

1 

1 2 . 00 

0 u. uo 

1 5 15 . 00 

1 5 12 . 33 

0 1 . uo 

2 

3 

4 

5 

6 

7 

15 15 15 15 . 00 

1 5 1 4 1 4 14 . 33 

8 

'{ 15 15 12 . 33 1 0 

1 5 15 1 5 15 . UO 11 

0 0 u 0 . 00 12 

u u 0 u . 00 1 3 

15 1 3 15 14 . 33 14 

15 15 15 15 . 00 15 

5 6 6 5 . 67 1 6 

0 0 0 0. 00 17 

0 0 0 0 . 00 18 

1 5 8 1 4 12 . 33 1<j 

10 b 4 6. 6'{ 20 

3 1 8 4 . 00 21 

6 4 3 4 . 33 22 

15 1 1 5 15 . 00 23 

6 6 6 6 . 00 24 

1 5 15 15 . 15 . 00 25 

0 0 0 0 . 00 

0 0 0 o.ou 

18 . 0 10 . 7 1 4 . 7 1 4 . 4 7 

1 . 0 5 . 1 1 . 1 4 . 40 

0 0 0 0 . 00 

11 . 0 1 0 . 3 11 . 3 1 0 . ~3'/ 

20 . 0 35 . '{ 1'( , 0 2tl. 2) 

2 . 5 1 . 5 1 . 3 1 . rr 
6 . 3 1 . 3 1 . 0 2 .87 

5 . 2 4 . 3 6 . 2 5 . 23 

0 0 0 0 . 00 

3 . 8 3 . <J 3 . '( ) . 00 

0 0 0 o . ou 

3 . 0 1 . 0 2 . 0 2 . 00 

0 0 0 o.oo 

0 0 0 0 . 00 

( . 9 3 . U 5 . 7 5 . )3 

0 0 0 0 . 00 

0 0 0 o .oo 

~ . 2 ~ - 5 9 . 0 <j . 23 

5 . 0 ~ . 2 2 . 5 ~ - 3 

0 0 0 o.ou 

11. 0 1 5 . 7 22 . 6 1 6 . ) 

83 



2G 

27 

28 

2~ 

3U 

31 

32 

33 

3!:-

35 

36 

3'{ 

38 

40 

41 

42 

43 

44 

45 

46 

47 

48 

4\j 

50 

51 

52 

53 

6 9 15 ! 10 . 00 

4 3 3 3 . 33 

~ 15 15 13.00 

1 5 15 15 15 . 0U 

u u u u. uu 

15 15 15 15 . 00 

u u u u. uu 

15 1 2 1 4 13 . 6'{ 

1 5 15 15 15 . UU 

1 2 0 1. 00 

6 (3 3 5 . 67 

5 2 2 3 . UU 

u u u u. uu 

3U 3U U 2 . UU 

15 15 15 15 . 00 

15 15 15 15 . 00 

15 15 15 15 . UU 

1 6 6 4 . 33 

u 0 u o. uo 

1 4 15 15 1 L~ , 6'{ 

2 6 2 3 . 33 

1 1 1 1. 00 

(3 15 15 12 . 67 

1 2 15 15 1 4 .00 

7 9 7 7 . 6'{ 

14 6 1 4 11 . 33 

15 1 5 15 15 . 00 

10 3 4 5 . 6'/ 

I I 2b 
I 

10 . 4 11 . 5 lj . 8U 

7 . 0 4 . 3 ) . U 4 . '{'( 

28 1 2 . ~ 17 . 5 23 . 5 10 . 6'{ 

2~ 10 . 7 8 .8 1) . 3 10 . ~3 

3~ 0 0 ' 0 0 . 00 

31 3 . 7 6 . 3 9 . 0 6 . )j 

32 0 0 0 0 . 00 

33 0 0 0 0 . 00 

34 1 4 . 6 20 . 4 1 4 . 6 16 . )) 

35 

36 

37 

38 

40 

41 

42 

43 

45 

0 0 0 

4 . 2 6 .1 5 .1 

0 0 0 

4 . 0 11 . 7 10 . 3 

0 0 0 

0 0 0 

2 . 5 0 1 . 0 

7 . 0 4 . 7 8 . 5 

3 . 1 7 . 1 'i . 8 

0 0 0 

5 . 0 4 . 4 5 . 5 

0 . 00 

:) . 1) 

0 . 0 () 

8 . 6 '( 

0 . 00 

O. OJ 

1 .17 

G. 73 

-
1.) . 

0 . 00 

6 . T/ 

46 10 . 5 17 . 5 1 6 . 3 11 . 43 

47 8 . 0 4 . 0 2 . 0 5 . 43 

48 

4~ 

50 

51 

52 

53 

1 .0 2 . 5 0 1 .17 

0 0 0 0 . 00 

8 . 6 3 ~ 1 8 . 6 6 . 77 

3 . 4 3.8 3 . 9 3 . ~3 

7 . 2 9 . 4 14 . 6 10 . 3 

8 .1 9 . 1 9 .1 8 . 77 

84 



5 4 10 3 4 ') • 67 J 54 
0 2 . 4 1 . 9 

55 1 0 1 3 1 5 12 . 67 55 0 0 0 
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RA.i 0C 0 J\_j S~'_) :8'0!.-l 'f l-IE 15 YKJi. OLD ::)U u.J.DCTS p_ r.t'ICIL: .. TLlG 
L . ~~ ~l~~ l\!ODL."I.....:D l-)U o :n- -0? ~· "J:J i.:onr_:_.1 r_,_:;n · ·m.J:u- u1j ~'D..J~' J 

- ---·-- ---- - it Oclij:' i ccJ. i 'u.1 l - up 
- -----

1\: ociil' i e Li. l'usil- Vp 
Scores Ie r 'i.'ria1 ::)core -. -. e r '.L'ri ;.;.l 

s ~0~_J c _s:t ____J_~_!_ 2nd __ _? r cJ. _ _ x _ __ s u u :i e c t 1st :2nd 
.. x r (l 

1 15 1 5 10 1 ) . 33 1 1 0 11 12 11 . 00 

2 1 5 1 4 1 '3 1 L~ • 00 2 23 23 22 22 • Or{ 

3 20 1 3 11 1 4 . 67 3 1 2 1 tlr 10 12 . 00 

tlr 10 10 12 10 . 67 4 12 10 IJ 1G . u0 

5 1 6 1 4 1 4 1 4-. 67 5 <j 7 7 '( . 67 

6 10 1 4 1 4 1 2 . 33 6 1 3 13 13 l ) . OO 

7 7 5 9 7 . 00 , I 4 14 9 :J . OO 

8 19 2 L1r 1 9 20 . G7 8 10 18 19 1:; . 67 

9 18 1 5 1 6 1 6 . j 3 c 'j 20 i r{ 1 2 1o . jj 

10 10 l l 0 10 . 00 1 0 11 10 1 2 l 0 . 6'1 J 

11 -- 15 1 3 15 1 , ~ . )3 11 6 10 10 <·· . G7 

1 2 6 8 1 2 8 . 67 l 'l _ c_ 10 8 1 2 1u . Ou 

13 3 7 5 5 . 00 13 5 1 ~ 13 S . 33 

1 4 16 1 4 20 16 . 67 14 11 18 17 1~ . 33 

1 5 17 16 1 5 1 u . OO 15 15 15 15 1 . 00 

16 21 18 21 20 . 00 16 9 20 15 l ·c • 67 

17 15 1 4 9 12 . 67 17 11 10 14 11 . 67 

18 14 1 4 1 6 1 4 . 67 18 17 9 17 1 -~ . 33 

19 9 6 8 7 . 67 1 9 1 5 6 9 10 . 00 

20 1 0 0 8 ~ . 00 20 20 1 0 1 5 15 . 00 J 

21 9 1 0 11 10 . 00 21 1 0 10 10 0 . 0 

22 6 6 8 6 . 67 22 8 3 6 5 . 67 

23 5 1 4 10 9 . 67 2j 6 5 1 5 6 . 67 

24 26 10 1 3 17 . 00 
' 

24 12 13 10 1 2 . 33 



2) 

2? 

~} ~,._) 

'- J 

jO 

31 

")2 

)3 

3) 

37 

38 

:~ 0 

tJ.1 

lj.2 

43 

44 

45 

47 

48 

49 

50 

51 

52 

53 

1 0 17 20 1 ~ . 67 

10 1 9 1 4 17 . 00 

11 10 7 8 . 67 

11 1 6 14 13 . 67 

JA 20 20 18 . 00 

9 9 9 9 . 00 

15 1 4 1 9 1 6 . 00 

3 9 10 7 . '.5 3 

10 7 11 9 . 33 

11 21 11 1 4 . 33 . 

3 7 9 6 . 3) 

7 3 15 8 . 33 

G 6 9 7 . 00 

14 16 14 14 . 67 

6 9 6 7 . 00 

7 9 8 8 . 00 

1 4 10 5 9 . 67 

1 0 16 21 1 5 . 67 

20 18 17 18 . 33 

3 10 18 10 . 33 

9 8 1 3 10 . 00 

15 20 1 9 18 . 00 

1 6 9 1 0 11 . 67 

9 11 11 10 . 33 

1 5 15 1 6 15 . 33 

1 4 14 12 13 . 67 

1 2 11 10 11 . 00 

15 13 10 12 . 67 

20 20 18 1 9 . 33 

25 

26 

27 

L8 

29 

30 

31 

)2 

) 3 

34 

35 

36 

37 

38 

39 

4-1 

42 

43 

44-

45 

46 

47 

48 

49 

50 

51 

52 

1 0 1 2 20 1 4 . 00 

17 15 15 1j . 67 

6 8 1 0 0 . 0 

9 1 0 9 9 . 33 

1 0 1 0 1? 11 . 67 

12 10 7 j • ' ( 

1 0 1 3 1 5 12 . 67 

1 c· 
? 10 12 

) . 33 

12 . 3J 

1 3 2~ 20 1~ . 3) 

5 8 1 0 '/ . 67 

18 11 15 14 . 67 

6 5 5 ) . 33 

6 14 16 12 . 00 

6 9 8 '/ . 67 

7 8 7 7 . )) 

7 21 20 10 . co 

1 ~ 30 20 2) . 0 ~ 

6 8 1 2 8 . 67 

1 2 10 1 1 2 . 00 

1 4 13 10 12 . 00 

7 9 1 6 10 . 67 

18 1 6 1 2 15 . 33 

1 2 11 11 11 . 33 

10 12 1? 1 2 . 33 

1 0 1 ~ 1 2 1 2 . 0 

16 7 9 1 0 . o7 

18 11 21 16 . 67 

8 22 2 18 . 33 
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20 111. 67 154 5 7 5 L-. 67 

13 11 . 33 55 5 10 10 8 . 33 
------ ------ ------ --------

7 8 

10 11 
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lU\f SCOlt8S POll. Tim 15 YEAH 01D SUDJ ·'C~.:> l ;1u TICIP"di.i.!!J 
n :! ~-~;~~ YlJ SJ:-1 .\.1::.0 l)ULL r_Li_G~ rl s JtS [,j ~.As Ul _t;J) bY T~ iJ~ :;.u· '! .0- DYt: _,,_j,_.(J •.•• ~ ·i.'.J .. 

rush 'l'es t }u11 Test 
suo;j cc t 1st 2nC. 3rd X Subi ect let 2nc1 

1 22 28 30 26 . 67 1 28 ) 0 30 ~9 . G'/ 

2 40 42 40 40 . 67 2 46 32 36 38 . 00 

) 26 30 32 29 . 33 ) 40 1).2 40 :~ 4 . 00 

4 46 38 38 38 . 67 4 36 40 50 1).4 . 6'( 

5 36 50 36 38 . 67 5 28 20 30 39 . )) 

6 26 38 24 26 . 00 6 30 38 40 36 . UO 

7 28 30 30 29 . 33 7 3e 34 36 )6 . 00 

8 34 38 44 30 . 67 8 54 40 J 2 •r8 • 6r( 

9 35 50 50 4-6 0 00 9 40 40 36 3 • 6'( 

10 48 48 34 34 . 33 10 1 4 22 22 19 . 3:5 

11 20 26 20 22 . 00 11 30 28 40 32 . 67 

1 2 38 34 46 39 . 33 1 2 32 32 )4 3 . 67 

1 3 40 26 28 31 . 33 13 38 38 32 36 . 0() 

1 4 32 34 24 30 . 00 14 22 24 24 23 . 33 

1 5 30 26 32 29 . 33 15 0 50 50 4o . 67 

1 6 44 40 44 42 . 67 1 6 22 47 35 34 . G7 

17 38 34 40 37 . 33 17 26 28 30 29 . 34 

18 22 28 28 26 . 00 18 34 38 0 37 . 33 

1 9 28 28 34 30 . 00 19 38 36 36 36 . 67 

20 24 28 3 L~ 38 . 67 20 36 40 36 37 . 33 

21 30 30 54 38 . 00 21 50 45 46 47 . 00 

22 44 50 36 43 . 33 22 1 4 14 28 18 . 67 

23 38 30 24 30 . 67 23 56 34 44 44 . 67 

24- 42 38 36 38 . JG 24 28 20 20 22 . 67 



26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

4-G 

47 

48 

49 

50 

51 

30 42 34 35 . 33 
40 40 40 40 . 00 

2" 0 30 20 26 . 00 

28 26 32 28 . 67 

36 34 32 34 . 00 

50 46 56 50 . 67 

40 32 44 38 . 67 

38 26 24 29 . 33 

48 26 36 36 . 67 

46 38 48 44 . 00 

36 38 36 36 . 67 

22 24 20 22 . 00 

24 28 30 28 . GO 

36 40 40 38 . 67 

52 48 48" 49 . 33 

54 30 50 44 . 67 

34 54 54 47 . 33 

32 32 40 34 . 67 

38 38 36 37 . 33 

30 38 40 36 . 00 

28 26 20 24 . 67 

24 30 30 26 . 67 

42 42 . 44 42 . 67 

22 22 22 22 . 00 

34 38 44 ) 8 . 67 

40 48 32 40 . 00 

22 28 22 . 24 . 00 

25 

26 

27 

28 

29 

30 

31 

32 

:53 

34 

35 

36 

37 

38 

"3 9 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

42 38 38 39 . 33 

42 36 58 45 . 33 

32 38 32 34 . 0Ci 

26 24 42 32 . 67 

30 30 32 ) G. 33 

? 4 ?2 46 50 . 67 

48 ~0 50 4S . 33 

48 50 50 49 . 33 

28 44 48 4U . OO 

36 26 38 33 . 33 

36 48 38 40 . 7 

28 32 30 30 . 00 

24 22 18 21 . 22 

28 24 28 26 . 67 

34 42 40 38 . 67 

42 52 50 48 . 00 

32 4~ 30 35 . 43 

34 52 72 ~7 . 33 

28 30 24 27 . 33 

38 38 36 3? . 33 

36 38 48 40 . 67 

28 28 28 28 . 00 

30 24 22 2J . 33 

48 40 46 4 . 67 

22 22 20 21 . 33 

40 48 4 4 . 00 

40 46 42 2 . 67 

~0 
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52 32 26 24 27 . 33 52 24 20 28 24 . 00 

5::> 1~0 42 40 40 . 67 53 30 30 )2 30 . 67 

54 24 5 6 44 41 . 33 54 38 38 40 38 . 67 

55 34 34 34 34 . 00 ' 5:::> 30 36 30 32 . 00 

.. . . ' • • . . ~ . . . . . . .. . 



92 

~{/~ \l sconEs FOH '.tl-IE 16 Y:ii:AR 01}) ~U~J- ~C:CTS 1-'~·u TIC Il)l~'rL. (.;-
L i 'l'l i~ 1-iO.iU L:: Ol·i TAL L11.DD~~~i. . .i\1{0 TH~ Dill -T 1 : 

..:1..L . J.Llf ' T . .:.::.)~'o 

- - -- li ori z o~ t e:~l1acl c.le r Ben 1; .1.rr 
Test Te s t 

S'J.-oJc c"c 1st 2n6. 3rd x :::iuo jec t l st 2nC:~ 3rc.. ---= 
J 

1 c· 
::> 1 5 4- 8 . 00 1 7 . 5 9 . 7 9 . ) 6 . 67 

2 14 14 15 1 4 . 33 2 2 . 0 6 . 3 5 .1 4 . 47 

3 2 2 4 2 . 67 3 7 . 2 6 . 2 8 . 3 7 . 2) 

L1r 9 15 1 5 13 . 00 4 5 . 0 ) . 0 1) .1 7 . 3) 

5 5 4 4 4 . 33 5 3 . 0 2 . 0 6 . 6 3 . 53 

6 11 1 4 8 11 . 00 6 0 0 0 o.oo 
7 1 5 15 15 15 . 00 7 11 . 6 1 ) . 6 7 . 6 10 . 93 

8 1 5 l ~-::> 1 5 15 . 00 8 0 0 0 c.oo 

9 1 5 8 15 1 2 . 67 9 14 . 4 1 5 . 5 1 9 . ? 16 . 47 

10 15 1 5 15 1 5 . 00 1 0 7 . 2 1 2 . 7 11 . 0 1 0 . 30 

.11 ~-
:,.: 1 ,5 ~.5 1 ? . . 1 5 . 0.0 11 2 . 5 8 . 0 ,8 ~ 2 6 .. 23 . . .. . ·. 

12 6 7 15 9 . 33 12 r • 0 13 . 0 9 . 3 8 . 7'/ 

13 0 0 4 1 . 33 13 0 0 0 0 . 00 

14 3 3 3 3 . 00 14 2 . 0 3 . 0 0 l . L>7 

15 9 7 15 1 0 . 33 15 7 . 2 8 . 3 11 . 0 8 . 8 3 

1 6 1 3 4 2 . 67 16 0 0 0 0 . 00 

1 7 1 2 2 1. 67 17 0 0 0 0 . 00 

18 7 14 12 11. 00 18 1 0 . 0 6 . 0 5 . 0 7 . 00 

1 9 6 5 1 5 8 . 67 1 9 4 . 0 2 . 0 7 . 3 4 . 43 

20 3 6 3 4 . 00 20 7 . 2 2 . 3 5 . 3 . . 93 

21 15 15 15 15 . 00 21 0 0 0 0 . 00 
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R.i;.,'i SCOrL~S --·'OR Ti-m 16 YBli.R 01 1 SU .JJ .t~CTS P1 ?'l'ICIP Tl 11 ' 
I E 'l:HE I:10Di i!' I BD :PUSH- UP 1\.:C:U lJO:iJi j'I .r..D l-'ULl- UP 1'~.::i~J 

- -- ----
;,;odi i' i-ed :Pull- Up hio cu:L leu } U "'Jl - up 

Scores F'er ·rri al Sco res :L-- c r irL:.l 
Sub~ct l s t 2n o_ 3rcl. x Suoj e ct l st 2nd -)rei A 

1 6 17 1 7 1 3 . 33 1 8 10 9 9 . 00 

2 1 2 15 11 12 . 67 2 1 6 9 9 1 1 . )3 

3 16 10 12 1 2 . 67 3 16 8 1 0 11 . 3) 

!J- 10 13 1 8 13 . 67 4 6 8 10 0 . 00 

5 10 9 1 2 1 0 . )3 5 18 16 10 14 . 67 

6 5 17 21 14 . 33 6 6 16 20 1 4 . 00 

7 15 15 15 1 5 . 00 7 7 9 9 3 . 33 

8 9 23 16 1 6 . 00 8 10 s 1 2 10 . 33 

9 20 1 5 1 5 1 6 . 67 9 10 9 11 10 . 00 

10 18 1 9 20 19 . 00 10 1 5 18 1 6 1 6 . 33 

11 10 10 12 10 . 67 11 10 10 1 2 10 . 67 

12 11 7 13 1 0 . 33 1 2 8 9 13 10 . 00 

13 7 8 1 4 9 . 67 13 4 1 0 1 3 9 . 00 

14 13 1 4 15 1 4 . 00 1 !J- 1 9 20 1 5 18 . 00 

15 11 17 20 1 6 . 00 15 14 15 10 1) . 00 

16 1 0 13 13 12 . 00 16 11 16 18 15 . 00 

17 3 5 5 4 . 33 1 7 2 5 5 4 . 00 

1 8 10 1 2 1 6 1 2 . 67 18 7 1 5 1 0 10 . 67 

19 17 1 9 21 19 . 00 19 8 15 10 11 . 00 

20 10 10 1 4 11 . 3 3 20 1 4 15 1 4 15 . 67 

21 5 7 8 6 . 67 21 5 7 7 6 . 35 
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lU~ ,·; SCO l)l~~) ~·· o a 11 H~ 1 6 YEAR OLD ::>u .0J:sc rrs Pi~.RTIC IP1~ ·l i l ' 

E J J: lij~; I)U ~ll ALJ.0 :PULl J r ;-, ·, t l .:. t rp ,· -~ 
.1J...J0.L..U .ctS M~"1SU .il.ED :i.1Y f}lli il!u D- .DY! _L .. o ~. d:;:r.r.:r 

1)ush Tes t Pull rres1:; 
Sl(u;j_ cc t ls t 2nd 3r d -:::? Subject l st 2nd 3rd ::-

A 

l 28 2n 0 54 37 . 33 l 28 18 54 33 . 3) 

2 46 46 50 Ln . 33 2 38 34 38 36 . 67 

3 48 48 30 42 . 00 3 52 50 40 ·t? . 33 

4 46 46 4-4· 45 . 33 4 42 48 50 46 . 67 

r· 
~ 48 40 50 56 . 00 5 46 46 1).0 44 . 00 

6 34 24 34 27 . 33 6 30 30 28 29 . 33 

7 38 38 40 38 . 67 7 38 1).0 54 44 . 00 

8 62 62 64 66 . 00 8 56 52 56 54 . 67 

9 40 22 58 40 . 00 9 48 42 40 3 . 33 

10 42 40 46 42 . 67 10 38 44 48 43 . 33 

ll ~- 24 38 36 32 .67 ll 24 34 36 31 . 33 

12 24 26 30 26 . 67 1 2 40 34 40 38 . 00 

13 2 t~ 26 28 26 . 00 1 3 32 30 3 32 . 00 

14 38 38 40 48 . 67 14 36 42 22 33 . 33 

15 30 26 36 30 . 67 1 5 32 30 32 3l . 3j 

16 32 22 40 31 . 33 16 42 40 40 .0 . G7 

17 36 38 32 35 . 33 17 38 40 38 36 . 67 

18 28 22 28 26 . 00 18 30 26 26 28 . 67 

1 9 24 32 30 28 . 67 19 22 34 32 29 . 33 

20 22 50 36 36 . 00 20 36 50 52 o . OO 

21 20 24 24 22 . 67 21 42 38 38 39 . 33 



BI BLIOGHAPHY 

Books 

:Barro•;,r , :=arol d !.l ., an d J.: c Gee , Ro semar y . .A I)rac tica1 .A-op r oach 
to hl easure~ent in ~hys i c ~1 ~du c ati on . Philauelp 1i ·· : 
Lea @l d ~c D i~er , 1~64 . 

}~ ovard , J ol1n P ., Co ze~1s , 1•;rederi ck ,/ ., and J:Iat;:.lan , :i . Pat i cia . 
'rests an d ~.ieasuremen t s in l-h,y s ica l Education . :ehil -
a c.t e1pll i G. : ,/ . .J . Saunue r s - c ompany-, - I :!4-~--

Cl ar;~e , 11. har r i s on . j.,;uscul a r Stren c; t h 211d ~duract c in : .. ~m . 
En glewoo ci Clii'i' s , Hev.r Jer s ey : } r cnt ic e- Jla.Ll , It1c ., 1<:;6 - . 

Esp ens chade , A:ma . " i'.lotor De v elop:n en t . '' .::>cience ~m~_~d.icinc 
of ~xerci s e ___ ?.l1 d ~orts . Edited uy ,/a rrc J. . Jo ~lC' OI1. 
i!c 1·1 York : H<::.rper 8.Il d J.oH , 1 960 . 

J oll.YJ. son , .Jarry 1 . , an ci .l . el s on K . l-rac tic a l ~ o r 
:;~valuation 
l.. i nnesota : c:Jur::;ess Publi shing 

i".i cCloy , Charl es H. 'i'he Leasure!]ent of thl e tic P o ·ter . e w 
York : A. 0 • .b~L l l 8S &:.'lei. c'O:"pany , 19)2 . 

Scot t , ;.; . 8-l adys , and }'rench , Esther . ··. ;ec:. surer.: e:1t and. _ .;v ;.Uut"..t.i. ~) .1 
i n F_by ::; i~al~~_?ucc:::.ti on . =.,) uouqu e , lo v;a : ,, m. c . .Broo,·i.l <.l.!-d 
Co:!11_J ELtly ?u uli sl:e r ~ , 19:5 9 . 

Jill g oos e , Ca rl ~ · 
~duc ation . 
1 9ol-:--

.Evaluation 
..:l e·:.; York : 

i n I-Ieal t h .;::;ducatio::-1 '- ~ci ?h··;--i b.l 
, __ c Graw- riill !500k 

:eerio d i c a l s 

Ca rpenter, Aileen . "A Cri tic a l .Stuci.y of t he Pac t or · etemi..YJ.il: g 
Effect ive Streng th f or ,;on en . " 1 esearc1: ~ uart e rl :; , 
( De c ember , l <jj8) , 3- 27 . 

u An Anal y s i s of t h e ~ el a t ions!1i p of --:'!acto rs 
of Velocity, Strengt h , and_ Dec..d ,iei f_S.ht t o ~ thletic :_·· er
formance ." ~1.ese arc ~1 ~<{uarte rl y , I I \ ·: arch , 19· ) , 3 - )~ . 

Co tten , Doy ic e J ., a.n ci h~arwitz , ~on~1 i e . " nel a t io shi 
Tv10 .l"l exed- Ar m l ·i2n~; s and Pull- Ups :f or College 
Resem~c:C1 ~ uarte rl y , ~· •. ~. _ _:;,_:\. (:.,ay , 1 969 ) , 41 5- 16 . 

13e t ·::e en 
o . en . 11 

Bckert , Helen ;.i ., a:rH.l Day , J une . "Relat i o· shi n .Je t-.·.:e en 3tren . ._;t· 
and ,/ork Lo a d in Pu sh- Ups . 11 Re se a r c h ~J uarterl -: , ~GV':·! II 
(Uctober , 1 967) , )80- 8 3 . 

95 



9 6 

Jc:spens chacl. e , Anna S ., and r,lel eney , 1!.. . 11 l;w tor Perf or :1<:m c e 
oi ' 1\.ciole scent Boys 211d Girls of To day in Co:Tipar -
i s on ·.'lith Tho se of 'J' ;,·.ren ty- .l·'our Yean.:> Ag o . 11 e <·eu.rch 
Quart erl y , XXXII (i'.lay , 1961 ) , 1 86- 18 9 . 

Hincon , l.larliyn TJ . 11 1m El e ctromyoc;raphi c Study of t he 
Push- Up ::or ·.'/on en . 11 Re sea rch Qua r terly , ~-"'a 
( Liay , 1 969 ) , 305- 308 . 

Hun tingcr , Paul V/ . 11 :8ffec t of Systematic Hori z on t a l 
Ladder Exerci s e.s Up on Body Str ength o '.l llird 
Grade Chil cl r en . 11 Re se 2..rch Qu arte r l y , ~ - VI 
( ~ay , 1 955) , 15 9-1~2 . 

I:1 cCloy , Cha rl es H. 11 The Apparcn t Ir p ort a.ncc or J rm 
Strength in Athletics . 11 He s e a rch Qu a te ly , 
V ( hla r ch , 1 934) , 8 . 

Sar gent , Dudley A . 11 The Physical Te ..,t of a llc.:m . 11 

American Phy s i ca l Educ a ti on ev icr1 , XXVI ( pril , 
1921 ), 2) . 

\Vessel , Janet A ., and Nel s on , Ri c ha rd C . 11 Rcl a t ions l i p 
Ee tnecn Gri p St r eng t h and 1 c[liev cmcn t in h' s ica l 
Edu c a tion A1aong Colles e ·11om n .'1 Res a r c h :,J U <J. -

terly , X . .:O~II ( L2.Y, 1961) , 2 44- 2 48 . 

Whitl ey , J . D., 2nd S;Ji th , 1 . E . 11 Larg e r Co r r e l8.tio s 
Obtained by Us i n c:; Av e r age : a the r Th2.Tl 11 :0e st 11 

Streng t h Scores . 11 ite sea rch ~) UaT't e rl ' , ~\XXIV 
( I.Iay , l 9 6 3 ) , 2 48- 2 4 9 • -

Wil s on , I.iarj or ie U. 11 l\. Study of Ar m a.nd Sh oulde r Girdle 
Stren t; th of ColleGe \1omen in Selected •re s t s . '1 

Research Qu a r terl'i , Tlf ( Oc t ober , 1 9..,. 4) , 258- 2 67 . 

Wil s on, 

Unpubli she d f.iateri a l s 

T..:Iarj or i e U . 
Str eng th of 
Unpublishe d 
1943 . 

11 A Study of Ar m and 'houlder Girdle 
Col l ege Women in Sel e c ted Te t · . 11 

!.~a ster ' s Thesis , U ~ ive rsity of Io\· a , 


