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clas, time and eplce arp ne to rform the .x.relsee 

uee hlch .re.s of the y t h the gr.atest 

Inere.s. tn strength? ra the resultll 'from theae exerclaes 

worth the tIme required to Inleter th 

Hypothe,l, ~ at kS"PU. The hypothesi' for thl 

study Ie that girl. who rfor the 'sometrtc exerc'ses will 

Improve In atr th to • gr r ree than w111 the girls 

whO partlelpate only In r hysfcal ucatlon activity. 

h"'" t9'~'¥"R t¥.! 1!:!.!. ,twur. his study fs concerned 

with three exerels using Isometric contraction, which Is 

a .ampllng of the f'eld of IsometrIc contraetton. It can 

only be e med that concluslona dr fr this etudy 

eould pert.ln to other I trfc exercl • 

'nth grade girls ranging In age fr .hi rteen to 

stxteen were used, end flndtn of ttll tudy Ihould be 

applied to thl roup. and n trls of dtfferent 

soee. 

hen the leometrlc contraction W88 performed, only 

the gtrl who was parttcfpatlng knew If ~he were performln 

to ma.lmum capacity. It .8S allumed that those doing the 

e.erctsee did eo to the blst of their ability. llkewlsl, 

It .a, Ilsumed that those In the control group, who ••re not 

shown the exerctsee. did not ett t 8ny of t at any time 

during the experiment. The girls In both groups were told 



of the Importance of doing only whet ked of them 

concerning th~ exercl • In caee Of the control group, 

thte nt not In ny of the exerct that were betng 

per by th xpertmentel group. 

lJ • OEr JNIT I o 

... r ~rl""' •• The abt I·tty of cl. to work agalnet 

res Istanee! 1 

Jsometric '2nt[actlq~. Tension devI" In 8 musc'e 

without clueing It to ehorten. end muscular effort which doee 

not reault In v t. 

11,. 111 r PROCEDURE 

A d physical progr .tll contain 

aettvltlee that encompase e'ements of strength building. 

It wae the ~urDose of th,s study to determtne whether the 

dttlon of three 'sometrlc exercises would Improve to 

strength ot gIrls to 8 greater degree than would the regular 

program of physical education. 

'nety-two girls Who were enrolled tn ftve physical 

educatIon perIOds a week at Mayberry Juntor High SChool. 

Ichlta, Kansas. were selected and divided Into two eQuat 

v trlc Trefnt , 
1962. 



roups. The equating wae done through the use of the Nelleen-

Cozens CI.sslflcatlon Index end three strength teats, which 

Included I 0) hang,lng,C:: (2) slt-uP8,' (3) Jump and reaC:h.4 

Theee three teete lind tcsted the degree of strength tn the 

arms. abdomen, andlegs,relpec:tlvely. of .ach g·lrl. 

The e~perlment8' group. In addition to participating 

In regular physical ucatlo actlvltl ..0 part In B•
 
program of I trlc contraction three times weekly. The 

control group took part In physIcal ucatfon ela8 wlth­

out th d It Ion of t trtc contraction exerct • 

The exerct Igned t renathen musc'es of 

the armo, omen, heir selection" blsed upon• 

available Itterature and upon the rec tlon of men who 

teach physlca' education and h u t In their athletIc 

programs. Th particular exerct re also coneldered 

u of th In hand'ing a larae group fckly. 

At the end of ntn. weeke, the girls repeated the 

three telte, end any en.n tn theIr scor not The• 

scores were tabulated for each group • who'e. and the 

two group re then compared wtth each other to determine 

ladya "". .r French. 
~Y8'Ua~!wn in PhV,Jc,' ~gucatlon (Oubuque, WI'\ 

- ubI1shers,- 7. 

3.l.!2J.S... P • • 

J.!l1sl., p • 36\.i1. 





CH4APT£A II 

F L.ITERAry 

This study Ie concerned with the value of certain 

leometrlc contraction e••rcl.e8 when Incorporated In a 

physical education progr for ninth grade girl.. There are 

many p@ople In the field of physical education who use thfe 

method of strength training and rec nd It highly, calling 

,t a new Innovation. Actually, the SUbject Ie not new 8t 

all, for 8S early 1928, Siebert was eKper'mentlng with 

the '.g mUlcles of • frog to s If Isometric contract'on 

caused the muecles to grow.' 

T TM TA.INII • o 

Although strength Is only a part of total phy.'c.1 

fitness, It Is an Important 'actor In an IndivIdual', 

performance, not only In athletic contests, but In every 

day "vlng. muscle grow8 larger and stronger only when It 

I, reQuired to work 8galnlt a taxing loed; this ts known 88 

the overload prlnclple.2 

Indlvldua' has etr th only In tne mUlclea he 

'Arthur H. steinhaus, "Training for Strength,"
Phy"qal Educatton N,wII,tt,r; 612, February '2, 1962. 

2Hugh Thompson, hValues of Iaometrlc Trelnlng," 
Schol80tJ~ Coach, 32138. September, '962. 
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usee, and wtll remaIn weak 'n any muscles that are not often 

used. ny gIrl., when tested, have shown dec'ded weaknesses 

In certaIn muscle grou • cauee o~ thes. weaknesses, a 

method of traInIng whIch uld sstlsfactortly Increa the 

strength of gIrls would B to be o~ value. Thts study .a. 

conducted to termlne whether Isometric contraction was 

Bctlvlty whtch led to en Incr e In strenath. 

II. RELATE:O 

In 8 studY eo ted by Larsen. comparison 8 ma 

In etrength-butldtng effectIveness o~ 8 s'ngle stx-second 

dally exerel bout with that of progressively greater 

number. of etx-second dalfy bouts. The experiment wss based 

on stUdy of wrist flexors of fIftY-Beven boys, and the 

exere'ses Involved stat'c muecu'ar response. FIve exercise 

8 'ons re held each k wit eh Ixoer' tal SUbject 

over a periOd of four weeks. Slgntflcant gatns In strength 

were shown by both groupe. Sltghtly greater gaIns were shown 

by the progress I, ve exerc I8e group over the s t x-.econd group. 3 

vera I stUd I ke reference to results obtained 

from exper'men rforl In • • Iler's laboratory tn 

3Eugene Lars'I:J", udy of Two Methods of Butld'ng

tat'c Muscular Strength. (unpubltshed uaster's thests,

nlverelty of .'sconeln. laon, .'aconstn. 1957). 



ermany. Karpovlch stat
 

ports coming trom E. A. Muller's laboratory fn
 
rmany hav, made a great Impact upon methode of
 

muscular training. Thee, reports indicate that a
 
Ity 180metrlc contraction continued for
 

six eecondssnd utiliZing only two-thIrds of
 
trength .111 glye the beat results In
 

galntng muscular strength. • •• It seeme that
 
••• oxygen deficit Is an Important factor In the
 
acquisition of muscular strength.
 

One study that obtain results contradictory to the 

reDorts fro ul',r was ma by sch and rehouse, who 

reDorted that Insignificant gains In strength of elb 

flexion were made following a stx week's training progr 

hleh used one dally fifteen-second Isometric exercise bout 

using two..thlr xImum etrength. It should be noted that 

this stUdy loyed only three tralnl .. esstcms a week .. 

whereas Muller's eXDerlment used fl training sslons a 

week. 

•bers used t groups of stUdents. one of whleh 

was given exercfses requiring static mU8c'e contractions, to 

see If Isometric exerclees he'Ded the stu te to m 

significant gllns In ur tes of strenQth. The m ers of 

the experlmenta' group dl ke gain Igntftcantly greater 

ter V. Karpovfch,
Itlon: Phl'adelphla. 

5 Rarick rvattona 
tty 1fort In 

cent Mal es, 11., , 

rence 

u8culer



rd. 
Upon 

cember.u8culer Endurance," "pe5e'"'' ...,.... p. "5' " 
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than those of the control group In the baek 11ft, the leg 

11ft, and the combined hand grl~ tests. The test In which 

no .Ignlflcant Ine were ma th rgent Jump. The 

boye doing the Isometric exercfees performed them five days 

• week and held each one for six seconds, once a day. 

A different type of experiment was conducted by 

Howell, Kimoto. and Morford,7 In whfeh three groupe of sub-

Jecte were equated. e group did weight training, the second 

used the Commander Set series of I etrlc contractions, and 

the third group partlctpated In the usual required physical 

education program. II SUbjects were reteeted after an 

eight-week experimental periOd. oth of the experimental 

groups showed statistically significant Improvements In the 

teste, end there were no significant dlfferencea between the 

tnltlal and final scores of the two experlmenta' groups. 

from this experiment, It WBs hypothesiZed that tncreasee In 

muscul.r endurance can be gained by certain programs of 

IsometrIc contractions and by Isotonic exercises, Isotonic 

anfng that the muscle Is shortened dur1ng eontract1on 

while the '0 remains tn. e, as In raht train Ing • 

velopment 
ntrac­

• ...olb.r 
1gh Schoo I 

uDeter u.. 
7Maxwell Howel" 

ffeet of 18ametrlc 

1962. 
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h been cl t , tUdles point out the fact 

that I trlc exercl can beneficial In strenath 

training. Thomoson chIma that, carefully olanned 

progr of r Istt v e)Cerclses • can do more to develop 

strengt d P r than any training ethoj yet devlsed ...8 

1II. SUMMARY
 

The BubJect of Isometr'c training '8 not a new one,
 

for rly 1 , ex nts re belna mad Ittl the 

leg muscle f 1'"r to tf I trlc tractl caused 

muscles to gro". 

nv alrls, when tested, show decided weaknesses tn 

certaIn mUlcle groups; and, because of this, a 8ystem of 

trenath tralnlna would seem to be of valu~. 

n sever., studtes of Isometric contract'on, sig­

nificant gains were made by SUbjects who performed e~erct 

five ttmes weekly. In a stUdy by Rasch and Morehouse, tn­

slanlflcant gains were mode by 8ubJects who perT"ormed tone 

xerclsea only three tlmos weekly. 

The fact that more strength trafntng experIments are 

needed Is shown by commente of Slater-Hammel, tn which 

states: 

I 'f"9. Vk"v, 98' I k Y...,"'", 
Tralnl'ng vee Is trt:c Traln­
ctober, 1962. 
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HAPTER III 

TH o CUR T TUDY 

I • TH UPI 

In order to-aetermlne whether three Isometric exer­

ctses supplement r lar physical education program to 8 

significant degree, It d necessary to students who 

uld participate In the sa number of physical ucatlon 

classes each week. For that r n. the ninety-eight ninth 

grade girls wh ere 8cheouled for Ily phyelcal education 

el were selected for the studY. The n er was redue 

to nlnety- beeau of excessive absences or InJuries. 

Ince height, IQht, and mlqht have a ring on 

a glrl'8 performance, th Ileen-Cozens Classlfleatlon 

Index s used to equate the two groups that were used for 

the stUdy. The thr strength teate chosen werel (1) hanglno,1 

(2) 2.It-ups, (,) J p and reach,' which Indicate 8 glrl'8 

arm strength, abdomInal strength, snd I trength, reapee­

ttvely. 

rench, 
ubuaue. 

2.lR.!.sL.; P. 2::r.::::r. 

:3.l.!l!.a... p. 360 • 
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cause an Indlvtdual mIght score much higher on one 

telt than on another, It was not possible to equate the two 

groups exactly when using the raw scores. The three test 

scores were converted to T-6core8 and averaged In order to 

equate the groups. The Nellsen.Cozens ClassIfication Inaex 

was used In the eouatlng process, also. The Index Is a means 

of grouping students according to height, weight, and age • 
• 

The f'nal score for esch alrl Is tn letter form ranging, In 

this study, from E to H. The younger, smaller, lighter gIrl 

are In the E group; the average gtr's are In the F and G 

groups; and the larger, older girls are In the H group. 

Table I reports the means and standard deviations of both grou 

In the three teets. Table JI Indicates the Netlsen-coz 

Classification Jndex scores. The raw Bcores for each test 

are Included In the Appendix. 

1J• ETHOOS CF TH XERCI 

Control Group 

The girls who were placed In the control group were 

sured that theIr part of the experiment was 8S Important 

8S that of the experimental group. and were asked to refrain 

from questioning the other group concerning the exerciSeD. 

xperlm,nta' Group 

The girls select for the experimental group were 

taken Into the locker roo for Instructions. All of th 
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TABLE J 

o STANO VIATI SCORES F 

INJiJAL TESTING 

a. _.-a ... _ .... n-. •• __ • & ... _ean 

nolng Test
 
Control 21.9
 " 1 • 

"per 'menta' 22.1 ".15 
tt-ups 

Control 30.8 5.37 
Expertmental 31.0 5.82 

Jump and Reach 
Contr-ol 11.8 2.1 
[xper- t mente I 12.0 1.97 

III 
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TABLE 1 J 

QUATEC GROUPS ACCORDJNG TO NEIW - COZ 
•

CLASSIFICATION INOE 

Letter Score Control Group Group 

E 10* 10 

F" ,8 ,8 

G 1a 12 

6 6 

*Number of girls tn each ellsllflc.tlon.
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exercl. -·-.re performed In the locker roo o that the glr's 

In the control group could not observe the procedur The• 
experIment s explaIned to th d they re caut Ion 

alnat telling girls In the control group ut th xereises. 

The exercl ere performed on Monday, n y, 

and rrlday after roll call tak~ and announcements were 

made. 

I gomett Ie pontra.ct I en !2J:. .L- • The exercise for 

the arms ut"'f.tz hart. JumDI rODes with the en tied 

together, forming I rtng. Lach rope was numbered, and eech 
, 

girl knew whleh r,ooe belonged to her and uSId the roce with 

the number that had been assIgned to her. A tell alrl would 

need. 'onger rope than *ould I short gIrl, 10 It wae nee 

ry for each gtrl to uee the eame rope every tIme the exer· 

else was Derformed. The gIrl. etood on the rODet with ~eet 

sllahtlya.part. The hands were placed on the rope a little 

lees than shoulder width 8part. Hande ~ere open and pal 

were up. r were bent at 8 lIttle more than a nInety· 

degree anale. t fnstructor said, • " the g'rl~ 

pulled t. rd the ceilIng her Ible. This posttion 

8 held for alx conds, at .hlch time the instructor gave 

the co nd to stop. Figure 1 Illustrates the proper posftton 

of the gfr. while performIng the exercise. 
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Isometric contraction !2t ~!tal. The girls were 

asked to work In partners for the Isometric exercl for the 

lega, but after a week of the exercise, they were unable to 

hold each other, doorway barG re used for the re. 

mslnfng elaht w Igure 2 Illuetrat the proper position• 
of the girls while performl the exercl8e. 

The alrls lay on their backs undern h the bar" with 

one foot placed against the bar. The girl and the bar were 

positioned In euch a.manner that there an proximate 145 

degree angle at the knee and the upper leg W8S at I right 

sng'e to the hlp. On the 81gnel, "Go," the performer pushed 

88 hard as poselble against the bar. The other lea wae 

exerclaed In the ssme mariner for a second sl x-second periOd. 

'bd9men~ or t 1110­

metric exerc'ee us! ab Ina' seles, the atria stOOd ereet 

and on the stanal, • they contracted the muscles o~ the 

bdonlen 1'or 8 t x s econ • hlch 'me tney re asked to 

stop. It was suggested that contracting the musc'es shoutd 

be done by pulling In the muscles and making them hard. 

If someone were abOut to hit them In the abdomen with. flat. 

Theee exercises were selected because of the ease In 

handltng a large group. All except the leg exercise went 

very rapld'y. Because only two girls eould uee one ber at the 

seme time, more time was consumed fn doing the exercise for 



S~~ 3Hl 8O~ 3SI~~3X3 ~I~13WOSI 

,L 3~n~I~ 

6L 

S~3l 3Hl ~O~ 3SI~~3X3 ~I~13~OSI 

G 3~n~I~ 



the g8 than w "eaessary for the other exerel • T 

three exercises were complet In appro~lmately four mlnuteo. 

JJI. FINAL TeSTI 

Each exercIse was performed three tl kfy for' 

"Ine week::s. t the end of the nine weeks, both the control 

nd ~xperlmental groups were r ted using the thr tests 

administered 3t the beginning of the experiment. 

The hanging teet Iven on the fter th 

exerol had b terminated; the sit-ups end Jump and reach 

ere administered on Tuesday and \lednesday, respectively. 

The eame air's who had aseloted during the first testln 

periOd were used again. Instructtons for the tests were 

repeated end the same methode of admlnlsterlno the test 

were emD'OYvu. 

the !!2. arouns. The mean score for each 

teat for each group wes found and compared In order to dA • 

termtne whether any sIgnificant gaIn was made by tn. pw_ 

per'menta' group 8a compared to the control group. SInce the 

two groups were eQuated by using the seores of the first 

testing periOd and there was no significant dtfferenee between 

the meane of the two aroupe on any of the three tests, It 

would be aSElumed that any differences In the means of the 

ftnaJ testtng period mtght bo due to the Isometric eMercfees 

rformed by th~ exporlmenta' group. 
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IV. SUMMARY 

tnety-two ninth grade girls were given three test 

of strenoth. and from these tests and the Neilsen-col 

C' ass Ift cat Ion lnd ~x.' 1..-0 equated groups w.r e 1 Utlll':U. 

The experimental group. tn addition to reoul.r 

physical education classea. Dartlclpated in I ntne week' 

sSGllon of three Isometrfc exerctsea performed for six 

conde each. three times weekly. 

tne e.d of the nine weeks, gtrls tn both group 

were retested, and tne mean scores for each test for eac 

~roup were found and conrpared In order to determine Whether 

there were any significant differences b~t.een the two grouDs 

fn the flna' testlny. 



CHAPTER IV 

RESULT F T TUDY EVAlUATICJ4 

F METHODS USED 

I • THO ING TEST 

fter all the girls ,epeat.d the three strength 

teBta that each had performed at the beginning of the nine 

week'. per'od, the mean and $tandard devlatloA were found for 
•each group on each test. 

By determ'n'ng the standard error of the mean dlf­

ference for each teet, tt • dlacovered whether the dlf­

ference bet n the meane of the experimental and control 

groups In the final testIng were real or due to chance. 

To determine whether or not the means of the f'nal 

teet scores of the exoerlmental group were signIfIcantly 

different from the n8 of the final test scores of the con­

trol group. the "t H teet Involving the Fisher "t" value 
. 1 

table was admInistered. The "t" values necesaary for s'g­

nlflcance were 2.63 or above for the 1 per cent level of 

confidence and ,. or above for the 5 per cent level of 

confidence. 

'Leonard A. Larson and Aschael Yocom, 
valuation 1n Physical, Health, ~ Recre,tlon 

{St. Louie: The C. V. Mosby Company, 1951 • p. 
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II. LYS} N DlrFERE 

Inftlal testtng. When comparing the scores of the 

e~pertmeAtal and control groups after the 1nftlal teetlng. 

88 shown tn Tsole Ill, the jjt" value for the hanging teet was 

.016; the Utlt value of the slt--ups was .169,and the tit" 

value for the Jump and reach test was .626. None of these 

values la hl~h enough to show a sfgnlflcant difference . 

between the two groups In Bny of the three tests, sO it 
•

would be Bssvmed that any signIficant difference found after 

the ., Ina I t est t ng' might bed ue tothe t s omet ric e)(ere I 

performed by the experimental group. 

Final teBtlna. In compartng the scores of the ex­

perimental an~ control groups after the final testtng. as 

shown In Teb'e IV, the mean of the control group In the 

hanging test was 27.5. the mean of the experimental group 

In the hanging test was 28.9. The Ut " vaJu~ was .455. 

The me'an 01 the contra I group In the sit-ups WBS 33.1. 

and the mean of the experimental group tn the sit-ups was 

32.8. The ittll value was not computed for the sit-ups becaua 

there was lees Improvement tn the experimental group than tn 

the control group, maktng It obvious thet there was no 

significant gatn made by the experimental group. 

The mean of the control group In the Jump and reach 

test wes 12.3, and the mean of the expertmental group was 12.~. 
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TABLE I J I
 

CO~PARI OF NEANS IN INITIAL TING
 

en 
en 

Otff. 
S.E,. of 
otff. t 

Hanging Test 
Contro I • 
'xper t menta I 

21.~ 
22.1 .2 2.637 .076 

It-ups 
trol 

pertmental 
Jump and Reach 

Control 
xoerlmental 

30.0
".0 
" .8
12.1 

.2 

.3 

1.180 

.429 

.16 

.62 
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TABLE IV 

IN FINAL TESTING 

ea·n 
an 

otff .. 
ti. t. of 
otff. t 

t'tang,tng Teat 
ContrQ I • 
Experfmental 

SIt--ups 
Control 

xperfmental 
Jump Bnd Reach 

Contr.o I 
xperlmental 

.. 27.5 
28. n 

33.1 
32.8 

12.' 
12. 0 

1.4 

.6 

'.085 

.386 

.455 

·1 ~JJ8 
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I 

The 1ft IJ va Iue for the Jump and reach test was 1.48. 

The htH vAlue of .455 In t h Ina test below 

group did Improve to a greater dear thIn did the control 

group In the hanging test and In the Jump and reach test. In 

report by Nel80n Ind Hurst, 't WI. Indicated, In testing 

one method of training athletes aa81nat I n r method, that, 

u••• any sample evidence In favor of the new method should 

Jead to It. adoptlon. H2 

leon and Hurst also state:
 

It Ie Impossible to calculate how many good

research tdeaa have been abandoned because the
 
results f,lled to achieve a 5 per cent level of
 
>slgnlflcance. Researchers must realtze that gOOd
 

2081e O. Nelson Ind Rex L. Hurst, Ilalgntflcant or t 
Igntflcant." Research Qu8rterl~, }41240, -May, 1963. 
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td@as are pr@cloUD. 
more than the err 
a laraer level of would 

re worth 
Itte(l by 

cost. 

111. COMPAR I IT 'THER STUDl 

In st of the studies de concernfng Isometric 

contraction, re tim t In performing the exer­

clsea, and boys rather than girls were us sUbJecta. 

cause of these two factors, comparisons of results of 

those studies with this experiment are difficult to make. 

;In stud' es made by Laraen, 4 by Mu II er,'" and by 

albers and 81118,6 the SUbjects performed the exerclsea at 

'B·Id •• p. 240 • 

{fIfth edltton; PhIladelphia. W. B. Saunders Company, 1959, 
pp. 35-36. 

{;. 

.. 
udy of Two Methods_of eulldlng 

theele, 
dlson. Wlaconeln. 1957). 

arpovlch, PhyslOIOQY 2! Mulcular ActtVltf 

velopment
of Strength In HIgh School Boys by Static Muscle Contrac­
ttQlls." 8uearch QuarterlY, 



Ich tl'e Jumo and r test d In this e~Derlment. 

In Wolber's tUd~. slQntflcant f twas de In eve...Y 

area oxcep In the J and reach test, whereas In this etuay, 

more fmprov nt rna by the per Iment group, . COm­

pared to th 

eIther of t 

In th 

In strenath 

were found 

con~ IsometrIc exercise bout performed threeda I IJ~ f I 

tl k. he study made by Muller, whIch s slmllar,­

feu that slanlflcant gal were made. The dIfference be­

tw the two ud' w that Mwller's SUbjects performed 

five a k, while sch and renouse's SUbjects per­

formed Iy three tImes w Iy. 

The reeultE of this stUdy, In which the glr's per­

formed the rcfaes three tim a w • tend coincide 

Ith Reach and rehouse's experiment, with Inelgnlflcant 

Ins bet • 

IV. VALUATI OF 1 T o 

It the purp thl tudy to test the value of 

rvetlons 
ffort In 

cent Males," 
Re8e,rch~Qu'rt,rIY. 
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three simple and quickly performed exercises In their ability 

to aid In Increaslna the strength of girls. If the exercIses 

could be performed quickly, they would take little time from 

the regularly planned curriculum. It was the opinion of the 

researcher that more was to be gaIned from other activIties 

than from an Intensive strength-building program. The Isomet­

rics were to be a supplement to the program rather than to 

placed In the program 8S a unit. 

In selecting tests which would IndI­

cate strength of the three areae of the body, various thin 

re taken Into consideration. It would have been deslrebl 

to have used strength testing equIpment, such a8 dynamometers, 

but such eQuipment Is not available tn many publ1c schools; 

Bnd feasible meth048 of testing strength In girls were con­

sIdered best 11 any part of this experiment might be Incorpo­

rated Into a school's physical educatIon program. 

The hanging test was considered better than other sr 

tests that were studied because It was felt a more accurate 

measure could be mad Ith les8 ehance of error than 

possible In other tests. With one person administering all 

of the tests, It was hoped that errors were held to B 

minimum. 

The modified sft-ups, testIng abdomtn strength, was 

used because It employs more abdominal muscl and less 
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leg, neck, and back muscles than do other stt-up type teets. 

Girls who assisted the Instructor were chosen for reliability, 

and by using two girls, one could check the other. The girls 

counted out loud so that they did not 108e track of the 

count. 

Jumping board, marked In half Inchea, W88 useful 

In the Jump and reach test; 8nd the Instructor placed her­

self In a poeltlon to see clearly where the finger of the 

girl being tested touched the board. This test wae selected 

as a test of leg strength rather than the standing broad 

Jump because I~ W88 thought that less coordlnatfon wss 

Aecessary for the Jump and reach. 

The Instructor felt that the testing periods went 

very smoothly. The girls seemed Interested In their results 

and, for the most part, they tried to do their best. 

-eR'k"ess. ror the exercise Involving the arms, each 

girl could find her own rope quIckly and lesume the proper 

position. All gtrls could perform the exerelse at once, thUB 

taking a mlnfmum of time. 

The exercise Involving the abdominal mU8cles was 

chosen ehlefly because no extra apparatus, such 8e en tso­

metric bar, was needed; and every girl could perform at the 

S8me time. It was the opinion of the researcher that thl 

exerefse was weak because she could not be certain each girl 
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knew exactly what to do and Ight not be performIng to 

the beat of her ability. 

f I,ret p I ann rtner re to work together In 

the exercise for the • Uetng this ethod, the exercise
 

u'd take four six-second slone In order for each girl
 

to rforlll. Ithln a week, however, moat of the gIrls were
 

glr's. thirteen were In the experimental time 

un a b I eta' ho' d ch other they pushed. so doorway bars had 

to used. T ars re available, and two girls cou'd u&e 

one bar 
• 
at th ame tl • In the c~aBs containing the moet 

group, so more 

than orlglna"y planned was conBum with this larger group. 

Pushing with the foot against the doorway bar 8 hard 

on the bar. and 8 girl had to push down on the bar 8S the 

girts pushed up with their feet In order to keep the bar from 

bending. 

Altogether. the exercises took approximate', four 

minutes from regular class t, , hlch was not considered 

excessive In an activity periOd averaging thirty-five mlnut 

In length. 

pecla' bars for Isometric training are avallab'e, on 

which a variety of exerct can be performed. However l 

usually only one person at a tIme u the bar, Bnd It Is a 

rather costly piece of equipment desIgned to used ex.... 

eluslve'y for exercisIng. It was the Intent of this study to 

test exercises that took little time and equtpment. 10 the 

exeret ar was not consider for this experiment. 
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v. u RY 

To determfne whether or not the e of the flnel t~8t 

scores of the experimental group were stgnlflcantly different 

from the means of the fInal test scor of the control group, 

the tit" test Involv'ng, the Fisher "t'l value table was ad­

mInistered. 1he experl t.1 group dId not show sfgnlflcant 

gatn over the control group at t per cent level of con­

f'dence In any of the thr tests, but gains were made by 

the experimental group over the control group In the hang'" 

test, whIch tested arm strength, and In the jump and reach, 

whIch tested leg strength. No ga'" was made by the ex­

perimental group over the control group In the 9't-U~g, 

t of abdomInal strenath. 

In comparing this experiment wIth 8'ml~ar stUdIes. tne 

IndIcation seemed to be that a study Involving three weekly 

sessIons of Isometric exercises showed fewer sIgnificant oatns 

than did stUdies uslna f'v~ .eekly sessions o~ Isometrle 

exercises. In this study, us'ng only three seselons weekl¥, 

Insignificant gaIns were mada. 

It wae felt that the methods and equipment used wer~ 

dequate for the tntended purposes of thIs study. If 8 more 

elaborate tralnfng program were desIred, an Isometric bar 

mIght be of value, and more exercIses for each area of t 

body mtght be used if time ~ere not a eonslderatlon. 



CHAPTER V 

SUMMARY ~ND CONCLUSI 

1. U Y 

Durposs. It w the pur e of thl. 

stUdy to determine the valu f IsometrIc contractIon by 

flndf w her t rength nInth grade girls who per­

form th xercl fmDrov_ a greater degree than did 

the str o~ gfrls who did not the exercises. 

ethod of procedure. Inety-two gIrls enrolled In the 

ssme number of physIcal educatIon classes a week were __A 

lected and dIvided Into two eauated groups through the use of 

the NeIlsen-Cozens ClassificatIon Index and three strength 

tests that measured the degree of strength In the gfrls' ar'"G, 

le08, and abdomens. 

The experImental group, In additIon to particIpatIng 

tn regular physical education classes, took part In a pro­

gram of Is trlc contraction three tt a week. The 

control group participated In physical education classes, 

without the additIon of the IsometrIc contractIon exercIses. 

The Isometric exerels ere designed to strengthen 

the muscles of the arms. abd n. and gs, and were per­

formed by the elperlmental group, three times weekly, for 

nfne weeks. 



JI. CONCL 

The followtng cone'ust J If I y the 

flndlnos of this stUdy: 

,. Gal 
gr 
t •• 

t 
great

th 
nt 

t the end of the nfne weeks, all girls repeated the 

strength teats. cor re tabulated, an proprfate 

statlstlca' technlQu r p II to dl.cover whether or 

not any stgn"lcant gatn had been made by the experimental 

group 88 comDar to the contro' group~ 

The eXDerlmenta' aroup scored srlghtly 

er than t control group In the teet of • m,tna' rength. 

The experlmentaf grou c-or hIgher, t not sIgnifIcantly 

higher at the 5 r cent lev of confIdence, than the con­

trol group In the ar trenath t Bnd In the I trength 

t • 

oth groups, 8S a who'e, Improved In the final testt 

perto~ • In comparing 'ndlvldual scores, only a few a'rfs tn 

e'ther group, wIth the .'xceptlon of the ."per'menta' grouD tn 

the s't-ups, scored lower tn the Gecond teltlno tnan 

In the ffrst. The IndivIdual scores of the Inlttal end ftnal 

te.to nr. shown tn th 
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• 
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3. 

- r- . . 
# 

Ill. RECoc-tMENOATJONS rOR FURTHER STUDV 

This study de,It with only a small .rea of the field 

of Isometric exercises. .dd,tlonal studies which U6e dlf~er· 

ent exercises might be suggested from the resulte of thf 

study. 

In Ilaht of the flct that leverel experlmente he 

found slanlflcant results from e study of Isometric con­

traetlon wtth see. tone held five times week'y, It 

Interesting to determine the degree of stgnlflcance wIth 

the exercIses given to girl. 'Ive days. week Instead of 

thr~c. 

eater allns tn strenath were made by the ofrl 

usfnQ the IsometrIc exerctlea for the arms and the leae, th 

re made by the gfrla who did not perform the exerctsee. 
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INSTRUCTIONS IFOR THRE£ STRENGTH TEST 

HANGING 

dJust bar to level of top of performer's head. 

GrasD bar with hands about shoulder width apart and Da' 

toward face. 90rlng up~ard 80 arms are flexed firmly acalnst 

body. chIn abov, bar and body henglng straight and unsupported 

except for hinds. Hold posltton 8S long 8S Dosstble. l~ 

arma start extendlna. go down 8S slowly a8 possible. Time 

from t'me proper position 1s obtaIned untIl moment when ahln 
1

Is lowered to level of too of bar. 

- IT-UP 

sftttng position with feet flat on floor 

and beck straight. Put hands on shoulders wtth elbows 

reachina forward to reat on top of kneee. Place feet tn 

proper position and have partner hold them. Ue on back, 

hands on shoulder•• On Ready, Gor 11ft trunk up to touch 

elbowe to knees and return to blck 'ylng without touchtng 

held. May atop end reat, If necesBary. Score Is total of 

correct movements (up and dOwn) In one mfnute. 2 

'GladY reneh. Measurement Aa£ 
~ In PhIR'¥9' ....\''1".10.'' •• bUQue, Iowa. ;me c. 8ro 
Company Publishers, ~ 

2 !.lUJL., p. • 



o REACH 

t tth face to 'I. to touching VIall. Beh 

even'y overhead with both han and rk height o~ reaeh. 

Turn sid rd to If. J and reach with one hand and 

touch 88 far UP wal' 8S possible. Score Ie difference 

between reach while standing and when Jumping.' 

The g'rls re all to Jump thr times. and the 

best Jump of the three 8 recorded • 

•
 

~•• p. :56",. 
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TABLE V 

T-SC~E EO TO E 

J Ex nta' .ontro I xperlment•• 

,.. 
2 
2 
1, 41, 

4'5151 
51
 :3	 37,39 

!!U!l c	 ro I. • 
rlment I • • 

" 
.2 
• 
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TABU:. VI 

c H TESTS - INITIAl TESTI 100 

ntrol 

19.0 
18. 
17. 
17. 
11. 
16.2 
15,0 
14.7 
14.7 
14·7 
1,. 
1,. 
13.4 
12. 
U.4 

.8 ·., 7.0­•

.7 
5.7 • 

.1 .0 
• t •

.0• 



TABL:E VII 

- IN1TI"l PERI 

trot 

,,

EXDert~.nt.f 

,-'717

·36,­
,6, 
'5'5:55 , 

33 " 3 
3 ,"32 

Control tXDerlment.1
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TABLE VI I J 

CORES FROM JUMP AND REACH - INITIAL TESTl 

Control Experlment.al Control Experimental. . 

16.0 17.5 12.0 12. 
15.5 16.0 12.0 12. 
15.0 15.0 12.0 12.0 
15.0 15.0 11.5 H. 
;4.0 15.0 j1.5

".0 " .514.0 14.5 11.5 
14.0 14.0 11.0 11.5 
14.0 14.0 n.O 11 • 
13.5 13.5 11.0 11. 
".5 , '.0 ".0 11.0 
1'.5 11.0 11.0,'.0 
".0 13.0 10.5 11.0 
1'.0 1'.0 10.5 11.0 

, '.0 10.5 10.5,'.0 
12.5 , 3.0 10.0 10.0 
12.5 12.5 10.0 10. 
;2.5 12.5 9.5 9.5 
12.5 12.5 9.5 9.5 
12.5 '2.5 9.5 9.5 
'2.5 12.5 9.5 9.5 
12.0 12.5 8.0 9.5 
12.0 12.5 8.0 9. 
12.0 12.0 5.5 8. 



------------

I 

INDIVIDUAL 9CCR~$ OF INITIAL AND FINAL TEST 

H -­ (xD,(tm,nt,' 

5.1 
50.7 
49. 
35.",­
55.4.0· 
26.5· 

SO.o
 

-.
42.5 
40. 
40.0 

.,7..5
"5.5 
".1 
'21'\ 

•
•1 

29.1 
27. 
23.7 
2:5.'
22.7 

.2 
,_ 1• 
21. 
20.1
'9.

19.0 
18. 
17.8 
17. 
17.4 
'6. 
'5.0 
'4.7 
'4.7 
14.7,.,.
,,.
 
,".4
 
'2.2 
11.4 

.v 

.0 

tng 

,.,.. 
'6~ 
'2,. 
11. 
15.1 
16.2 
7.7 

16• 

,. ••6 

~ -

Indlvlduale who had 'ower seores on flnll "~.,,"',,.. 
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TABLE IX (contInued) 
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TABLE IX (eontlnu~d) 

~ .I!l£ Rea_ch 
Control xperfmenta'
 

Inltta' T~lt'ng Ftna' Te.t.n Inltta' re.tlng Flna' leattn
 

16.0 
15.5 
15.0 
15.0' 
14.0 
14.0 
14.0 
14.0
".5

13.5 
13.5 
13.0 
1 '.0".0

'2.$ 
12.5 
,'2.5 
12.5 
12.5 
12.5 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
11.5 
" .511.0 
" .011.0 
".0 
11.0 
" .010.5 
10.5 
10.5 
10.0 
10.0 
9.5 
9.5 
9.5 

.5 
8.0 
8.0 
5.7 

14.5· 
15.5 
14.5* 
15.0 
12.0· 
12.5· 
15.0 
,6.0
".0·

14.0
".5
".0

14.0 
12.0* 
,., .5* 
12.5 
11.0".0
".0
 
'2.0"".0
".0
".5

12.0 
12.5 
'2.5 
to.5* 
12.0
".0

12.0 
1'1.5 
" .512.0 
12.0 
12.5 
" .011.0 
10.0 
'2.0'0.0
 
" .011.5 
9.5 ,'.0

8.5 
7.0 

17.5 
'6.0 
, 5.0 
'5.0 
'5.0 
'4.5 
,4.0 
,4.0
".5
 
, '.0 ,'.0
 
12.0
".0
 
1'.0 ,'.0
 
1'2.5 
12.5 
12.5 
'2.5 
12.5 
12.5 
'2.5 
'2.0 
12.0 
'2.0 
12.0 
11.5 
" .5 
" .5 
" .5 
" .5
11.5".0
 
11.0 
11.0 
11.0 
10.5 
10.0 
'0.0
9.5 
.5 
.5 
.5 

9.5 
.0 

8.5 

,6.0* 
,8.0 
t6.0 
,6.5 
'4.5* 
15.5 
14.5 
'5.0".5
 , 3.5 
1'.5
14.0 
'4.0 
'5.0".0
".0·
 
12.5 
12.0· 
1'.0 
14.0 ,'.0
".5
 
'2.0".0
 
".5* 
'2.0 
12.5 
'2.0 
1••0 
12.0 
'4.5 
'2.0".0
".5
 
11.0 
12.0 
'2.5 
'0.5 

.5· 

.5 
'2.0 

.5 
10.0 
14.0 
9.0 

'0.5 

*Indivlduale who had lower scores on flnar testing. 


