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class time and space are needed to perform the exercises
used? Which areas of the body tested show the greatest
fnecrease in strength? Are the results from these exercises

worth the time required to administer them?

Hypothesis to be tested. The hypothesis for this

study is that giris who perform the fsometric exercises wiil
improve in strength to a greater degree than will the girle

who participate only In regular physical education activity.

Limftations of the gtudy. This study 1s concerned

with three exercises using feometric contractfon, which is
a sampling of the field of fsometric contraction. It can
only be pssumed that conclusions drawn from this study
could pertain to other tsometric exercises.

Ninth grade giris ranging In age from thirteen to
sixteen were used, and findings of this study should be
applfed to this age group, and not to girls of different
ages.

When the fgsometric contraction was performed, only
the girl who was participating knew 1f ehe were performing
to maximum capacity. It was essumed that those dofing the
exercises did so to the best of their ebility. Likewise,
it was assumed that those in the control group, who were not
shown the exerclises, dfd not attempt any of them at any time

during the experiment. The giris in both groups were told



of the importance of doing only what was asked of them
concerning the exercises, In the case of the contreol group,
this meant not doing any of the exerclses that were being

performed by the experimental group.
Il DEFINITIONS OF TERMS USED

Strength. The abilifty of a musclie to work against

resistunce.‘

lsometric gentraction., Tenslon developed fn a muscle

without causing ft to shorten, and muscular effort which does

not result in movement.
111« METHCD OF PROCEDURE

A good physfical education program will contain
activities that encompass elements of strength building.
It was the purpose of this study to determine whether the
additfon of three fsometric exercieses would {mprove the
strength of girls to a greater degree than would the regular
program of physfeal educatfion.

Ninety=two gfirls who were enrolled in five physfcal
education perfods a week at Mayberry Junior High School,

Wichita, Kansas, were selected and divided into twe equated

‘Hugh Thompson, "Values of Jsometric Training,”

Scholastic Coach, 32:38, September, 1962,
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groups., The equating was done through the use of the Neflsen~-
Cozens Classification Index and three strength tests, which
fncludeds (1) hnnging,e (2) ait-ups.3 (3) Jump and rench.#
These three tests fndiceted the degree of strength Iin the
arms, abdomen, and legs, respectively, of each giri.

The experihcntnl group, in additfon te participating
in regular physfcal educatfon activities, took part in =
program of f(sometric contraction three times weekly. The
control group took part in physical educatfon classes wfth-l
out the addition of 1sometr|é contraction exercises.

The exerclses were designed to strengthen muscles of
the arms, abdomen, and lege., Their selection was based upon
avallable lfterature and upon the recommendation of men who
teach physfical education and had used them fn their athletic
progrems. These particuler exercises were also conslidered
because of the ease In handling a large group quickly.

At the end of nine weeks, the girls repeated the
three tests, and esny change In their scores was noted. The
scores were tabulated for each group as a whole, end the

two groups were then compared with each eother to determine

2Glldys Mo Scott and Esther French, %g!!g;ggggl and
E!ll!l&l%ﬂ.lﬂ Phygical (Dubuque, lowa: Wm. C. Brown

Company Publishers, 1959), p. 297.
Jlbid., p. 299.
4lg]g., p. 360.



whether there wes any appreciable difference In strength
increase between them,

Comparison was made by Tinding the mean score of each
test for each group. The mean scores of the Initial testing
period were compared with the mean scores of the final

testing perfogd to determine any change in performance.



CHAPTER 11
REVIEW CF LITERATURE

Thie study e concerned with the value of certain
fsometric contrection exercises when incorporated in a
physical education program for ninth grade girle. There are
many people in the field of physical education who use this
method of strength training and recommend tt highly, calling
it a2 new innovatfon. Actually, the subject ig not new at
all, for as early as 1928, S{ebert was experimenting with
the leg muscles of a frog to see If fsometric contraction

caused the musclies to grow.1

1. NEED FOR STRENGTH TRAINING

Although strength is only a part of totsl physical
fitnees, 1t 15 an important factor in an Individual's
performance, not only in athietic conteets, but in every
day living. A muscle grows larger and stronger only when it
is required to work against a taxing load; this is known eas
the overload prlnciple.2

An individual has strength only in the muscles he

YaArthur H, Steinhaus, "Training for Strength,"
Physical Education Newsletter, 6:2, February 12, 1962,

2Hugh Thompson, “Values of Isometric Training,”

Scholastic Coach, 32138, September, 1962,



7
uses, and will remain weak fn any muscles that ere not often
used. Many girls, when tested, have shown decided weaknesses
in certain muscle groups. Because of these weaknesses, a
method of training which would satisfactorily increase the
strength of girls would seem to be of value. This study was
conducted to determine whether fsometric contraction was an

activity which led to an increase in strength.
11, RELATED STUDIES

In a study completed by Larsen, a comparison was made
in strength=butllding effectiveness of a single six-second
dally exercise bout with that of progressively greater
numbers of six-second defly boute. The experiment was based
on study of wrist flexors of fifty-seven boys, and the
exercises involved statfc muscular response. Five exerciese
sessfons were held each week with each experimental subject
over a perfod of four weeks. 8ignificant gains In strength
were shown by both groups. 8lightly greater gains were shown
by the progressive exercise group over the six=second group.3

SGeveral studies make reference to results obtained

from experiments performed in E, A, Muller's laboratory in

3Eugene Larsen, "A Study of Two Methods of Buflding
Static Muscular Strength,"” (unpublished Master's thesis,
University of Wisconsin, Madison, Wisconsin, 1957).



Germany. Karpovich states:

Reports coming from E. A, Muller's laborstory fn
Germany have made a great fmpact upon methods of
muscular training. These reports fndfcate that a
single dally fsometric centraction continued for
six seconds and utilfzing only twoe=thirds of
maximum strength will give the best results in
gaining muscular strength . « « « It seems that
e « o Oxygen deficit fs en 1mport£nt factor in the
acquisition of muscular strength.

One study that obtained results contradictory to the
reports from Muller was made by Rasch and Morehouse, who
reported that fnsignificant gains in strength of elbow
flexion were made following a six week's tratning program
which used one dafly fifteen~second isometric exercfse bout
using two=thirds max{imum strongth.5 It should be noted that
this study employed only three training sessions a week,
whereas Mul ler's experiment used five training sessions 2
week,

Wolbers used two groups of students, one of which
was given exercises requiring static muscle contractfions, to
see If isometric exercises helped the students to make
significant gafns in Tour tests of strength. The members of

the experimental group did make gains significantly greater

“peter V. Karpovich, Physiology of Muscular g;;!vl;¥
{rifth ;gltlon; Phlladelph;at W. B. Saunders Company, 1959),
PPe 355=T%0,

56. Lawrence Rarfick and Gene L. Larsen, "Observations
on Frequency and Intensity of Isometric Muscular Effort in
Developing Static Muscular Strength in Post=Pubescent Males,"

Research Quarterly, 29:338, October, 1958,



than those of the control group fn the back I1ft, the leg
Iift, and the combined hand grip tests. The test in which
no significant gains were made was the Sargent Jump. The
boys dolhg the fsometric exercises performed them five days
@ week and held each one for efix seconds, once a day.6

A different type of experiment was conducted by
Howell, Kimote, and Morford.7 in whieh three groupe of sube-
Jects were equated. One group did wefght trafning, the second
used the Commander Set serfes of fsometric contractions, and
the third group participated in the usual required physical
educatfion program. All subjects were retested after an
eight-week experimental period. Both of the experimental
groups showed statistically significant Improvements in the
tests, and there were no sfignificant differences between the
fnftfal and final scores of the two experimental groups.
From this experiment, 1t was hypothesized that increases in
muscular endurance can be gained by certaln programs of
fsometric contractions and by fsotonic exercises, fsotonic
meaning that the muscle is shortened during contraction

while the load remains the eame, as in weight training.

£
“Charles P. Wolbers and Frank S. 8ills, "Cevelopment
of Strength in High School Boys by Statfc Muscle Contrac=-

tions," Research Quarterly, 27:446, December, 1956.

7Mlxwell Howell, Ray Kimoto, and W. R. Morford,
"Effect of Isometric end Isotonic Exercise Programs Upen

Mugculur Endurance, " Resesrch Quarterly, 33:536, December,
19 2 :
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As has been cited, most studies point out the fact
that feometric exercises can be beneficlial iIn strength
trafning., Thompson clafms that, "A carefully planned
program of resfistive exercises . .'. can do more to develop

strength and power than any training method yet devlscd."8

111. SUMMARY

The subject of fgsometric trafning §s not a new one,
for as early as 1928, experiments were befng made with the
leg muscles of Trogs to zee If Isometric contraction caused
muscles to grow.

Many gfirls, when tested, show decided weaknesses 1In
certafn muscle groups; and, because of this, a system of
strength training would seem to be of value.

In several studfes of fisometric contraction, sig-
nificant gains were made by subjects who performed exercises
five times weekly. In a study by Rasch and Morehouse, tn-
stgniffcant gains were made by subjects who performed the
exerclises only three times weeklye.

The fact that more strength tratning experiments are
needed {s shown by comments of Slater-Hammel, fn which he

states:

8Hugh Thempson, "Weight Tratning vs. Isometric Train=
ing," 2cholastic Coach, -32:42, October, 1962,



"

Our researchers in physical education have become
concerned with 'gquantitative information' on muscle
development . « o} they are exploring the relation=-
ships between muscle development and such varfables
as type of musclie contraction (isometric ve. isotonic)

e s » s« This work has exciting possibiifties, Its
importance cannot be overestimeted because it offers the
promise of improving our understanding and of providing
us Wwith basic iInformation for development of the most
efficient exercise and sctivity programs.”

%. 1. Slater-Hammel!, "Research on Muscle Development,”

Besearch Ouarterly, 311236, may, 1960,



CHAPTER 111
METHODS AND PROCEDURES OF THE STUDY
. METHOD OF GROUFING

In order to*determine whether three isometric exer-
cieces supplement 2 regular phyesical educetion program to a
significant degree, 1t seemed necessary to use students who
would participate Iin the seme number of physical education
classes each week. For that reason, the ninety~efght ninth
grade gfirls who were scheduled for dafly physfcal education
classes were selected for the study. The number was reduced
to ninety=two because of excessive absences or injurfes.

Since height, welght, and age might have a bearing on
a girl's performance, the Nellsen=Cozens Classification
Index was used to equate the two groupe that were used for
the study. The three strength tests chosen weres (1) hanglng.‘
(2) slt-upe,2 (%) Jump and reach.3 which indicate a girl's
arm strength, abdominal strength, and leg strength, respec~

tively.

1Gladys M. Scott and Esther French, M r nt angd
alklios p. 299,
’Ibid., p. 360.
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The instructfons for the tests were read te each class
of ninth graders. Complete Instructions may be found In the
Appendix. Each test was demonstrated to the girls by the
fnstructor, and the students were reminded of the importance
of doing their best. The researcher did all of the timing
and scoring.

When doing tho-hanging test, the Instructor made sure
the giri's hands were placed properly and then told the girt
to go when she was ready. Time was recorded from the instant
the girl Jumped Into position until she lowered herself sc
that her chin reached the level of the doorway bar.

In the sft-up test, two girils who were not involved in
the testing assisted the iInstructor. One held the partici~
pant'’s feet in place, while the other counted each sit=up
out loud.

The jump and reach test was done with the help of a
Jumping boare¢ esttached to the wall. The board was marked in
fnches by white lines and In half=inches by yellow Ilines.

The instructor stood six feet away from the board in order to
see clearly where each girl touched,

The giris were gliven only one test during a class
period. The hanging test was given on Monday, the sit-ups on
Wednesday, and the Jump and reach test on Friday of the

same week.
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Because an Individual might score much higher on one
teet than on another, it was not posesfble to equate the two
groups exactly when usfing the raw scores. The three test
scores were converted to T-scores and averaged tn\order to
equate the groups. The Neflsen=-Cozens Classificatfon Index
was used in the equating process, alst., The Index is a means
of grouping students according to hefght, weight, and age.
The final score for each’girl fs In letter form ranging, in
this study, from £ to H, The younger, smaller, lighter girls
are in the £ group; the average girlis are fn 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 groups
fn the three tests. Table Il indicates the Nellsen-Cozens
Classification Index scores. The raw scores for each test

are included In the Appendfx.

11 METHODS OF PRESENTING THE EXERCISES

Control Group

The girls who were placed In the control group were
assured that their part of the experiment was as {mportant
as that of the experimental group, and were asked to refrain

from questioning the other group concerning the exercises.

Experimental Group

The girle selected for the experimental group were

taken into the locker room for instructions. All of the
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TABLE 1

MEANS AND STANDARD DEVIATIONS OF SCORES FROM

INITIAL TESTING PERICD

Hanging Test

Control 21.9 1’-58

Experimental 22.1 15.15
Siteups

Contrel 30.8 5e 37

Experimenial 31.0 5.82
Jump and Reach

Control 11.8 2.1

Experimental 12.0 1.97
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TABLE 11
EQUATED GROUPS ACCORDING TO NEILSEN - COZENS
CLASSIFICATION INDEX

== =
o e

Letter 8Score Control Group Experimental Group
E 10% 10
F 18 18
G 12 12
H 6 6

R R R R e e e i i

#Number of giris in each clagsification,
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exercises were performed in the locker room so that the giris
in the control group could not observe the procedures. The
experiment was explained to them and they were cautfioned
against telling girle in the control group about the exercises.

The exercises were performed on Monday, Wednesday,
and Friday after roll call was taken and announcements were

made.

Isometric gontraction for the arme. The exercise for
the arms uttitzed short Jumping ropes with the ends tled

together, forming a ring. CEach rope was numbered, and each
girl knew whicech rope belonged to her and used the rope with
the number thet had been assfgned to her. A tall girl would
need & longer rope than would & short girl, so 1t was neces~
sary for each girl to use the same rope every time the exer-
cise was performed. The girls stood on the ropet with fTeet
slightly apart. The hands were placed on the rope a little
less than shoulder width apart. Hands were open and palms
were up. Arme were bent at a little more than a2 ninety=-
degree angle. Vhen the Instructor sefd, "Go," the girls
pulled toward the ceiling eas hard 2¢ possible. This position
was held for efx seconds, at which time the instructor gave
the command to stop. Figure 1 fllustrates the proper posftion

of the girl while performing the exercise.
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Isometric contraction for the legs. The girls were
asked to work in partners for the {sometric exercise for the
legs, but after a week of the exercise, they were unable to
hold each other, so two doorway bars were used for the re-
maining efght weeks., Figure 2 (llustrates the proper position
6f the girls while performing the exercise.

The girls lay on thelr backs underneath the bar, with
one foot placed against the bar., The girl and the bar were
posftioned in such a manner that there was an approximate (45
degree angle at the knee and the upper leg was at a right
angle to the hip. ©On the signal, "Go," the performer pushed
as hard as possible againet the bar; Tﬁe other leg was

exercfeed in the same manner for a second s{x-second perfod.

lsometric gontraction for the abdomen, For the lso-

metric exercise using abdominal museles, the girls stood erect

and on the signal, "Go," they contracted the muscles of the

abdomen for sfx secoﬁda,.at which time they were asked to

stop. It was suggested that contracting the muscles should

be done by pulling In the muscles and making them hard, as

if someone were about to hit them in the abdomen with a fist,
These exercices were selected because of the eese In

handling a large group. All except the leg exercise went

very rapidly. Because only two girls could uese one ber at the

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



— FIGURE 1

ISOMETRIC EXERCISE FOR THE ARMS

/[?3;
—— _

ISOMETRIC EXERCISE FOR THE LEGS

19
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the legs than was necesesary for the other exercises. The

three exercises were completed in approximately four minutes.
I11. FINAL TESTING PERIOD

Each exercise was performed three times weekly for:
nfne weeks., At the end of the nine weeks, both the control
and experimental groups were retested using the three tests
adminfetered at the beginning of the experiment.

The hanging test was gfven on the Monday after the
exercises had been terminated; the sit-ups and Jump and reach
were administered on Tuesday and Wednesday, respectively.

The same girls who had asslisted during the firet testing
perfod were used again. Instructions for the tests were
repeated and the same methods of administering the tests

were employed.

Comparfison of the itwo groupe. The mean score for each

test for each group was found and compared In order to de-
termine whether any signiffcant gain was made by the ex-
perimental group as compared to the contrel group. 8Since the
two groups were equated by using the scores of the first
testing perfod and there was no signiffcant difference between
the means of the two groups on any of the three tests, it
would be assumed that any differences In the means of the
final testing period might be due to the isometric exercises

performed by the experimental group.
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IVe SUMMARY

Ninety=two ninth grade girls were glven three tests
of strength, end from these tests and the Neflsen=Cozens
Claseification Index, two equated groups were formed.

The experimental group, in addition to regular
physfcal education classes, participated in a nine week's
sessfon of three isometric exerclises performed for six
seconds each, three times weekly.

At the emd of the nine weeks, girls in both groups
were retested, and the mean scores for each test for each
group were found and compared in order to determine whether
there were any significant differences between the twe groups

fn the final testing.



CHAPTER 1V

RESULTS OF THE STUDY AND EVALUATION
OF METHODS8 USED

. METHOD OF COMPARING TEST SCORES

After all the girls repeated the three strength
tests that each had performed at the beginning of the nine
week's perfod, the mean and standard deviation were found for
each group on'each test.

By determining the standard error of the mean dif-
ference for each test, 1t was discovered whether the dife
ference between the means 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 final
tegt scores of the experimental group were significently
different from the means of the final test scores of the con=
trol group, the "t" test inveliving the Fisher "t" value
table was administered.' The "t" values neceaaary for sfg-
nificance were 2,63 or above fér the 1 per cent level of
confidence and 1.99 or above for the 5 per cent level of

confidence.

'Leonard A, Larson and Rnchael Yocom, M Measurement and

Ev on §n Physfcal, _gg;g§1_gg %gggggion
8t. Louis: The C. V. Mosby Company, 1951), pe.
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11, ANALYSIS OF MEAN DIFFERENCES

Inftipgl testing. When comparing the scores of the
experimental and control groups after the initial testing,
as shown in Table I1I, the "t" value for the hanging test was
.076; the "t" value of the éii-ups was .169, and the "t"
value for thé Jump and reach test was .628, MNone of ihése
values is high enough to show a sfgnificant difference
between the two groups in any of the three tests, so f{t
would be asau&ed that any significant difference found after
the final testing might be due to the {sometric exercises

performed by the experimental group.

Einal testing. In comparing the scores of the ex-
perimental and control groups after the final testing, as
shown in Table 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 "t" value was .455,

The mean of the control grouﬁ {n the sit=-ups was 33,1,
and the mean of the experimental group {n the sit-ups was
32.,8. The "t" value was not computed for the sit-ups because
there was Iésé improvement in the experimental group than {n
the control group, making it obvious that there was no
signiffcant gain made by the experimental group.

The mean of the control group in the Jump and reach

test was 12.3, and the mean of the experimental group was 12.9.
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TABLE 111
COMPARISON OF MEANS IN INITIAL TESTING

i

Mean S. E. of
Mean Diff. Diff. t

Hanging Test

Control - 21.9

Experimental 22.1 2 2.637 076
S{t=ups

Control 30.8

Experimental 31.0 2 1.180 «169
Jump and Reach

Control 11.8 3 429 608

Experimental 12.1

s ==
amams e

|
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TABLE 1V

COMPARISON OF MEANS IN FINAL TESTING

Mean Es Es oOf
Mean DIff. DIff. t

Hanging Test

Control - 27.5

Experimental 28,9 1.4 3.085 455
Sit=-ups

Control 33.1

Experimental 32.8
Jump and Reach

Control 12.3

Experimental 12.9 .6 386 1.48

H |
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The "t" value for the Jump and reach test was 1,48,

. .The "t" value of .455 in the hanging test was below
the 1.99 or'tﬁe 2.63 level of confidence; therefore, the
difference in the scores of the two groups would not be
gigniftcant.

The "t" value of 1.48, which was derived from the
Jump and reach test scores, is approaching the 1.99 neces=
sary for significance at the 5 per cent level of confidence,
but the difference in scores {s not great enough to be con=-
sfdered significant.

Although the results of the final testing showed no
gsignificant differences at the 1 per cent or S5 per cent level
of confidence, it should be pointed out that the experimental
group did {mprove to a greater degree than did the control
group in the hanging test and in the Jump and reach test. In
a report by Nelson and Hurst, it was indicated, In testing
one method of trafning athletes against a newer method, that,

" « « any sample evidence in favor of the new method should

lead to its adoption." u2

Nelson and Hurst also state:

1t ie impossible to calculate how many good
research fdeas have been abandoned because the
results fatled to achifeve a 5 per cent level of
significance. Researchers must realfze that good

2pale 0. Nelson and Rex L. Hurst, "Significant or Not
Significant,"” Research CQuarterly, 34:240, -May, 1963,
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fdeas are precfous. Many times they are worth

more than the errors that would be ndmlttog by
a larger level of sfignificance would cost.

111, COMPARISON WITH OTHER STUDIES

In most of the studies made concerning fsometric
contraction, more time was spent in performing the exer-
cises, and boys rather than girls were used as subjects.
Because of these two factors, comparisons of results of
those studies with this experiment are difficult to make.

In studfes made by Larun.4 by Mullor.5

and by
Wolbers and SHI;.6 the subjects performed the exercfises at
least five times weekly, instead of the three weekly sessions
of this experiment., Significant gains of strength were
evident in each of these studies, whereas in this experiment,
significant gains were not made.

It was Interesting to note that in the study made by

Wolbers and Eills, four tests of strength were used, one of

31.‘2.'.1' s Pe 240,

bEugene Larsen, "A Study of Two Methods of Bufilding
Statfc Muscular Strength,” (unpublished Master's thesis,
Unfversity of Wisconsin, Madison, Wisconsin, 1957).

Speter V. Karpovich, Physiology of Mugcufar gg;!v|1¥
(fiftg.;gltion; Ph!ladelphia: We B, Saundere Company, 1959),
pPp. 3 .

6Charlcs P, Wolbers and Frank 8. Sills, "Development
of Strength in High School Boys by Statfic Muscle Contrace

tiope," Research Quarterly, 27:446, December, 1956.
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which was the Jump and reach test used In this experiment.
In Wolber's study, sfgnificant improvement was made In every
area except In the Jump and reach test, whereas {n this study,
more improvement was made by the experimental group, as com=-
pared to the control group, fn the Jump and reach than iIn
efther of the other two tests.

In the study made by Rasch and Morehouse.7

using gains
fn strength of elbow Tlexfon as a gufde, Insignificant gaine
were found following a eix week's training program of one
dafl)! fifteen=seconc fsometric exercise bout performed three
times a week. The study made by Muller, which was simflar,
found that sfgnificant gains were made, The difference be-
tween the two studies was that Muller's subjects performed
five days a week, while Rasch and Morehouse's sub jects per=
formed only three times weekly.

The results of this study, fn which the girle per=~
formed the exercfises three times a week, tend to coinclde

with Rasch and Norehcuse's experiment, with insfgniffcant

gains being made.
IVe EVALUATION OF METHODS AND EQUIPMENT USED

It wae the purpose of this study to test the value of

7e, Lawrence Rarfeck and Gene L. Larsen, "Observatfons
on Freguency and Intensity of lesometric Muscular Effert in
Developing Static Muscular Strength in Post=-Pubescent Malee,"

Research~Quarterly, 29:338, October, 1958,
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three simple and quickly performed exercises in thefr abflfity
to afd In increasing the strength of girls. If the exercises
could be performed guickly, they would take little time from
the regularly planned currfculum. It was the opinfon of the
regsearcher that more was to be gained from other activities
than from an intensive strength-buflding program. The isomet-
rics were to be a supplement to the program rather than to be

placed in the program as a unfit.

S8trength tests. In selecting tests which would indi=-
cate strength of the three areas of the bedy, varfous things
were taken into conelderatfon. It would have been desfirable
to have used strength testing equipment, such as dynimometers.
but such equipment is not available {n many public schools;
and feasible methods of testing strength in girls were con=-
sidered best if any part of this experiment might be fncorpo~
rated into a school's physfical education program.

The hanging test was consfdered better than other arm
tests that were studied because it was felt a more accurate
measure could be made with less chance of error than was
pogssfible in other tests. With one person mdministering all
of the tests, it was hoped that errors were held to a
min{mum.

The modified sft-ups, testing abdominal etrength, was

used because {t employs more abdominal muscles and less
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leg, neck, and back muscles than do other sit-up type tests.
Girls who assisted the Instructor were chosen for relfabfility,
and by using two girls, one could check the other. The girls
counted out loud so that they did not lose track of the
count.

A jumping board, marked in half inches, was useful
fn the jump and reach test, and the instructor placed her-
self in a posftion to see clearly where the finger of the
girl being tested touched the board. This test was selected
as a test of leg strength rather than the standing broad
Jump because it was thought that less coordination was
necessary for the Jump and reach.

The instructor felt that the testing perfods went
very smoothly. The girls seemed interested in their results

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

Exercises. For the exercise involving the arms, each
girl could find her own rope quickly and asaume the proper
positfon. All girls could perform the exercise at once, thue
taking a minimum of time.

The exerclise fnvolving the abdominal muscles was
chosen chtefly because no extre apparatus, such as an {1so-
metric bar, was needed; and every girl could perform at the
same time. It was the opinfon of the researcher that this

exercise was weak because she could not be certain each girl
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knew exactly what to do and she might not be performing to
the best of her ability.

As firet planned, partners were to work together in
the exercise for the legs. Using this methed, the exercise
would take four six-second sessfions in order for each girl
to perform. Within a week, however, most of the girls were
unable to hold each other as they pushed, so doorway bars had
to be used. Two bars were avaflable, and two girls could use
one bar at the same time. 1In the class containing the most
giris, tﬁlrteen were in the experimental group, so more time
than orfginally planned was consumed with this larger group.

Pushing with the foot against tiie doorway bar was hard
on the bar, and a girl had to push down on the bar as the
girls pushed up with their feet in order to keep the bar from
bending.

Altogether, the exercises took approximately four
minutes from regular class time, which was not considered
excessive In an activity perfod averaging thirty=five minutes
fn length,

Special bars for {isometric training are avaflable, on
which a varfety of exercises can be performed. However,
usually only one person at a time uses the bar, and 1t is a
rather costly piece of equipment designed to be used ex=
clusively for exercising. It was the intent of this study to
test exercises that took little time and equipment, so the

exercise bar was not considered for this experiment,
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Ve SUMMARY

To determine whether or not the means of the final test
gcores of the experimental group were significantly different
from the means of the final test scores of the control group,
the "t" test tnvolving the Fisher ”t" value table was ade
mlnistered. The experimental grcup d'd not show sfgnificant
gain over the control group at the 5 per cent level of con-
fidence In any of the three tests, but gains were made by
the expeftmentul group over the control group fn the hanging
test, which tested arm strength, and In the Jump and reach,
which tested leg strength. No gain was made by the ex=-
perimental group over the control group fn the sft=ups, a
test of abdominal strength,

In comparing this experiment with seimflar studfes, the
fndicatfion seemed to be that a study involving three weekly
sessfons of isometrfc exercises showed fewer significant gains
than did studfes using five weekly sessfons of fsometric
exercises. In this study, using only three sessfons weekly,
insfgnificant gains were made,

It was felt that the methods and equipment used were
adequate for the intended purposes of this study, If a more
elaborate training program were desfired, an {scmetric bar
might be of value, and more exercises for each area of the

body might be used 1f time were not a consideration.



CHAPTER V
SUMMARY AND CONCLUSICONS

1. SUMVARY

gtatement of the purpose. It was the purpose of this

study to determine the value of {sometric contraction by
finding whether the strength of ninth grade gfris who pere
formed these exercises fmproved to a greater degree than did

the strefigth of girls who did not do the exercises.

Method of procedure. WNinety-two gfirls enrolled in the

same number of physical education cliasses a week were se=-
lected and divided Into two equated groups through the use of
the Nellsen-Cozens Classification Index and three strength
tests that measured the degree of strength in the giris' erms,
legs, and abdomens.

The experimental group, in addition to participating
fn reguler physical education classes, took part fn a pro=-
gram of lsometric contractfon three times a week. The
control group participated In physical educatfon classes,
without the addition of the lsometric contraction exercises.

The isometric exercises were designed to strengthen
the muscles of the arms, abdomen, and legs, and were pere
formed by the experimental group, three times weekly, for

nine weeks.
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At the end of the nine weeks, all girls repeated the
strength tests. Scores were tabulated, and appropriate
statistical techniques were applfied to discover whether or
not any significant gain had been made by the experimental

group se compared to the control group.

Resultg. The experimental group scored slightly
lower than the control group in the test of abdominal strength.
The experimental group scored hfgher, but not signiffcantiy
higher at the 5 per cent level of confidence, than the con=
trol group fn the arm strength test and in the leg strength
test.

Both groups, as a whole, fmproved in the final testing
perfod, In comparing individual scores, only a few girils in
efther group, with the exception of the experimental group in
the sft-ups, scored lower in the second testing than they had
in the first. The individual scores of the inftial and final

tests are shown In the Appendix.
11. CONCLUSIONS

The following conclusfone seem Justified by the
findings of this study:

1. Gains were made by the experimental
group over the control group in the
tests involving arm strength and leg
strength, although the gains were not
great enough to be considered significant
at the 5 per cent level of confidence.
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2. No gain was made by the experimental group
over the control group in the test of
abdominal strength.

3. Approximately four minutes were spent ln

- doing the exercises out of an activity
perfod averaging thirty=five minutes.

&4, The space In the locker room was ample for
the small groups. In a large class, a
few girls at a time could use the
focker room ares while other activities
were being conducted in the gymnastum,

5. Because the experimental group did show
improvement over the control group in
the tests of arm strength and leg
gtrength, exercises involving the
armg and lege might merft the time
required to administer them, par=
ticularly if the exercises and number

. of sessions were revised.

IIl. RECOMMENDATIONS FOR FURTHER STUDY

This study dealt with only a small area of the field
of isometric exercises. Additional studfes which use differ-
ent exercises might be suggested from the results of this
study.

In Iight of the fact that several experiments have
found significant resulte from a study of fsometric cone
traction with sessfons held five times weekly, 1t would be
interesting to determine the degree of sfgnificence with
the exercises glven to girle five days @ week instead of
three.

Greater gains in strength were made by the girle
using the isometric exercises for the arms and the legs, than

were made by the girlis who did not perform the exercises.



Therefore, it might be suggested that a longer unft of
exercises or dafly exercising would prove that f{sometric
contraction would be of significant value as a strength

building aid.
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INSTRUCTIONS FOR THREE STRENGTH TESTS
HANG ING

Ad Juet bar to level of top of performer's head.
Grasp bar with hands about shoulder width apart and paime
toward face. Spring upward so arms are flexed firmly against
body, chin above bar and body hanging strajght and unsupported
except for handes., Hold position as long as possible. If
arms start extending, go down as slowly as possible. Time
from time proper position is obtatned until mement when chin

1
is onerld to level of top of bar.
S1T=UP

Assume hook sitting position with feet flat on floor
and back estrafght. Put handes on shoulders with elbows
reaching forward to rest on top of knees. FPlace feet In
proper posftion and have partner hold them. Lie on back,
hands on shoulders. On Ready, Gol! Jift trunk up to touch
elbows to knees and return to back lying without touching
head. May stop and rest, if necessary. 8core s total of

2
correct movements {(up and down) in ene minute.

1Gladys M. Scott, and Esther French, M

Veasurement and
ggglg.;jgn in Physical E*gg.;jgg (Dubuque, lowa: Wm. C. Brown
Company Publishers, 1959}, p. 297. '

QMt s P 299,



JUMP AND REACH

Stand with face to wall, toes touching wall. Reach
evenly overhead with both handes and mark height of reach.
Turn sideward to wall, Jump and reach with one hand and
touch as far up wall as pessible. Score is difference
between reach while stinding and when Jumplng.3 |

The girls were allowed to Jump three times, and the

best Jump of the three was recorded.

M.' p- 360.
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SAMPLE OF INDIVIDUAL SCORE CARDS

WHITE, SHARON (Exper.) Hre
AGE: 14(5/24/48) SCORES
(1) (T) (2)
HT:  60% Armss 44,9 66 60.7
wT: 923 Abd ¢ 42 69 52
CLASS: - E Leget 15 65 14
m M

Av. Tt 66
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TABLE V

T=-8CORES USED TO EQUATE GROUPS

Centrol Experimental Control Experimental
66% 66 40 49
61 65 48 ha
60 &4 48 49
60 61 47 ho
60 5 - 47 48
58 57 47 48
57 57 45 T
57 S7 45 47
56 56 45 46
56 56 45 45
55 55 4 45 45
54 - 55 44 45
54 55 44 hi
54 S5 L hi
53 43 bl
53 53 43 42
3 53 4y 42
53 52 A1 41
51 51 41 41
51 50 39 37
50 50 39 33
50 S0 38 33
49 49 30 30

Control. « « «
Experimental .

e o
¥
0
®
n
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TABLE VI
SCORES FROM HANGING TESTS - INITIAL TESTING PERICD

Scores - Jeconds
Control Experimental Control Experimental
54 .8 50.0 20.1 19.0
50 .1 48,8 20.0 18.5
43,2 48,7 19.8 17.8
3.3 44,9 19.4 17.6
36.9 42,5 19.4 17.4
36.9 40,8 17.6 16.2
32.5 40,0 16.6 15.0
32,1 38.5 16.2 14.7
31.9 37.6 15.7 14,7
M3 35.5 15.5 14.7
29.7 31.1 14.1 13,8
27 .4 30.5 13.7 13.5
26.4 : 29.1 13.0 13.4
26.0 29.1 11.9 12.2
25.9 27.0 11.5 11.4
25.5 23.7 11.0 9,8
24,8 23.2 10.9 9.5
24,6 22.7 9.0 2,0
23.0 22.2 8.3 5.7
22.6 21.5 5.7 5.5
22.1 21.4 4,1 .0
22,0 20.1 4.1 0
21.2 19.0 0 0




by

TABLE VII
SCORES FROM SIT-UP8 = INITIAL PERIOD

— s e

e e e et o . B e P A N S,

== » ==

Control Experimental Control Experimental
41 4k 31 32
39 42 30 31
30 42 0 3
38 38 30 30
37 38 30 30
37 38 . 29 29
36 o 26 20 29
% %. o o

: 2
36 36 29 28
35 36 28 28
35 35 27 28
35 25 27 a7
35 33 27 7
34 33 25 27
4 33 24 26
33 33 24 25
33 33 24 25
33 33 23 24
33 33 22 23
33 33 20 21
32 32 19 16
32 32 19 14
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TABLE VIII
SCORES FROM JUMP AND REACH - INITIAL TESTING

e —————
Scores - Inches

Control _Experimental Control Experimental
16.0 17.5 12.0 12.0
15.5 16.0 12.0 12.0
15.0 15.0 12.0 12,0
15.0 15.0 11.5 11.5
14.0 15.0 11.5 11.5
14.0 14,5 11.0 11.5
14,0 14.0 11.0 11.5
14.0 14.0 11.0 11.5
13.5 13.5 11.0 11.5
13.5 13.0 11.0 11.0
13.5 13.0 11.0 11.0
13.0 13.0 10.5 11.0
13.0 13.0 10.5 11.0
13.0 13.0 10.5 10.5
12.5 13.0 10.0 10.0
12.5 12.5 10.0 10.0
12,5 12.5 9.5 9.5
12.5 12.5 2.5 9.5
12.5 12,5 9.5 9.5
12.5 12.5 9.5 9.5
12.0 12.5 8.0 9.5
12.0 12.5 8.0 9.0
12.0 12.0 5.5 8.5
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INDIVIDUAL SCORES OF INITIAL AND FINAL TESTS

Hapging Test

Control Experimentsl
Inftial Testing Final Testing Initial Testing Final Tcot!gg_
54,8 65.7 50.0 57.6
m.‘ 50.7 #8.8 ‘0.*’
43,2 49,6 48.7 56,3
41.3 35,6% 44,9 60.7
36.9 55.4 42.5 F2. 7"
36.9 36.,0% 40,8 64,9
32.5 26,5% 40,0 62.7
32.1 55.5 38.5 34,0%
31.9 36.2 37.6 4i,
3.3 31.2% 35.5 81,1
29.7 47.3 31.1 .1
27.4 27.1% 30.5 42,6
26.4 28.2 29.1 35.9
26.0 23.4% 29.1 375
25.9 31.9 27.0 34,6
25.5 32.2 23.7 36.7
24.8 16.0% 23.3 3351
24,6 27.3 22.7 21,.2%
23.0 21.,5% 22.2 38.9
22.6 26.9 21.5 27.8
22.1 35.4 21.4 29.7
22.0 38.5 20.1 15, 3%
21,2 23.2 19.0 26,9
20.1 20.5 19.0 gg.o
20,0 18,.9% 18.5 oh
19.8 28,7 17.8 35.7
19.4 35.0 17.6 30.7
19.4 26.4 17.4 10.2%
17.6 25,8 16.2 26,0
16.6 23.6 15.0 21.0
16.2 20.0 14,7 26.4
15.7 18.5 14,7 19.6
15.5 21.5 14.7 19.1
14.1 20.3 13.8 24,1
'307 27.2 ’305 A).
13.0 33.8 13.4 14,
1.9 10.9% 12.2 16.8
11.5 19.4 11.4 12.4
1.0 18.6 9.8 1.9
10.9 25.0 9.5 15.1
9.0 6.4% 9.0 16.2
8.3 22.3 5.7 T7
5.7 8.8 5.5 16.5
“o' 903 .0 09
4.1 2.7% 0 M
0 0 0 3.5

®#Individuals who had lower scores on final testing.



TABLE IX (continued)

41 30% b b4
39 36w 42 44
39 i 42 52
38 |

#*Individuals who had lower scores on final testing.
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TABLE IX {continued)

and Reach

Experimental
Inftial Testing Final Testing

Contr

Inftial Testing Final Testing
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*Individuals whe had lower scorees on final testing.



