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CHAPTER I
THE PROBLEM AND DESIGN FOR STUDY

Through the promotion of physical fitness programs by
the late Presldent John F. Kennedy, the nation's people are
cognizant of the word fitness and its implications.

Ourse is not a regimented soclety where men are

forced to live lives in the interest of the state.
We are, 2ll of us, as free to direct the activitles
of our bodles as we are to pursue the objectives of
our thoughts. But if we are to retain this freedonm,
for ourselves and for generations yet to come, then
we must be willing to work for those physical qual-
lties upon which the courage and intelligence and
8kill of man so largely depend. . .+ »

The need for increased physicel fitness 1s clearly

established, . « A nation is merely the sum of all
its citizens, and its strength, energy and resource=-
fulness can be no greater than theirs.,'

Physical fitness 1s one of the major objectives of
physical education programs. Various methods have been and
are belng employed to attain thls objective. Some of these
methods includet 2 well-rounded program of sports and games,
a program of isotonic contractions prior to sports and ganmes,
a program of lsometric contractions preceding the sports and

games.

John F. Kenn President's Council on P( sical
Fitnees, U, Q:fig%;i z*§§f§! g;gfzgn hlcago:
John Di: Pubdb Company, s P



I. THE PROBLEM

Statement of the problem. The purpose of this study

was to investigate the effect of isotonie and isometric
muscle contractions on physical performance scores of high
school sophomore girls. The following questlons were to be
answered:

1, Will the girls who were not exposed to either =
program of isotonie or isometric muscle contractlions improve
their performance scores?

2, Will the girls who experienced the program of
isometric contractions improve thelr performance scores?

3. Will the glrls who experienced the program of
lsotonic contractions lmprove their performance scores?

4, Will eny one of the three groups improve
significantly more than the others?

Importance of the study. To ascertain individual and
group progress, methods of continual and effective evaluation

are needed. Through the utilization of performance testing,
the physical educator can determine the exact area or areas
of weakness and then apply proper corrective methods or
rehabilitative technliques. Only through this continual
testing and evaluation can the physical sducator hope to
achleve the goal of flitness for his students.



Iimitetions of the study. This study is limited to
thirty-five sophomore girls who are presently enrolled in

Emporia High School, Emporia, Kansas,

Only those test ltems in the California Physicsl
Performence Test? applicable to high school girls will be
utilized.

ITI. DEPINITIONS OF TERMS USED

Isometric contractions. "Imometric contraction is a
muscular contraction in which the subject exerts force

againet a resistance that does not move."-

Isotonic gontraction. "Am isotonlc contraction is

one in which the subject exerts muscular force agalnst a

resistance that does mo'u."4

Regularly scheduled program of sports and games. This
term was used to refer to physical educatlon classes which

met daily end offered physical sactivity through the media of
sports and games.

al

glppcnﬂlz 4, p. 24,

1n agals O1adye Seott, Aualysis of Bunen Nouions 4 etbook
D

“Ipag.



III. METHOD OF STUDY

Thirty-five sophomore girls from Emporia High School,
Emporia, Kansas, were chosen from a2 combination of two physie
cal education classes to participate in thie study. The plan
of this study was (a) to secure three equated groups of girls
regularly enrclled in a dally program of physical education;
(b) to administer the Califcornie Physical Performance Test to
all girls participating in the study; (c) to present a pro=
gram of isotonic and isometric musele contractions to the
experimental groups A and B, respectively; (d) to administer
the California Physical Performance Test at the end of the
s8ix weeks period; (e) to evaluate the three groups with
regard to thelr test scores and note improvement, if any,lin
their physical performance scores.

Clagslfication of test groups. The McOloy
Classification Index I° [(20 x age) + (6 x helght) + (welght)]

was employed to equate the three groups. Thls method of

classification was selected because of its proven effective-
ness and ease of indexing. The score for each girl was com=-
puted and placed in rank order. Utilizing rank distribution,

the scores were placed into three groups. The mean score was

5
Appendix B, p. 29.



established for each group to check group equation. The
control group with a mean score of 807., experienced a dally
program of regularly scheduled sports 2nd games. Experinene
tal group A with a mean score of 808., experienced a program
of isotonic muscular contractions dally in addition to the
regularly scheduled sports and games. Experimental group B
with & mean score of 808. experienced a program of isometric
muscle contractions dally in addition to the regularly
scheduled program of sporis and games.

The Salifornis Physicel Performsnce Zest. The
California Physical Performance Test was selected because of
its design to measure fitness. The evente contained in the
test measure muscle power, coordination, strength, flexibility,
speed, agility, and body control.

The test was administered by the author. Iwo class
periode of forty minutes each were needed to complete the
test. All three groups were tested at the beginmning of the
six weeks period and again at the end of the experimental
period. Only those test items applicable to high school
girls were used.



Presentation of contractions. The isotonic® and
1sometria’ contractions used in thies study were selected from

those suggested by the President's Council on Pitnlssaa They
were selected because of thelr relation to the development of
certaln areas of the body: the arms, the shoulders, the back,
the abdomen, and the legs.

The dailly physical educatlion classes were conducted by
the glrls' physieal education instructor at Emporis High
School. All three groups were exposed to a dailly progfnm of
sports and games. The control group was composed of eleven
girle from first and fourth hour physical education classes.
In thelr respective hours, they reported to the gymnasium and
participated only in a program of sports and games.

Experimental group A, composed of twelve girls in
first hour eclass, remained in the locker rocm fifteen minutes
each day and experienced e program of lsotonic muscle cone
tractions. The isotounic contractione were demonstrated,
explained and were conducted under directlion. The students
began by doing each isotonic contraection six times daily for
a period of two weeks. The number of contractlons was then

6

TA”M&: D. P 34,

CPresident's Council on Pitness, gp. git«, p. 1.



7
increased to eight daily through the third and fourth weeks
of the study. During the fifth and sixth wesks of the study,
the contractlons were inoreased to ten daily. Bach day after
completing the series of contractions, the subjects reported
immediately to the gymnasium and joined the control group in
Bports and games.

The experimental group B, composed of twelve girls
from fourth hour physical educatlon class, remained in the
locker room fifteen minutes each day and experienced a pro-
gram of isometrie contractions. The isometric contractions
vwere demonstrated, explained and directed. Through the first
and second weeks of the study the students did each contrace-
tion for eix counts. During the third and fourth weeks, the
counts per contraction were increased to eight. In the fifth
and sixth weeks the counts were ineressed to ten per day or
meeting., Following the daily program of contractions, the
subjects reported to the gymnasium and joined the control
group in sports and games.

The mmber of contractions was increased for the
explieit purpose of observing any relative change 1ln the

strength of the tubaecta.g

IEleanor Metheny g;nan;sg (New York: MeGraw-Hill
Book Company, Inc., 1955), De



A% the end of the slx-week period of experimentation,
the California Physical Performance Test was again adminis-
tered to the three groupe. The initial test scores of each
group were evaluated by comparison with the final test

scores to note if any lmprovements were made.

8



CHAPTER II
REVIEW OF THE LITERATURE

A number of studies have been completed in the lagt
fifteen years to determine the relative effectiveness of
isometric and isotonle systeme of exercise in the develop=
ment of muscular strength and muscular endurance. The liter-
ature reveals the effectiveness and limitations of both

systems of exercise.
I. LITERATURE ON ISOMETRIC CONTRACTIONS

The 1dea of isometrics is to exercise a muscle by
pushing or pulling against an immovable object such as a wall,
or by putting the muscle against the oppoesition of another
muscle., "The basis 1s the overload principle of exercise
physlology, vwhich states that a muscle required to perform
work beyond the usual intensity will grow in strength."'o

Hetheny“ states that "exercise will incremse sirongth
of a muscle only 4f: (1) it is intense enough to cause the
muscle to work at ite meximum level of ability; (2) it is

repeated persistently over 2 pericd of time; and (3) itse

10president's Counell on Physicel Fiiness, op. git.,
P. 57,

Myetheny, log. cit.
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demand on the muscle 1s gradually increased by increasing the
nunber of times the movement is performed, the speed with
which the movement is performed." Bender, Kaplan, and
Johnson concluded in a recent -tﬁdyt

Isometrics can develop strength and should be an
integral part of any physical activity program, but
they must be used properly if strength is to be
developed where it is needed. To be conducted
properly, there must be some form of evaluation,

elther through fgcoets in an sctivity or by appro-
priate testing.

II. LITERATURE ON ISOTONIC CONTRACTIONS

According to a study by Dennison, Howell, and
Horrord,13 both isometric and isgotonic exercise increased
mugeular endurance significantly followlng eight wesks of
activity, twice a week, Arm strength, the area of concentra-
tion in the study, increased more in those individuals who
experienced & program of isotonliece in comparison to those who

experlenced isometrics.

‘2Jay Bender, Harold M. Kaplan, end Alex J. Johnson,
“Isometrics, A Critigque of Faddism Versus Facts," iggg?sé‘g;
May, 3

ﬂ%- Ehysiocal Education snd Recreatlon, 3415,
Pe ®

13;. 1. Dennison, M. L. Howell, and M, R. Morford,
"Bffect of Isometric and Isotonic Exerciae Programs Upon
Muscular Endurance," Research Quarterly, 34:348-352, October,
1961.
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01;:!.‘4 states, "The effeets of isctoniec exercise
favor the improvement of muscular endurance and the retention
of muscular strength following the cessation of exercise."
This study revealed certain restrictions were present in iho
development of muscular endurance when training with isomet-
ric exercises:
1. Isometrio contractions restrict blood circulation
to & greater extent than do isotonic
contractions.
2. The amount of oxygen, oxygen debt, and total
oxygen regquirements increase linearly in
proportion to the size of the load,
3« This constriction of circulation with attendant
effects on oxyzon supply to muscles, loecally

restricts the development of muscular end ce
when training with isometric contractions.

Bendor's

and others concluded in one study that
isometric exerclses were of great significance for develope
mént of strength, but for overall results with regard to fite
ness they should be followed by appropriate adjunctive
isotonic and stretching exercises.

clurko'T points out "in comparing isometric and

isotonic exercise training iothodl, the results of the

MH. Harrison Clarke, "Development of Volitional

Muscle Strength As Related to ritncsl,"‘§¥g;gglg and Fitness
(Chicego: Athletic Instiltute, 1959), p. 210.

51p14., ». 205.
163ender, gt. al., log. git.
‘7013rke. doe. cit.
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studies were somewhat contradictory. In two studies, the
subjects wheo engaged in the isotonlc exercises galned sige
nificantly more strength; and in one study, the isometriec
exercise group made definitely greater strength gsins.”

¥hile many questions pertaining to these two cyétams
of exerclse remain unanswered, the following summation may
be offered: (1) inereases in muscular endurance mey be
effected by certain programs of isometric contracticns, as
well as by isotonic exercises; (2) "Both isometric and iso-
tonle forms of exercise improve muséular strength. Howesver,
the evidence shows little if any difference in the effective~
ness of the twe fbfnu in achieving strength increase. Variae
tions in individual strength improvement exists for bdoth
forms of exercise;"'® (3) the smount of temsion developed in
a mugcle 18 2 major factor in determining streangth
improvement.

It appears that more sclentiflic research is warrented
before the total effectiveness of the two systemz of exer=
cise may be determined. However, i1t seems evident that the

prime factors, strength and endurance involved in both

%she University of Illinois collage of Physical

Education and The Athletic Institute, Exe: d Pitness,
A Goll Peperg at the quiy
ng%m%a ﬁmgg_g I st Robert Allerton u-%? 1959),
Do 2 5.



isometric and isotonic contractions, are applicable to
physical performsnce as related to the Celiformis Physical

Performance Test,

13



CHAPTER III
DISCUSSION AND INTERPRETATION OF DATA

The statistical computation of the data was done by
an electronic computer (IBM) at Kansas State Teachers Oollege,
Emporia, Kansas. The program used was “analysis of varie
ance.” The purpose of the "analysis oflvarlanco" wag to
determine any significant ditrcrtnno in the means of the
initial test scores and the final test scores of all three
groups.

Mean scores were computed for the raw scores'? of the
initial California Physical Performance Test for the control
group, 25.23; experimental group A, 24,60; experimental group
B, 25.71. The mean score was then established from the raw
scores=’ of the final test of all three groups: the mean
score of the control group 25.20; the mean score of the experis
mental group A, 24.31; the experimental group B, 25.52. In
comparing the initial and the final mean scores for each
group, the anelysis of variance exhibited no significant dif=-
ference in the mean scores. Therefore, considering group

improvement in the physical performance score, there appeared

i
9Aprcnd&zns E, P, Gy pp. 37=39.

201pad.
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to be no improvement. In all cases the mean scores for the
final test were slightly lower than those of the initilesl test.

TABLE I

COMPARISON OF INITIAL TEST AND FINAL TEST MEANS
FOR ALL GROUPS

P - St ———— - —

Initial

Grﬁup !i;;i hean
Control group 26,23 25.20
Experimental A 24,60 24,31

Experimental B 25.74 25.52

In enalyzing the scores for the specific events of
the California Physical Performeance Test, the memsns of the
final scores for some events were somewhat higher than the
means of the ianitial score as shown in Table I.

Analysis of the mean scores of the pusheup showed the
contrel group, which experienced only a program of sports and
games, had improved their mean score 2.45 on the final test;
the experimental group A, which was exposed to a program of
isotonle contractions, improved thelr mean score 3.25 on the
final test; the experimental group B, which experienced the
lsometric contractions, improved their mean score 8.59 on
the final test.

The analysis of the sit-up indicated improvement of
the mean scores in all three groups of the study. The con=
trol group did 3.81 more, the experimental group & had the
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largest increase of 92.08, and the experimental group B
improved with 5.34 more sit-ups.

The change of the mean scores on the shuttle race
varied with each group. The control group improved their
mean Score by .12 second, while the mean score of the experi~
mental group A and experinmental group B became slower by .04
seconds and .46 seconds, respectively.

The mean scores of all groups showed 2 decrease in
performance scores for the broad Jump end the basketball
throw. The final mean score of the control group for the
broad jump deereased .04 inch, the experimental group A
decreased .84 inch, the experimental group B decreased 2,56
inches. The mean scores for the basketball throw decreased
26.57 inches for the control group and 16.92 inches for the
experimental group A. The finel mean score for the experi-
mental group B remained constant for both the initlal and
final test.

The "snalysis of variance"” used to compute the
gignificance difference of the means for the initial and final
test scores of all groups showed no significance at the 5 per
cent level of confidence.

Although there was improvement on certain events by
all groups, the improvement was not enough to be significant.

The following results were based on data obtained from

the study: (1) none of the group mesn scores improved on the



TABLE II

COMPARISON OF INITIAL MEAN SCORES WITH FINAL MEAN SCORES FOR ALL
EVENTS OF THE CALIFORNIA PHYSICAL PERFORMANCE TEST

Score Mean Sonﬂ m smh) M m @in) Mean Score (in.)
w - . TR— B T il S .. Chs
Control 23.82 26.27 42.45 23.10 26,91 381 13,01 12,91 4,12 62,00 62,05 «.04 483,48 461,91 -26.57

mental
Gnn’ A 27.‘30 ”.25 "3‘5 2?'92 37000 *9.08 12(69 12.73 - o Od 59.83 58098 ‘.085 5“"0@ 52“8*‘&%

Group B 35.83 34,42 +8,59 25,33 50-574-5.34 !2.?8 13.24 «,46 61.75 59.19-2.55 469,25 46925 0

I®* «~ Initial Test Score
P## « Pinal Test Score

Ch,.##% - Change

41
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final test; (2) there was improvement by all groups on
specific test items such as the sit-up and pusheup; (3) the
experimental group B, which was exposed to the program of
isometric contractions, improved their final mean scores in
the pushe-up event more than the other twoe groups imvolved in
the study; (4) the groups which experienced the isotonic and
isometric contractions improved their mean scores to a
greater degree than the control group in two of the events
which involved strength and endurance, the site-up and pusheup;
(5) the isotoniec and isometric contractlions did nothing to
incrense speed and agility.



CHAPTER IV
SUMMARY, CONOLUSIONS AND RECOMMENDATIONS
I. BGUMMARY

The Melloy Classification Index I was used as a means
of establishing three equated groups for the study. The
analysis of varlance proved that there wes no significant dif-
ference in the mean scores of the groups. The Californis
Physical Performance Test was administered to esch group
prior to the experimentation and again following the six week
study. During this six week period the experimental group A
and experimental group B experienced a program of isotonic
and isometric exercises, respectively, in addition to a
regularly scheduled program of sports and games., The control
group experienced only a program of sports and games., The
purpose of the study was to ascertain any improvement on the
final physical performance scores as compared to the initial
test scores.

II. COONCLUSIONS

The following conclusions are based on the data
obtained from this study: (1) the isometric and isotonic
contractions improved musculer strength and endurance in
events such ag the pusheup and siteup; (2) events which
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involved aglillity and over-all body coordination in sddition
to strength and endursnce, such as the broad Jump, shuttle
race and basketball throw, showed no improvement through the
isolated use of isometric and isotonic contractions; (3) none
of the groups improved thelr mean scores; (4) all groups
showed a decrease in thelr mean score on the final test.
Bender?! concluded in one study that iscmetric exerclses were
of great significance for development of strength, dut for
over-all fitness, they should be folluwed by appropriate
adjunctive isotonic and stretching exercises.

IIT. RECOMMENDATIONS

Ag a yvesult of this study the author wishes to
recommend the following: (1) repetition of this study or a
gimilar one in other schools and at different age levels;
(2) exposure of experimental groups to programs of contrac-
tions over a period of months; (3) 2 combination of isotonic
and isometric exercises for a group should be compeared with
the groups used in this study.

213@4!1‘, et.al., op. glt., P. 59.



p-l;_‘ -

a»mwa‘

~

3 MR T B T J

B - Te 2, aloder,

cisel PRunasg.

LS nary Nl

s
o " ‘ ¥



BIBLIOGRAPHY

Bonda:'. Jay, Harold M. Kap! and Alex J. Je]mmm
"Isometries, A Oritique Peddlsm Versus Facts %}_
$5 Bealin, fnvsicel Blucation snd Recrestion, hish

0 o

28 ppe

th‘kti H, Harrisom.

« "Develo t of Volitional Muscle Strength As
T Related to n::-. mﬂ Fltness. Chicago:
Athletic Institute, 1 43 Pp.

Demnison, J, D., M, L, Howell, and M. R. Morford, "“Effeot of
Isometrie m Isotonic Exercise Programs Upon Muscular
Endurence,” Researoh Quarterly, 341348-352, October, 1961.

xmuy. am !'- Mcnt't Council on Physical ntno:a}.m
18, 8Ll - H 0
R T e o e

Hethm &uut: y; mzb‘ ;;:r York: McGraw-Hill
gl BRI RS,

The University of Illinois aolm. o: Physicsl Bducation and
m&ﬂl&o

Institute. Agercige sad Fingss, 4 Col-
ReEL Sresenfed ol Mg Lommodiin of i




e cort BB ned ﬁ”p g - LT b
WhrEiacl *Laal : -

g L} " ! m- “ :-r v 4 3
Tha & - 133 A 5 Ay a8 ~ L o1

A | l'n' « 4 3
-1 HT8 “act et
Ed

L Wxoly o Lr. 2

ri;n‘;t 1 8F 37 e nud Dady
ol s nlin

and jeRp

‘ n.i- - ""‘,

. > - \’ FRRDLA g _ ey
EOgosc s [ Wi sieiis

-
A

- ’ "
TELELe =

ol falmd sureith aed eafsvexgc



APPENDIX A
CALIFORNIA PHYSICAL PERFORMANCE TEST#*

PURFPOSE

The test is designed to measure the present status of
rhysical fitness,

The test involves the use of five groups of events.
The events in each group are of such nature that perticular
pheses of physical fitness are involved in thelr performence.
The motor abilities to be measured ere enumerated for eventis
in each group as follows!

Group I ZEvent in which power, together with ooordination,

m flexibility of legs and body, and
g involved: standing broad jump

Group II Event in which abdominal strength and endurance
is involved: site-up

Group III ©Event in which muscular strength, endurance of
arms, and 8 th of shoulder le is involved:

pusheup (kmee

Group IV Bvent in which speed and endurance is involved:
shuttle race

which lg!.ntyl coordination, body

Group V 3ZEvent &:
control, and strength ls involved: basketball
throw

SEX AND AGE LEVEL
High school girls.

Onlj.temh. BMO Departnent of Zducation,
o (Sacramento: Bureau of
ucation, and Recreation, 1957).




25
TEST ITEMS AND EQUIPMENT

A clean smooth surfeced floor; & tumbling met at least
8 feet in lemgth; 30 feet of straight unobetructed running
surface; two blocks of wood, esch 2 inches x 2 inches x
4 inches; a stop wateh; mmmxnneldrmenmmor
30 feet apart and numbered as one and two; a basketball; two
lines drawn parsllel and 6 feet apart; on unobstructed ares
20 feet high and 75 feet long; chalk; tape measure.

TIME REQUIREMENTS AND NUMBERS THAT CAN BE TESTED

Approximately 35 to 40 subjects can be measured in two
40-mimate perlods. '

INSTRUCTIONS TO BE READ TO SUBJEOTS

This 1s & test designed to measure Ieu- present status
in Mﬂl fitness, The test is divided into five parts:
no“ Jump; modified pusheup from the knees;

-n-up; llmﬂ race; dasketball throw.

The first test we will be taking is the standing
broad jump. The pupll stands with feet several inches
apart and with ioil ust back of the take-off line. The takew
off is made fu'l. and the pupil jumps forward as far
udpgnnlc : X 1:1\ feet. Pi':c mr t;?‘ ams
and bending o ees ssib. 8
action of arme 3 mn M leave the floor or
take-off line until M

Each pupil hln m m trials (not ineluding
fouls) and the M be recorded. Viclation
of any of points listed um, gonstitute a foul.

Iine up in umnnw ler and step to the take-
off line vhen your name

ADMINISTERING OF STANDING BROAD JUMP
Bach student will do the standing broad Jump and thelr
scores will bhe recorded.

INSTRUCTIONS TC BE READ TO SUBJEOTS

The next test item will be the modified pusheup. The
pupll gets into position to perform a knee push-up by lying



fece down on the floor with the body straight and legs
together. Next, she ralses her feet and bends her lknees
until her legs form right angles and the soles of her feet
point directly upward; she bends her elbows and places her
palms dowaward on the floor at points even with her shoulders.
To perform 2 Imee pusheup, the pupil pushes with her arm and
shoulder muscles until the erms are straight and the body
is elevated dlagonally and is supported by the hands and
kmees. The test 1s continued by bending her arms and lower-
ing her body until the chest, and chest only, touches the
floor. The exercise is repeated with no ru%iu between
push-ups. No pushs-up shall be counted in which the pupil
falls to (a) keep the body straight from head to knees;
(b) come to full extension of amms; (c) touch the chest end
only the chest to the floor. The il's perforuance shall
be recorded as the mnumber of co executed knee pushe
ups she is able to do. Those push-ups not done correctly
will not count.
Get a partner and line up across the width of the

gl:ud.u,l. The girls on the east side of the line will do

push-ups first and the girls on the west side of the
line will count them. After the first group has completed
thelr pusheups the second group will do them.

ADMINISTERING OF PUSH-UPS (XKNEE)

The students will do the pusheups with their partner
counting. After the first group has completed their pushe
ups the scores will be recorded and the second group will
do thelr pusheups with the first group counting.

INSTRUCTIONS TC BE READ TO SUBJECTS

The next test item will be the shuttle rece. The
blocks are placed sbout a feot apart, Just beyond the line
designated as line two. The pupll stands bagk of the blocke-
free line designated as line one and faces lins two. On
the words "Are you rud‘?" the pupil gets ready to run, and
on the starting signal "Gol" she runs to line two, picks up
one bloeck of wood, runs back to line one and mois. not
throws, the block behind the line; she then runs back to
line two, picks up the second block of wood and rune back %o
line one, as she crosses the line with the block
in her hand. Two shall be given each rummer with a
rest period between each trial. The time will be recorded
from the starting signal untll the runner crosses the line
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on her second round trip. The bebtter time of two trials will
be recorded.

Line up in alphabetical order and step to line one
when your name is called.

ADMINISTERING THE SHUTTLE RACE

The test will be adminlstered to each girl twilce,
allowing for a rest 1od between two trials., The better
of the two trials will be recorded.

INSTRUCTIONS T0 BE READ TO SUBJECTS

The next test will be the site-ups. The pupil lies on
her back on the floor with her legs straight and her feet
placed about two feet apart. She puts her hands on the back
of her neck with either the fingertips touching or the fingers
clesped. She keeps her elbows & on the floor. Her
partner holds the pupil's 38 to keep her heels in contact
with the mat 2t all times. To perform a2 siteup, the pupil

er trunk until she reaches a sitting position; she
turns her trunk to the left to touch the right elbow to the
to the starting position, then

inmediately raises her body forward egain and turns her

Her back should be rounded as the head and elbows are brought
forward. This movement is also called a "ourl-up." ¥o
resting will be permitted between sit-ups and only one trial
will be glven., No sit-up will be counted if the pupil falls
to (a) keep the fimgers in comtact behind her neeck; (b) keep
the knees on the floor durling the sit-up; however, knees
may be bent slightly when touching elbow to kmee; (c) bring
both elbows forward in starting to sit up; 2“"“”‘ off the
floor with an elbow is not permitted; (d) return to
starting vosition with elbows flat on mat before sitting up
again. The pupil's performance shall be recorded as the
number of correctly executed siteups he 1s able %o do.

Get a partner and up across the width of the
gymnasium. The glrls on the east side of the line will do
the sit-ups first and the gilrls on the west side of the line
will hold your feet and count. After completing the sit-ups
the girl on the west side of the line will do them and the
girl on the east side of the line will hold her feet and
count.
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ADMINISTERING OF SIT-UPS

The students will do the sit-ups with thelr partner
holding thelr feet and counting. When the first group has
completed thelr sit-ups they will hold the feet and count
for their partner in the second group. The total number of
slteups done correctly will be recorded.

INSTRUCTIONS TO BE READ 70 SUBJECTS

The final test item will be the basketball throw. The
object of this test 1s to throw the basketbell as far as
possible without stepping over the restrainling line, The
pupil may take one or more steps providing she does not cross
the restraining line. An overhand throw must be used ln
performing this test. Three trials shall be taken with no
rest between trials and the best of these trials will be
recorded, The distance wlill be measured from the point where
the ball first lands to the restreining line. ILine up in
elphabetical order.

ADMINISTERING THE BASKETBALL THROW
The students will be in elphabetical order and will

step to the line when their name is called., The best
distence of the three trilals will be recorded.



APPENDIX B

MeCLOY CLASSIFICATION INDEX I#
FORMULA = (20xAGE) ¢ (G6xHEIGHT) ¢ WEIGHT

CONTROL GROUP
Batson 15 €4,.0" 130
Fowler 15 65.0" 125
Graham 15 62.,0" 112
Grimmet 15 64.0" 105
Guerrez 16 62,0" 102
Gueterra 5 gi.o'»' 118
Hollar 15 4o 5" 120
Kidwell 15 64.,0" 120
Krueger, L. 15 65,0" 150
MeOlenny 15 54,5" 118
EXPERIMENTAL GROUP A

Corbin 15 68,0" 100
Harry 15 68,0" 140
Judd 15 62,0" 105
Kittle 15 63.0" 120
Krueger, R. 15 660" 150
MeAlister 15 63.0" 103
Messinger 15 67.0" 145

0'Daniel 15 62,5" 106
Painter 15 67.0" 1 22
Schroeder 15 65.0" ’
Stow ‘5 “05. 122
Swanner 15 65.0" 1

EXPERIMENTAL GROUP B

Dietrich 15 64.0" 130
Heins i5 6640" 120
Lewallen 16 63,0" 108
Melton 15 65.0" 116
Mounkes 15 59.5" 100
Phillips 1 64, 120
Schade 15 65 150
Stenton 1 5 6400' 108
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APPENDIX C

The mus- which represent the ilsotonic muscle
contractions were!

e f gmrd’ lunge position with

ard hu.d and chest parallel to floor,
palms of. m rhoed on floor directly under
shoulders.

m Jump, exchangling positions of feet,

mlni.ng back foot, transferring welght
to hands on exchange of feet. Count: 1,

| . a) Balls of both feet are on the floor with
stralght ahead, mee of back leg off
h hips and back should remain close to
with floor in exchanging position of feet.

Starting Position
2+ §

. ¥ : Good standing position with
- - extended sideward from shoulders, palms down.
‘m‘. Describe smell oircles with both arms

ideward, m&u arms sligh forward,
upvard, backward, and downward, co movement
%o o joint. Counts 1.

Starting Fosition

*president's Council on l'hyuoal Fitness, gt EE

%%%% (Ohicago: Jomm



mw:.yl':g nm p:-gun. rcom: 4, e

position.
- upmﬂ slowly from floor
nglo nth h!.pa, keeplng legs straight
-.nd ‘bcww, toes pointed. Iower both slow
to floor, ankles flexed and heel leading. Count: 4.
%. Abdominal muscles would be amngly
contracted to prevent hyperextension of spine.

e .

Starting Position
‘u, (Am omud, mm mt)
=k’ _Dog: on back, arms crossed on
= ping z{:ﬁﬂh shoulders, knees bent
t on floor,

Muy to sitting position. Heturm to
poclﬁ.on. Oount: 4.

NN

Starting Positlon




Pupil stands at attention.

and place hands on floor in
Arms mey be between, outside, or in
M‘ietmboatkmn. Thrust the legs back far
m»t&tﬂnhd’hyuz straight from

to feet (the pusheup ). Return

to u%u: position. Return to mt position.
Counts 4.

Sterting Position



APPENDIX D

The isometric contractions used in the study were:#

W Stand, back to wall, hands at
sldes, wall.

Pron hands sgainst wall, keeping

Starting Pomitlon

arms s§° ' »

Starting Position

®president's Couneil on Physical Fitness, %f E_ E

st Ppiesd Bty g oo o
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ing gglm gg_. Stend with feet slightly a
right elbow close to body, palm up. ?lﬂo m

right.
Forelibly attempt to ourl right arm upward
giving egually strong resistance with the laﬁ‘

Starting Position

M Stand, knees slightly flexed,
208

Actlon. Contract ubtam muscles.

Starting Jition

min th both hips flat on noor ralse one
1.3 imee straight so that hul pushes hard
: e abeve. Repeat with opposite

hg.

D

Starting Position
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I%m 81t on chalr with left ankle
over . !eot ruting on floor, legs
bent at ninety

roroihly attnpt ta straighten righ ig
] resistlng with left. Repeat with oppolitc ege.

Starting Position

ﬁ%@m 1%, lege extended with easch
¢ press 8t the outlido of sturdy chalr

« Keep lege straight and pull toward one
ano firmly. TFor outer thigh muscles, place
ankles inside chair legs and exert pressure outward,

Starting Position




APPENDIX E
RAYW SCORES ON INITIAL TEST AND FINAL TEST FOR CONTROL GROUP

INITIAL TEST
29 12,1 %.m 649,00
30 13.0 «50 551 .50
39 12,0 T1.75 513.00
25 12.1 71.00 443,50
30 14,8 48,50 397.75
10 13.6 63.00 317.00
34 12,3 63450 ' 533,50
i1 12.4 62.25 :sz.oo
20 14,0 50,50 54,00
xg 14,1 59,00 637.00
1 12.9 59,00 460,00

FINAL TEST
32 12.6 71 .00 520.00
}5 110“' 70075 MQOO
28 12.6 59,00 507.00
28 12.4 58.25 417.00
75 13.7 58.00 366.00
23 12.2 65.75 420,00
35 12,3 68.50 480,00
11 13,4 59.25 m.m
30 14,3 49,75 00
16 _13.6 58.75 476400
M on mm test: 25.23; snmhrd deviation: 5‘&.35

on final test: 25.20; standard deviationt 54,29



APPERDIX F
RAW SCORES ON INITIAL TEST AND FINAL TEST FOR EXPERIMENTAL GROU? A

e 303 B2 1%
Judd 2;- 21 12.2 ?2.00 493,00
Kittle 3 40 12,1 25 510,00
m, . 25 27 13.5 55,00 597 .00
W 12 8 ;23'% 53‘?8 gs'r'g
O'M.l 35 22 12.0 5725 MS'OO
Painter 36 40 12,1 57.00 704,00
Stow 28 30 13.1 65.25 684,00
Swammexr 20 12 13.3 57.50 355,00

FINAL TEST
30 13,2 56,00 477.00
31 23 11.8 65,00 447,00
30 3 12.2 59,00 4#9-00
31 40 12,0 59.00 459,00
2} 42 12.9 50425 593.00
30 75 14,2 66,50 6.00
26 30 14,5 54,00 432.00
35 23 '205 59&50 m"‘_
32 48 12.0 53450 o2 s DU
30 30 12.7 63.75 2,00
B 20 13,2 V 58450 00
Mean score on initial test: 24.60; standard deviation: 54,42
Hean score on final test: 24.31; standard deviation: 54.34



APPENDIX G
RAW SCORES ON INITIAL TEST AND FINAL TEST FOR EXPERIMENTAL GROUP B

INITIAL TEST
Dietrich 12 21 13.0 45,00 518,00
HQ}-‘O“ 47 30 12,1 65.75 51750
Hounkes 25 20 13.1 62,00 373.00
Owens 35 41 12.5 61,50 382.75
Phillips 52 40 11.7 65.25 418.50
Schade 12 32 12.7 63,00 451 .25
Stanton 9 12 13.0 56,00 456,50
Starr 24 17 13:3 47,00 626,00
Wyatt 40 42 13.3 T1.50 540,00
Young 19 24 11.9 69450 %61.00
FINAL TEST

Dietrich 20 25 13.4 42,00 424,00
Heins 30 12 14.5 635.25 441 ,00
Lewallen 9 12 14,3 65,50 450,00
Melton 70 40 12.4 65.00 468,00
llounku 35 32 13.7 62,00 376,00
60 40 12,5 59.25 605,00

M.lip- 70 40 12,0 65.00 403.00
Schade 24 50 13.0 62.50 539.00
Stanton 12 30 13,9 52.25 438450
Starr 26 30 14,2 43,75 579.00
Wyatt 4o 30 12.5 68.25 459,00
21 %2.5 60.50 MQW

soore on initial Sests 25.74; standard devistion: 54,29
Mean score on final test: 25.52; standard deviatlon: 54.35



