FFECT OF ONE ISOMETRIC

tl

A STUDY OF THH
EXBRCISE ON VERTICAL JUMP PERFORMANCE

OF JUNIOR HIGE SCHOOL B0YS AWD GInLS

A Thesis
Presented to
the Faculty of the Department of Physical Education

Kansas State Teachers College of Emporia

In Partial Fulfillment
cf the Regquirements rfor the Degree

Master of Scilence

oy
James Nelson Coppoc

August 1907



e & 220 Nl

Approved for the iajor Department

(Sl

Approved for the Graduate Council

<5054
PR



ACKNOWLEDGENT

The wrlter wishes to express hils sincere appreciation
to Dr. George iillton and to all other persons who advisea

ena assisted in the preparatlon of this thesis,.



TABLE OF COLLENLS

CETS O Wy S AT
wiih DL aai <L EAT LY

T IHNTRODUCYTION o o o o o ¢ o o o o o o o a o o 5 o 1
Statement of The ProDleli o o o o o o o o o o o 2
Definitions of feris S€A o o o o o o o o o o 3

Vertical JUmD o o o o o ¢ o o o o o o o o o 3
TSOMETYIC EXECILCISC o o o o o o o o o o o v o 3
Half squat i1someitric eXerCiliSE o o o o o o o 3
II. REVIEW OF THE LIVERAYURE o o o o o o ¢« o o o o o o

General Survey ol Strengta and Isometrics o« . 5
4 Comparison of the Isotonic Go Isometric

Zxercise Programs « o« o o o o 0 o o o 8 o 3
Literature on Isometric uxerclse as a

lleans of Strencth Gain o o o o o o o o o o o Lit
Literature on Vertical Jump Performance

as a lleasure of LXPLlOS1VE POWEI o o o o o o 20
Summary of the HevIeWw o o o o o ¢ o o o o o o 23

III. PROCEDUSAES o o o o o o o o s o o o o o o o o o« o 25

Nature of the Physical Educatilon Prograrm « « . 25
The SubjectsS « « o ¢ « 5 o o« o o ¢ o o o o o o 27
Facilitlies and Eéuipment e o o o o o o o o o 30
Training ProcedUres o « o o o o o o o o o o o 32
Testing ProceduresS « o o o o s o o o o o o o » Sl

Statis‘;ics L] L L < L] L] o * L] L L] L] L] L] L] BL:



OVE £ P
Liland Lasdy

IV, TPAESERLATION OF DATA o o o o e o o o o o o o

In-troduotion L] L] L L] L] L] L . L] L] L] L] L] L ] L]

The Sirmificance of the llean Gain for Lach
Group on the Vertical Jump Test « o o o o

The Significance of the Difference Betwoen
the Final kean Score on tne Vertical
Jump of the Two Croups « e« e e e e e

Significance of the llean Gain for Both

GI’OUpS -b:y_ Grade ° ° ° e e o e e e o e e °

Hy

icance of tne lieann Galn for Both

e k
Signi

Conclusions O e @ e o © e o e e ° e o
_‘):'I_Scussj_on L] ° L] * L L] ° L] L] L L] L] * L L J L J
necommendations for Zurther StUdY o o o o o

BIBLIOGRAPHY e @ 8 e e * e e ° e e o o

o
G

o
Q.

Lo
(@8]

1~
-t

O

5

\n
-

Ul

\JL



I, Division of Subjects by Group, CGrade, and Scx . 28
~. lean Are, Weicht, and Zelght of tne Groups and

tnelr SUDAIVISIONS « o ¢ o o o ¢ o o o o o o 29
III, The Significance of the Difference 3etween tne

Tnitial and Final Vertical Jump Test Scores

for the Lwo G—I‘OU'QS e o © o e o o s o o o o o

Lo
0

e

IV, Significance of tne Difference Between The
final liean Score on the Vertical Jump
Tor Both GIOUDS o o« s o o ¢ ¢ ¢ o o o o o o @ Lo
V. +<he Significance of the Diff'erence Between the
Initial and Final Vertical Juirnn Test Scores
of the Seventh Grade of 3oth Grouvs « « o o o L2

VI, The Significance of the Difference Between the

of the Eighth Grade of Both Grouns « o« ¢« o o 13
VII, <The Significance of the Difference Between the
Initial and Filnal Vertical Jumv Lest Scores
Both Grouns « ¢« o o « s n3
VIII. The Significance\of the Difference Detween the
| Initial and Final Vertlcal Jump Test Scores
of the Males of Both GIrOUDS o o o o o o o o 16
iLe - The Siznificance of tne Difference Between the
-

Tnitial and Final Vertical Jump Test Scores

O_C the Females Of Both C‘I’OU‘_OS . . e e o ° e o L:.O



LIST Or FIGUMLS

FIGUAs
1. Isometric Half Squat zxercise Lgulpment .« « o o

2e UTerticel Jump BOGTG « o o o o o o 0o o o o o o o
3. Subject Performing Isometric Helf Squat Lxercise

In Positilon to Perform the Vervical Jump

UL
O\

UL

Ul
| ~J



CHAPTER <X
INLI/RODUCTION

for some time, coaches have wented to have ways of
increasing Gl trength of riforme: n ntl aci
X g tlhe sTtreng OL DEerLOoIrinersS, necenvly coeacnes

N

nave turned to isometrics as a means of developing strenzth

for improved athletic performance.l
Isometric exercilses are now widely used for condi-
tioning and also as an addition to athletlc training.

b ks }

Karpovich states, "The only way by which the strengtn of
tne ruscle can be developed is by éxerclsing them against
gracually increasing resistance, "2

In an early test of i1sometric exercise, E, A. Muller
in Germany concluded that the best results in gaining
strength will be obtalned by a single daily isometric con-
tractlon continued for six seconds and utilizing only two-
thirds of maximum strength. AT this amount of tension,

. ~

oxygen supply becomes inadequate because the caplllaries of

the muscles are compressed. This oxygen deficlt is an

important factor in acquiring muscular strength.3

1111 liorgan, "Indurance via Isometric Exerclse,"

itnletic Journal, XLIV (November, 1963), 18, 62-63,

e

2Peter V. Rarpovich, rhysiology of Iuscular Activity
(sixth edit ion; Philadelphia: W, 3. Saunders Company, 196l),
Pp. 26=27.

3Ibide
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The inability of a person to galn heizht in the ver-

e

l_lo

E_,J

Tical jump may affect a performer!s abllity in such sports
as basxetball and track. This insbllity in the vertical
jump may be due To wealiened muscles. <These muscles include
the soleus, the gastroccnemius, and all of the extensors of
the lower extremity. <The use of isometrics on these muscle

groups may aid in increasing the vertical Jjump height.@
I. STATEMENT OF Thkl PROBLEM

This study investigated the effects of a supplemen=
tary isometric contraction upon the vertical jump perform-
ance of junior high school boys and girls,

Specifically insight was galned into the following
questions: (1) Will a physical education activity program
plus a calesthenics program bring about a significant amount
of improvement in the vertical Jjump performance of Jjunilor
high school boys and girls? (2) Will a physical education
activity program plus a calesthenics program with the adcdi-
tion of one isometric contractlon bring about a significeant
amount of Improvement iIn the vertical jump performance of
junior high school boys.and girls? (3) Will the addition of

(=3

an isometric program to the routine of the subjects show a

Loy 4. Bender, Harold M. Kaplan, and Alex J. John-
son, "Isometric Strength leeds in Athletvic Skills," Journal
of .‘celtn, rhysical Education, and secreation, ZAXIV
{September, 1963), 36-37, 57.




significant difference from tne subjects without the iso-
etric program on the vertical jump lmprovement?
The study will helvn physical educators and coache

to ilncrease the explosive power as demonstrated by vertical

jump performance of a student. 4hne study will give Ifurither
luded in

information into whether an isonmetric program inclu
tne physical education actlvity and calesthenics program
ode

will give better results than no lsometric progream in ithe

onysical education activity and calesthenics program upon

increasing vertical jumping performance,
Iz DEFINITIONS OF TEAMS USzD

ol e iy

Vertical Juwro. Vertical jump is a measure ol the

ht that a person can jump off the floor Ifrom a standing

Isometric exercise,. Isometric exercise conslsts of

contractions in which no movement takes place. 1he muscle

does not shorten.5

Half souvat isometric exerclise., This exercise starts

b -~
v

1 the subject standing with his feet shoulder width avar

&
}_l.

and nis toes even with each other., The subject then flexes

S ) . ~ L . .-

Elwood Cralg Davis and Gene 4, Logan, Biophvsical

Values of ifluscular Activitv (Dubugue, Iowa: Wm. C., bDrown
Company, 1961), p. 13l.




legs are at a 135-degree ancle.

[0}

at the knees so that th
‘he subject remains in this position for eight seconds,

exerting maximum force in an upward motion on the lmmovable
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The chapter on review oif the literature will bve
divided into sections on a general survey of strengta and
isometrics, a comparison of tine isotonic to disometric excr-
cise progrems, literature on isometric exercise as a mearns
of strength gain, literature cn vertical jump perlformance
as a measure of explosive power, and a summary ol 7Gthe

revVicie,.

I. GENERAL SULVEY OF SURENGTH
ALD ISOMETRICS

Bender, Aaplan, and Johnson define muscular strength
as “the ability to accomplish an activity at peak perform-
ance without injury." Bender, saplan, and Johnson go on to
say that strength is "the ability to work against a speci-
fied resistance,"®

Bender, Kaplan, and Johnson state that many skill

A -

failures are caused by lack of strengthe, They feel that

B} . . ' -

much time 1s wasted trying to teach a skill when the basic

(]

need in the development of enough streangth to perform the

o

1
a

O Jay Bender, Harold k. Kavlan, and Alex J. John-
son, "Isometrics--A Criticue of Faddism versus Facts,!
Journal of Health, Fhysical bducation, and Recreation, XXAIV
Tiey, 1963), pp. 2¢-22, 664

oK =




slkill, vhey fecl thav ilsometrices are unexcelled in dovel-

[

L - J L I a] - i ’7
oping the muscular strength defined previously. !

)

Wagner defines lsometric exercise by a comsarison
with weight training. He states, "An isometric exercise
might be compared to a weight training exercise 1in which the
welght 1s increased until 1t can't be moved at 2ll. It's a
strein by a particular‘muscle croup against an lmmovable
resiscvance.” From his study of college men, working in
palrs with the resistance being the partner or onesell,
Wagner found that isometrics will only build strength. They

do not necessarlly lncrease endurance or ooordination.8

ifference between

Ql

Bender and raplan explain the
dynamic and isometric force by defining them botih. They-
define dynamic force as the "equivsalent of the amount of
mass an individual csn move tarough a speclfic jolnt range
of motion in a controlled manner." Isometric force is
defined as "that amount of force an individual can exert at
given point in a range of motion when joint movement is
sharply limited or not allowed to occur." Chinning was tre

measurable task that Bender and Kaplan used in thelr

7Jay A, Bender, Harold I, Keplen, and Alex J. Joinn-
son, "Isometric Strength Needs in Athletic Skills," Journal
f Health, Phwvsical =Zducation, and Recreation, XXXIV

4

oX

September, 1963), 36-37, 57.

8
B

erny Jagner, "Simple Isometrics," Scholastic Coach
o 3 E 5 3 >
XXXII (December, 1962), 22-23.
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experiment. The subjects used a var that could be adjusced
for any point in the chinning range of motione. Bender and
raplan named vurec polinvs for strenstih measurements o be
done isometricaily. whe subjects were tested dynamically

on a regular chinning bar. The subjects in The exXperimental
groun of rhase 1 were 123 males aged ten through eignhteen.
lhe exvyerimental grouon of Phase 2 had thirty-one similar
students who could not chin, Bender and keplan found thet

A

(O]

strength necessary in nerforming a dynamic movement can
be measured by isometric technicues. EBender and daplan
concluce that fallure in a gilven movement may be caused by

lack of strength only at one specific region in the ran‘e
of movement. Some external assistance in passing throu-:
that region can result in,;uccess.9

Pierson and Rasch tested fifteen subjects for iso-

metric strength with and without the knowledge of thelr
resulcs. The subjects were pala volunteer upprer class stu-
dents at the California College of lledicine. The testinw
apparatus was a short bar connected by an alrplane cable and
adjustable link chain to a Baldwin-Lima SR-=l load cell. :he
area tested was tThe forearm at a ninety-degree angle to the

pencant numeril. the maximum pull was measur Twice a daye

9Jay A. Bender and Harold Il. Kaplan, "Determination
of Success or Failure in Dynamic (Isotonic) lovement Dby

Isometric ietnods," The Hesearch Quarterly, KAKVLL (March,

1966), 3-8.




Once the dial was visible and once 1t was hidden. 1hls tes:

continued five days a week for two weeks., There was five-

.

o

(e

minute rest between the tests. TFlerson and fasch found that

isometric strength scores are greatcr when the subject has
knowledge of The results than when he does not. uYhe day of
the week is not an Important varliable in isometric strength

scores, as indicated by tnis experiment.lo

I, A COWPAXISON OF THE ISOTONIC TO
ISOMETRIC EXERCISE PROGRAMS

Many studies have been conducted to investigate the
effects of ilsometric exercise as a means of strength gain,
the Tirst to e discussed will be tnose involving a comoa
son of the results of isotonic contraction and isometric
contractlion metnods.

llorgan drew conclusions from experimental evidence
that he had studied on the comparative effects of isometric
and isotonic exercises. Experimehts conducted by Nagle and
Irwin; Swegan; lleadows; Dennison, Howell, and liorford; and

-

Howell and others showed no significant difference between
b

the effects ol tThe two types of exercise in such area as

arm dilpping on the parallel bars and endurance., Marley was

10yilliem 3. Pierson and Philiv J., Rasch, "Zffect of
“Ao”;ed;e of Results on Isomevric Strensth Scores,” the
research Quarterly, XXXV (October, lQoL) ?art 1, 313-315,




the only investlgator quoted who found that lsotonic exer-
cises were betler for endurance in an athletic situstion.
Morgan concluded that isometric exercise is the most eco-
nonical method of developing muscular strength. Zils
research also indicated that isometrilic exerclses will
improve athletlc performance and muscular endurance,tt
Thompson, in his findings on a survey of literature

. . ) 3

on weilght training and

fJ
(‘i
}_I

raining, states that toth

isotonic tralning and isometric tralning agalnst resilstance
gnificant increase in the developnent of strength.
However, he found that there 1s no significant difference
between thne two methods on total strength developmento12
Bergeron compared the eifectiveness of strength
training using weilght trainin~ as compared to short periods
of statvilc contractions, 1he isomecric contractions were
ageinst maximum resistance for six seéonds once per training
period. Bergeron used two groups of male college students.
the weight training program, for forty-five minutes per
period three times a week for ten weeks, used the supine
oress on leg flexion and leg extenslon. he two groups

bota increased significantly in the development of strength

11 lorgan, "Endurance via Isometric Exercise,”

3
ournal, AXLIV (Wovember, 1963), 18, 62-63,

J~2-””‘(1 Thompson, "Weight “Wraining vs Isometric Train-

" Scholastic Coach, XXXII (October, 1962), li2=L7.

ing,




~irth, The weight tralining program had a greater

and rwuscle
mean ol gainsg in development of stren
the suplne press, in all five exercises: unper arm, upper
thigh, lower thigh, isotonic strength measurement, isomet-
ric strength measurement. The supine press measureument
showed a difference between the two groups'! means of galns
et the .05 level of confidence, The group using meximun
static contractions nad a greater mean of gains in ccvelop-
ment of strength on the same filve exercises as measured by
the Drury-3roussard lforque Table. IHowever, thils difference
between the two groups did not meet the test of significance
at the .0l level of confidence.+3

Burnham attempted to determine the relative effec-
tiveness of isotonlc exerclse and isometric exercise on the
development of muscular strength in individuals with differ-
ent levels of strength. He used 140 college men in a ten-
week exercise program three days a week. <The subjects were
divided into four exerclse groups: lsotonic exercises for
ten weeks, 1lsotonic exercises for rfive weeks followed Dby
five weeks of lsometric exerclses, lsometric exercises for
ten weeks, isometric exercises for five wecks followed by
five weselts of isotonlc exercises. wne alircraflt cable

tenslometer was used to measure strength in four strengtl

13Philip C. Bergeron and +. A. Drury, "iuscle Size

- O v

end Isometric Contraction Zzxercise" (liimeograpvhed.)



tests: arm Iflexion and forearm extension, arm extension and
forearm flexion, thigh and lez extension, trunk flexion.
Burnham found no significant diZTerences between isometric
and isotomic contractions 1. the develoopment of muscular
strength either for the group as a whole or for the ciffer-
ent strength levels. DBurnnam found that during the Ifirst

calined stren

five weeks of training, more individuals g
throuih lsometric exercises than through the isotonic

ned svotrengtn durlng the

b

program. lost individuals wno ga
first five weeks also galned when they stayed in the same
program during the final five weeks -l

A study of the influence of three different experi-
mental training programs on the strength and speed of limb
movement was conaucted by Whivley and Smith, They diviced
10/ male college students into four groups for a ten-week
program. ihe subjects participcved 1in strength training
exerclses to 1lncrease the strength of muscles involved in
providing the force necessary for moving & llmb through the
specific speed test movement. Group A did isometric=-iso-

tonic exercises two times a weeke <The subjects in Group &

did six~second static work at each point in the movement
and also did general dynemic welght training. Group B did

llistenley Burnnam, "A Comparison of Isotonic and
Isomectric Zxercises in the Development of Muscular Strength
for Individuals with Different Levels of Strength' (Zustin:
he University of Texas, liimeogravhed abstract).

————



dynamic-overload exercises. ‘he subjects in Group B used

a vertically suspended weighted box apparatus. Lhe sul

SCoS

o'
.
[

moved 1t six times through the tTest range of movenons, exer-
cising two times a weeko, A third group swung thelr arms
freely six times per periods 4 fourth groupr was tiic comurol
group. [he horizontal [flexion strength test measured the
adduction strength of the right arm at six equidistant
poincs of a sixty-degrec arc, The dynamometer was uscd in
The measurement. Croups A and B had significant increases
in the speed of arm movement. The difference ol the speed

n of the two grouvs was not sicrniflcant, Both Groups A

[6fe]
[
l_h

>

signirficant increases 1n strenzch, witi Group A

g
o,
td
oy
o,

strength increases signifilcantly greater than Group B

increases. 1he results showed that, regardless of the Type
of exerclse, increasing the strength of muscles involved 1n
a svecific movement makes 1t possible for an individual to
execute a faster 1limb movo‘“lcnu.l5

=Y

Chul compared the erff

l._J-

ects of isometric and dynamic
weight tralning exercises on strength and speed of selecied
movements. He used ninety-six men between the ages of

at were enrolled in pnysi-

Ky

elghteen and twenty-four. years t

| o 2

cal education skills classes at ¢

(@]

llegs. The sxperimental

1E

—2Jim D. Whitley and Leon E. Smith, "Influence of
Three Different Training Frograms on b:wength 226 Soced of
a Lixb Movernent," The lesearch Quarterly, XXVII (karch,
5

1666), 132—lu_.



croups comsisvced of seventy-two subjects in the welght
training acolvity sections of the class. Some used isomet-
ric contraction, Others used rapild contraction.
group used slow contraction. Lhe control group consisted
of twenty-four students in otner activity sections. The
control group used no weight training of eny sort. The

N

ometer was used as & rieasure ol strengtn for

[N

cable tens
eight different strengtn measures, The experimentel groups
di¢ six exercises three days a week for nine weeks using
barbells and plate weights. The group using isometric
contraction held the weights in a static position six
seconds at the mid-point of tThe exercise. mwach exercilse

was done in three bouts. Chuil found that signiri

o
5
(=
i)
’
o]
n

in limb strength were accompanied by significant galns in

speed 1n the same movement, Chul concluded that

145]
ct
H

ength made by the lsometric exercise are not greater th
tne gains made by the use of the dynamic methods 1n weis~c
o 8 g s 3 16
tralning exercisese.

Berger 1s another researcher who coripared the effects
of both types of exercise, He used eighty-nine male collere
students 1n four groups: two dynamically trained grouvs, a

group that trained statlically, and a group that trained by

161zgward Chul, "Iffects of Isometric and LUynamilc
Yelght-irraining Exercises upon Strenzgth and Speed of liove-
npnq,‘ he Researcn Quax rterly, XXV (00uobef, 196iL), Pars

1, 2016-257, )




jumving vertically. The statically tralned group tralned
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maxlgum coanvraction was held for six to elght seconds. Both

F

of the dynamically trained groups did the deep xnee bhend

exercise with a barbell restiy; on the gnoulders and behind
the neck., 7The second of vi.e Two G nomlcally trained groups
used fifty to sixty per cent of the loac thav the first
dynamically trained group had usede. +he dynamically trained

grouvs lancreased tThelr vertical Jump significantly more tnan

—
S iy

™

the statically trained groupe. Berger concluded that

5
&

.

nificant increase in static strength does not always mean an

improvement in vertical jump ability.l”

IIT., LITERAYUAE OW ISOWMELRTIC LXERCISE

AS A NM=ANS OF SURaNGTH GAIN

o

Several investilrators have studled the effects of

isometric exercise on strength gain,.

Scheuermann conducted a study to determine tThe over-
all gains in muscular strength made by high school boys in
the eleventh grade. The subjects did isometric contraction

exercises for fifteen minutes per day before regularly

scheduled physicael education classes. Both the experimental

173ichard &, Berger, "iffects of uynamlb and Static
Training on Vertical Jumping Ability,! The Research Quar-

i
cerly, XXAIV (Decomber, 1963), L19-L2h.,
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and the control groups made si

‘_J

nificant gains 1In all arees

-
cested: leg, back, arm, and shoulder strength. However,

the ~ains of the experimentel group were significant]

A

X

C

; % <k 3 e 5, : _
srcater than those made by the control group.t

(oF]

the effects of autosuggested

(&

te

l*" ’
FD

Bowers invest

rmuscular contraction on muscle strength and size as compeared

to the effects of lsometric and static contractions. He
diviced his sixty-one male subjects into four groups. Lk

suvjects in the exverimental groups did five contractlions
of tne elbow Clexor muscles three days a weeck for a six-

week period. <The conclusions were tnat either lsome

<t

ric,
static, or sutosuggested musculear contractions will signifi-
cantly increase muscle strength over a six-week period.
However, the contractions wlll not increase muscle size.
The ilsometric exercise was found To be significantly rnore

effective then eitaner svatic or autosuggestion exercises in

developing muscle strength.lg

Ball, Rich, and Wallis divide

(o]

ixty-three colle

He

men into two groups on the basls of thelr initial ablility

18rrancis Scheuermann, 14 Study of the Overall Gains
in Muscular Strength Lkiace by EHigh School Boys Who Zartlci-
vated in an Isometvric mxercise Program for Six Weeks' (liime-
ogravhed abstract.)

9Louis 4, Bowers, "An Investigation of the Effects
uscested liuscle Contraction on kiuscular Strength
(University of Southwestern Louisiana, 196L,
wimeographed).

S’



to exert isometric force uvward againstc shoulder vads orf a

(3

special device. The appsaratus w

)
1)

adjusted to fit the sub-
ject so that the knees were Ilexed at the angle at which
the vertical jump is usually initiated. During the six-
weelr treining program, the experimental group was trained

on the apparatus three times per week. The subjects in the
exoerimental group did one ten-second bout of maximur effort
each time., ‘he control group was not trained. <Jhe experi-

mental group increased slgnificantly in strength at the .01

)

level oi confidence, The mean increase was seventy-eighe,

17.3 ner cent. Lre gain in strength shown by The experi-
mencal group was not, however, accompanied by a correspond-

ing 1ncrease in the ablllity to perform the vertical jurn.
In this experiment, the gains in ability to exert lsometric
force were not accompanled by an increase in vertical Ju:i -
ing ability.20 '

Lindeburg, Edwards, and Heath studied the elffect of

isometric exercise on standing abilisvy.

»
Seventy-six male eighth-grade junior high school students

were ovaired according to thelr broad jumping ability into

two groups. Lhe experimental group participated in a

()

F

‘/')

fifteen-second maximum contractlon 1n an inverted leg press

)

2OJSTTY all, George A, Rich, end Ear
"fects of Isometric ,ﬂﬁ'ﬂlnL on Vertical Jump

sJesecrch Quarterly, XAXV (OCuooer, 196@) Part

") t’U
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5

once a day, five days a week, for six weeks. The experi-

menters found that neither of the two zrouvns lmproved sig-

avis and Logan feel that more strengtn would be
gained at tae one angle in the range of motion since iso-

metric contraction involves overcomlng resistance at that

Cearcner investi ed the specificity of strensth
changes of the exercised and nonexercised limp following
isometric treining. S8Sixty sudjects were assigned to one

of four grouwvs on tnre bazls of strength scores obt

ﬁ
48]
},.J-
5
®
o

ainst a cable tensiomevcr. The [first grouv was the con-
trol grouv. Group II ciorcised the preferred limb at 115

degrees of knee extension, Group L1l exercised the pre-

o

P

red Limb at 135 degrees of knee extension. Group IV
exercised the preferred limb at 155 degrees of knee exten-
sion. The exerclses were done three times a week for six
weeks for six seconds per bout at two-thlrds of their mexi-
mur tension loads. Gardner concluded from his results that

strength increases are quite specilfic according to the

2lFpanklin A. Lindeburg, Donald K. Ddwards, and
William D, Heath, "Effect of 1so“ tric Exe*Cl”G on Standing
Broad Jump Ability," Lhe Research Quarterly, AXXIV (Decem-—

v L
- o - ‘4, \ 1 @) e
Der s _.’.9 DB) F] LL?O-.L!_JB.

2231wood Cx raig Davis, and Gene A, Logan, Bionphysicsal
Values of iuscular Activity (Dubuque, Iowa: Wme Co 32
Comrany, 1960Ll), pe 115,




position at which a limb 1s exercised. Gardnc> found oLso

=ty

that cross transfer of either a specific or nonspecific wa-
riety should not e expected following isomoacric exvrcise, 23
Wolbers and Sills attewmpted to deterninz vie silect
of static muscle contractions upon the strernzth of alsh
school boys as measured by four strength tests: leg 1:1%,
back 1ift, left and right grips combined, and vertical jurip.

Twenty eleventh and twelith grade volunteers were placed

5

mental and coantrol. “ae

l_l.

into one of the two groups: exper
eight-week training period consisted of the six-second con-
traction done five days a week witn the resistance being a
partner., The experimental group, doling the'st atic muscle
contractions, showed significantly greater geins in leg
1ift, back 1lift, and combined nand grip. Wolbers and Sills
concluded that lsometrilc muscle contractions of six seconds!
duration would cause significant gains 1in strength. How-
ever, the increases in leg strength made by the subjects in
the experimental group were not proportionately sreat enougn
to produce a statistically significant gain in vertical

jump.gﬁ

23gerald W. Gardner, "Specificity of Strength Changes
of the Exercised and Nonexercised Limb Follo JLng Isometr;c
Training," he Hesearch Quarterly, XXXIV (March, 1963),
98-101.,

. Wolbers and Frank D. Sills, "Development
gh School Boys by Static lMuscle Contrac-

o
“ACharle P
‘‘ne Research 2uarterly, XXVII (December, 1956),

of Strength in Hi
U-I-Oa.--.) m

ii6-1;50.




L3, o
o
~
4]

and Larsen compared tne effectliveness of &
single dally six-second exercise bout using two-thirds maxi-
mum tension with an exercise program involving more frequent
exercise bouts at 80 per cent maximum tensione. Rarick and
Larsen diviced thirty post-pubescent boys into two experi-
mental groups and one control group. The two experimenteal
grouons both did 1sometric exercises of the wrist for four
weekse These two groups differed only in frecuency of tae
exerclse bouts enxd the levels of static muscular tension
employed, Rarick and warsen found that tension levels
greater than two-thirds meximum with more frequent exercilse
bouts were not superior to the single daily six-second bout
in bullding isometric strength. The greater tension exerted
more frequently is somewhat more effective in melntaining
strength once 1t 1s developed than 1s a six-second bout once
day at two-thirds meximum tension, 25

Muller and Hettinger concluded that repetition of

contractions 1s not more effective than a single contrac-

tlon. However, Asa found different results in testin: the

&

abductor of the little finger, using one hand as the exper-

imental and the other hand as the control. Throusr this

}_J

experiment, Acsa concluded that isometric contractions

wrence G. Rarick and Gene L. Larsen, "Observa-
tions on equency and Intensity of Isometric luscular
Effort in J“veloplng Static Muscular Strength 1n Post-Pubes-
cent Males,! The Research Quarterly, XXIX (October, 19508)

333-341. ’
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repeated twenty Times gave better results than a single
contraotion.26
Ve LITERATURE ON VZRTICAL JUNP PERFORMANCE
AS A NEASUHE OF EXPLOSIVE FPOWER
Most basketball coaches agree that an athlete's
vercical jumping ability 1s directly proportional to the
explosive power of his lezs.27 In tests of physical fit-

the vertical Jump 1is

strength.28

In pnysilcal fitness tests,

ability

[_u-
‘b

factor 1s d

regulring one short burst of

tinuous stress or repeated exerti

B

Berger invest
strength was more highly related

subjects male college students.

effort,

used as a test ol exvlosilve

explosive strenztin empha-

to exert meximum energy in one exvnlosive

fferent from other strength factors

rather then con-

OIle 2

cated whnether statlic or dynamic

to leg power., He used as

Jor the statlic strength

2bPeter V. karpovich, siology of Muscular fctivity
(gixth edition; Philadelphla: %. B. Saunders Company, 1965)
De 27.

27317 1 Morgan, "Static Exercise Program," Scholastic
Coach, XXXLL (March, 1963), 3L, 36, 38, LO.

3
_Luﬂ, Lhe

lewood Clif

Structure and Measurement
i”s, New Jersey: rrentice-
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the subvject’s maximun 1ifting verformance by adding incre-
ments to a barbell and having the subject 1lift it from =z

squatting position to a standing position. ‘the leg nower

test was conducted by measuring the power of the legs
ex ed in the vertical jump. The vertical jump power

measurement egqualed work divided by tTime., DBerger found that
both the dynamic and the static leg strength relatsd To lLeg

[

power as measured by the vertical jump power Test. TLhe

correlation between static leg strength and leg power was
JOl, wnich 1s significant at the .01 level. The correlation

o

etween aynamic leg strength and leg power was .71, wnich

}e
]

s signif

09

icant atv the .01l level. Lleither the statlic nor

dynemic strengtih was more highly related to leg power than

"y

the other, however, because the two coefficients were not

McClements compared the power of the body, as mea-

Sured by Jumping hel

of leg and thigh flexor rmuscles and strength of leg and
Bhiigh extensor muscles. lNcClements used eighty-six college

2 L) T o i T ¥ A 1 e iz

30xichard A. Berger and Joe A. Henderson, "Relation-
ship of Power to Static and Dynamic Strength," rhe nesearch
Querterly, XXXVII (March, 19466), 9-13.

A¥Y
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men in his study. The subjects met two times a week for
sixteen weeks. ' For measuring Jumplng height, lMcClements
used the vertical Jjump test. For measuring strength,
licClements used the cable-tension technique to measure the
force exerted 1n isometric contraction of the following
muscle groups: leg-flexion, leg extension, thigh-flexion,
tnigh-extension. McClements assigned two physical-condl-

tioning classes ©o concentrate on improving the strength

@]

f each of the followlng: extensor program, Ilexor progran
flexor-extensor orogram, normal prograx for fitness ol the
whole body. INcClements found that the four tralining pro-
grams were equally effective in causing increases in power
of the leg and thigh muscles used 1n tne vertical jurp.

However, llcClements did not that

|
joN]

Cir

ci
Hh

zains 1n strengtih were

G4

related to gains in power.ot
Glencross attempted to answer the question "Wnat do
tests of muscle power measure?" He measured muscle power
on a pulley device that measures the average horsepower
ceveloped in a varlety of single explosive movements. <1The
movements were preferred and nonprelferred shoulder Iflexion

and preferred and nonpreferred leg extension. The standing

vertical jump test was given in the Jump-reach form to

Lawrence E. licClements, "Power Relative to Strength
of Leg and Thigh Muscles," The Research suarterly, XALV'I
[ AF e nm ) Z 0\
(March, 1966), 71-78.



eighty-five male college students. The test-retest tech-
nique was used as the relisbility device. Glencross found
that the Jump-reach test and tae standing broad Jump Test

applicatlion as velid measures of muscle power

Smith studied the relationship between explosive leg

strength and performance 1n the vertical Jumupe. The le

Cz
strength of the seventy college men subjects was measured at
an angle designed to 1nvolve the power thrust of the major

muscle groups used in the vertical jump. The modified ver-

<

p;

tlcal jump without arm snap was used in this experimente.

e

"indings snowed that individuel differences in vertical

t _J

jumoing performance have l1little or no relationship to explo-
sive leg strength or to the ratio of leg strength to body
mass. woizich concluded that strength exerted against a
dynamometcer involved a dlfferent neuromotor pattern or 0ro-

gram from that controlling the muscles during a movement.33
V. OSUMMARY OF THE HEVIEW

Individual studles in the field of isometrics &alier

in results and conclusilons. In the area of the comparison

2D+ - '1 N+

32p, J. Glencross, ''The ua u*e of the Vertical Juny
Test anc¢ the Standing Broad Jump," Ihe Research Quarterly,
LLXVII (October, 1966), 353-358,

33Leon L, Smi "Relationship between Explosive Leg
m

th,
ance in tae Vcr*icul Junmp, ! the fesearch
ctober, 1961), OS 1108,
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ol isomebric versus 1lsotonic exercise prozgrans, sergeron;

NOLTAT BT o118
nowever, lLouina

was more si

than for the group that trained statically. Zowers; 3Zall

nich, and ¥Wallis; Wolbers and Sills; and Scheurermann found

ometrics have a positive effect on strength gain.

o

Ci
5
m
o
e
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Lindeburg, bdwards, and Heatn found no significant improve-
ment 1in standing broad jump ability after isometric trainina.
In the area of power, Berger found that The correla-
tions between both.statio leg strength and leg power and
dynamic leg strength and leg power were significant. On

the otner nand, licClements found that gain

Ui

in strength are
not relatea o galins in power., Smith and Glencross state
that the verticel Jump perfofmance has 1ittle relationshivp
to strength and power. Gardner found statvilc strength
increases to be speclfic, Rarick and Larsen concluded that
a single bout 1s as effective as increased Irequency in

bullding isometric strength.



CHAPTER TIIXI

10C T
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This study investigated the effects an isometri

P
w0

exercilse program would have on the vertical jump perform-
ance of jJjunior high school boys and girls.

The ninety-four subjects were seventh, eighth, and
ninth grade boys and girls in the Central Heights Junior
iigh School at Princeton, Kansas. On the basis ol their
initial vertical Jjump, the subjects were placed invo
equated groups. Lhe subjects in Tthe experimental group,
or Group I, performed an isometric helf squat exercise,
which was held for an elght-second count, during tie phys-

ical educatlon class per ou for six weeks. LThe control

up, or Group II, did not have the supplementary iso-

(/

1=l

=y

‘._Ji

=
1

metric exercise program. Zoth groups part

clvated 1n
teen minutes of calesthenics and twenty-five minutes of

physical education activities each class perilod for six

0

WeeikS,

The initial tTesting of vertical Jumping ability was
completed during the first week. The following six weeks
the treatment or conditloning ovrogram was administered
curing the physical educatlon class. %he eighth week the
final testing ol vertical Jumping abllity was azain

aedministered.
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I. WATURE OF T PHYSICAI
SPDUCATION PROGRAILL

All students at Central Heights Jdunior High School
are required to enroll 1in vhysical education each semester
for three years. JLhis physical education program was set up
to meet the requlrements ol the State of unansas for gradua-
tlon from junior high school into senlor high school. In
setting up this program, certain objectives were considered

each student must grow physically as well as wmeatally; coch

S S

€

-

student must learn how to get along with his fellow men;
eacn student must learn skills that will help him to make
better use of his lelsure tiluc.

The class pveriods were sixty minutes in length, the
ohysical education classes consisted of a calesthenics peri-
od plus an activity program. +the flrst five minutes and
last five minutes of each class period were spent in dress-
ing and showering. After roll call, fiffteen minutes were
spent doing calesthenics such as side straddle hops, push
ups, siltv ups, and leg rises. ihe remaining thirty-five
minutes of the class period were used for such activities
as tumbling and basketball.

Bech grade level met at a different hour. The
seventh grade class consisted of Doth riale and female stu~
dents. The forty-one seventh graders met on ..onday, Wednes-

day, and Friday from 9:30 until 10:30. The eighth grade



cless also consisted of botn male and female studensz. 'h

®

thirty eighth graders met on fuesday and ihursday from 9:30
until 10:30, d1he nineteen ninta grade female students mes

separately Ifrom the ninth grade male students on lionday,

Wednesday, and Friday from 11:10 until 12:10, dhe twelve
ninth grade male students melt sevarately Ifrom tne ninth

rade female students on iuesday and whursday from 11:10

until 12:10,

LThm SUBJmCTS

=
Hi
.

During tne last parc of tne first semester and the

Lo

»t o

o

first p tire second semester, 102 students were en-
rolled in Central Heights Junior High School for paysical
education activity class. 0O these 102 students, ninety-
four male and female stvudents were used as subjects for this
study.

The subJects ranged 1in age from eleven to filteen.
Yhe welght range was 05 pounds to 172 pounds. In height the
subjJects ranged from fifty-four inches To seventy inches.

Forty-five male students and forty-nine female students were

involved in thils study. whirty-silx suojects were enrolled
in grade seven., ywwenty-elght subjects were enrolled in

grade eight. Thirty supnjects weére enrolled in grade nine,

Table 1 shows the division of subjects by group, grade, and

&

sex, Table Il shows tiic mean age, weight, and height of the

groups and thelr subdivisionse.



MATIT T ks it
TABLE L

DIVISIOW OF SUBJuCTS BY GROUP, GiADHE, AND SEX
2 L]

GROUP I GRrOUP II

- Total - e Total )
nADE . Meal female lMale Femal
GRADE ——— lele emal - Mal emale

7 17 3 9 19 10 9

3 13 7 6 15 8 7

9 15 S 9 15 5 g
TOLALS L5 21 2l L9 2l 25




MA _.D,‘F a5t TT
Aot Dlath _‘.1

MEAN AGE, WLIGHL, AND HmIGHL OF THW GROUPS
AWD THsTR SUBDIVISIONS

B Humber of Mean llean Eeap

' = subjects are welght height
fotal Subjects oL 12.9l 107.54 62,00
Totval Grouop I L5 12,91 109,51 02430
Total CGroup IT L9 12497 105.73 0l.70
Group I liale 21 lQ.up 105,76 62,50
Group I Female 2L 2,95 112.79 02,20
Group I Grade 7 17 77 o9l L. 76 00e26
Group I Grade 8 13 12,92 109430 62457
Group I Grade 9 15 111400 126.010 6l1.50
Group II ilale 2l 12,83 102,16 02439
Group IT Female 25 1 By 12 109,16 61,00
Group II Grade 7 19 12,05 93.4L42 594306
Group II Grade 8 15 13,006 111.26 63.26
Group II Grade 9 15 1h,06 115,80 63,10




The male and female subjects were required tTo wear
socks and tennls shoes on their feet, The male and femole
subjects wore snorts of varicus lengtins above the knee. * whe
female subjects wore blouses or sweatshirts, ana che male

‘subjects wore white T-shirtse
ITI. PACILIvILS AND EQUIPIGLLS

The facilitles employed in the experiment were the
Central Heights Junior high School gymnasium. 4Yhis gymna-
siuvm has a playing arca approximately forty-five feet wide
and sixty feet long and seats apnproximately three hundred

persons on portable bleachers on tne east and west sides,

s
o

4 stage is locaved at the south end of Tne gymmasium. The
basketball goals are located at the north and south ends of

the

o]

laying area.

The isometric exercise equipment consisted of a
wooden bar five feet in length and one and one-half inches
in diameter, A nylon rope approximetely twenty feet in
length was attached to the middle of the wooden vbar. At the
other end of the nylon rope was a wooden handle fourteen

Inches in length and one. inch in dilameter. Before the

he rope, the rope was

cl
H

wooden handle was attached to
threaded through a hook and eye that was connected to the
floor plate. “The wooden floor plate was elghteen inches

long and twelve incihes wide and two inches thick., A visual



31
descrintion of the exercise eculpment 1s on paze 56 of wie
appendix. (See Fisure 1l.)

A stop watcn with two sweep hands was used to vime
the subjects as they did tine prograr.

The vertical Jump test performances were measured
on white plaster board eighteen inches wide by sixty-two
incnes in lengthe The plaster board was nailed to a two-
inch by six~inch board seven feet 1in lensthe. “he plaster
board was sceled in half-inch oraduations. On the plaster
board, the foot marks were made by a blue-tipped ILele
marier. ‘‘he inch marits were made by a sreen-tipped felst
marlzer., “The half-inch marks were made by a yellow-tivped
felt marker. A hook at the top end of the two-inch by

six-inch board held the vortable jumpoing board in place

at the front part of a basketball rim. The front part of

)
[=5

the rim is v

@

feet from the open staze. The measurement
at the top of the plaster board iwrhen attached to the basket-
ball rim was ten feet. The measurement at the bottom of

the plaster board when hung was four feet, ten inches from
the gymnasium floor, The markings on the plaster board,
therefore, began at Tour feet, ten inches and ended at ten
feets A visual description of the portable jumping bvoard

is on page 56 of the appendix. (See Figure 2,.)



IV, YRATNING PROCEDURES

According to tneilr initial verdcical junp periorm-
ances, the subjects were »laced in elther the experimental
group or the control group. In oraer to have eguatcd
groups, the subject having the hichest vertical jumo in his
grade level and sex division was placed in the experilmental
grovv, Group L. Then the subject heving the second highest
jump was placed in the control grouv, Group 1L, IFrom thls
point on, the subjects were rlaced 1nto groups evenl%. Tor
‘example, the third subject was placed into Group L. The
fourth subject was placed into CGroup 1T, and so forth.

As shown in Table I, page 28, Torty-five subjects
were in Gfoup I. Twenty-one were males; twenty-four were

females., <rhere were seventeen seventh greders, thirteen

o)
Iox
(60}
s
©®
Qs
o]
H
tn

, and fifteen ninth graders in Group I. Croup
\ /

1T included fort&—nine subjects.s Twenty-four were males;
twensy-Ii were females., There were nineteen seventh
graders, fifteen eighth graders, and {fifteen n%nth graders
in Group 1T,

The experiment began on Januzary 3, 1967, and ended
on February 25, 1967. Qhe first week of the eight-week
period was used for the initial test of vertical Jump per-

formance, which will be referred to as Vertical Jump T.

he

=]

3 b

second week through the seventh week was 1sed iIn the actual

training program. During this six-week period, each subject



in Croup I did the lsometric hall squat exerclse for one

e

eight-second bout each time his physical education class
metes As stated previously, the seventh grade class and the

ninth grade boys met twice per weekes The eighth week was

inal tegstin

=h

used rfor g of vertical Jjump performance,

Al

ct

er filve minutes for dressing and roll call, each
subject 1in Group I did the isometric half squat exercise,
This actilvity lasted about ten minutes. <Yhe subjects in

Group I 1lined up haphazardly to take their turns i1In doing

:

the lsometric exercise, Bach subject in Group I, és his
turn came, held the five-foot wooden bar behind his head
on his shoulders. AT least four other students, not in
Group 1, held the other end of the rope so that the bar was
immovable.s A pictorial description is on page 57 of the
appendix, (See Figure 3.) The subject placed his feet

shoulder width apart

o

nd his toes even with each other.
The subject flexed the knees so that tae lecs were at a
35-degree angle. The experimenter, by visually noting the
angle, told eacihn subject when tane legs were at the 135-
degree angle. the subject remained for eight seconds in
tnis positilion, exerting meaximum force in an upward motlon
on the immovable bar. The experimenter or a student, not
in Group I, used the stop watch to time the eight~second
bouts. At the end of the bout, another subject in Group I

moved 1nto position,
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While the subjects in Group I were doing the iso-
metric half squat exerclse, the subjects in Group II elither
helped in conducting the experiment or sat on the benches
in the gymnasium., Those in Group 1L who helped to conduct
the experiment provided tine resistance by holding the long
enG of the rope; put a mark by tne name of the subject 1in
CGroup I who did the exercise; or timed the bouts on the stop
watche After all subjects in Group I had completed the

OO

exerclse, both groups joined together for Ififteen minutes of

calestnenics and twenty-{five mimutes ol activities such as
Tumpling and basketball,

As a motiv onal facvor, both groups were gilven the
vertical jump tests durlng the last physical education period
of each weekk of actual training during the six-week period,
During the eighth week, the final vertical Jjump test, which
will be referred ©to as Vertical Jump IL, was administered to
all subjects. This test showed the increase or decrease 1in

Fa) :

vertical jumping performance of each participating subject,

V. TESTING Pa0CEDUALS

The testing of all vertical Jump performances took
place during the physical educatlon periocd. Vertical jump
tests were administered at the last physical education
veriod of each of the six weeks of actual training, as a

motlvatlonal factor.
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For testing of vertical jump neriormances, a vertical

jumo board was utilized., Approximately six inches distance

)

from the vertical jump board, ubject toolf a position with

Q
2

L 3 1

his feet shoulder width apert and his toes parallel and even
with each other, with the preferred side To the board. The

subject's legs were flexed at a 1l35-degree angle, as visu-

AU

ally determined by the experimenver. A plctorial descrip-
tion is on pege 57 of the sppendix. (See Figure l.) From
this position, the subject, with arms moving in an upward
swing, Jumped and touched the vertviczl Jjump board with his
fingertips at the height of the jump. A4Tter cach trial, the

tion. Iach subject had

I.,.'.

subject regained the Jjumplng pos
three jumping trials in successlon. <The height of each orf
the three Jumps was visually noted by the experimenter., The

best ol the three jumps was recorded.

'ﬁ

During the first weck of the eiperiment, the stanc-
ing reach of’each subject was recorded. Lo determine the
standing reach of each subject, the experimenter directed
the subject to stand flat footed besice the verticel jump

board. The subject stood with his vreferred side to the

- » - ( ] ) - / b

pboarde The subjJect extended the prelferred arm up the board
until reaching the meximum helght with his fingertivs.

whis height was noted visually by the experimenter and then

recoraed as Ghe subject's standing reach,



Data for ©tiils study was gathered on the following

information foxr each subject

(S

name and number, grade, Zroup,
sex, age, weight, and height,

Por the purpose of ascervaining the effectiveness

of the isometric exercise upon vertical Jump performance,
data was collected on tihe standing reacn and the helght of
the vertical jump performance of the initial and final test,
referred to as Vertical Jump I and Vertical Jump IT.

The data from age, weight, height, standing reach,
Vertical Jump I, Vertical Jump IIL, and the difference be-
tween Vertical Jump I and Vertical Jump IT was correlated
for significance.

e varilables were correlated separately for these
divisions: Group I total, Group T male, Group I female,
Group I grade 7, Group I graede o, CGroup I grade 9, Group
IT total, Group 1I male, Group II female, Group LI grade
7, Group II grade 8, Group II grade 9, and Groups I and II
Together,

The t test for significance was computed upon the

galins made by each zroup and upon the difference between
the gains of Group I and the gains of Group II, The t test
was also computed 1in comparison of the pains made by Group

I male versus Group 1I male, Grouo I female versus Group II

female, Group I grade 7 versus CGroup II grade 7, Group I



zrade & versus Group II grade 8, Group I grade 9 versus

Group II grade 9.



CHAFTER IV
PRESENTATION OF DATA
I. IKT'RODUCTIOW

There were two statistical computations used in this
study to determine the elffects of tralning upon the vertical
jumo performence of junior hign school boys and gilrls. Th
t test for significance was computed for gains made on
vertical Jjump for each group and was also computed for sig-

nificant difference between tine grouvs for mean galine Also

determined by the t test was the significance of the mean

gain for both groups by grade and by sexX.

IT., THE SIGNIFICANCE OF THE MEAN GAIN FOR
BACH GROUP OwW Tds VERTICAL JULP TEST

fv

To establish significance for boch groups on the
gains made on the vertical Jump test, differences were com-
nared between the initial and final veriical jump testse.

As can be noted on Table IIT, Group I and Group II made
significant improvement at the .0l level of confidence on
the vertical Jump TesTe.

I ha

o

Grou; an initial mean of 9L.60 and a final mean

fe]

i LS

of 96473, which yielded a mean difference of 2.13. The 3E
difference was .22, wnich yielded a t of 9.63, For signifi-

cance witn forty-Tfour degrees ol freedom, a L of 2,02 at the
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.05 level of confidence was regquired, while a 2,69 was
required at the .01l level. The t of 9.68 was, thereforec,
very highly significant at the 01 level of confidence,
Group II, or the control group, had an initial mean
of 93,22 and a final mean of 95.l1, which yielded a mean
difference of 2.19. the S5 difference was 51, which
yielded a t of lj43ls For significance with forty-eight
degrees of freedom, a t of 2,01 at the .05 level of confi-
dence was reguired, while a 2.08 was required at the 01
levels The t of L.31 was highiy significant at the .01

level of confidence. Thils significance indicates the con-

(&>}

’_.

trol group aid make signiiicant galin or improvewment brought

about by the program of activity and maturatione

JABLE TITI

THE SIGNIFICANCE OF QTHE DIFFEIENCE BLI'LLI THRE
INTITIAL ALD FINAL VERISICAL JUMP TEST
SCOALS FOX LYHE TWO GROUPS

Group N Initiel Finel Ilean S t P
. Liean Mean Diffe. Diff,.
Group I LS 9150 96,73 2.13 22  9.68 el
Isometric
GI’OUp II Lf_g 93.22 95.L:l 2. 19 051 L}.QB]— .Ol

Control

t necessary with Ll degrees of freedom at .01l level = 2,69
it necessary with U8 degrees of freedom at .0l level = 2,68



ITI., THE SIGNIFICANCE OF Ui DIFFLADINCE BETWEEN
THe PINAL MSAW SC0sE OW THE VmuTICAL
JUP OF THE TWO GROUPS

The major concern of thils study was o ascervaln 1if
a significant improvement in the vertical juwmp test could
be obtained through one isometric exerclse and cause a sig-
nificant difference between the grouvse. 1o acconmplish this
objective, the significance of the'diffefence between uncor-
related means was computed between the Two grounse.

The critical ratio, or t, was found to be a 5L, as
can be noted in Table IV, For significance at the 05 level
of confidence, a 1,98 was reguired, with ninety-three de-

grees of freedom, With the nonsignificant return of .5i,

the null hypothesis must be retained.

TABLE IV

SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE FINAL
MEAN SCORE O THE VEHTICAL JUMP TOR BOTH GROUPS

Group N Final Difference t P
liean
Group I L5 96.73
Isometric '
1032 QSL.!_ -
Group IT L9 95,11
Control

T necessary with 93 degrees of freedom at .05 level
of provability is 1.98, at .01 level of probability is 2.563.
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IV, SIGNIFICANCE OF Wis NMBAN GAIN
704 BOLH GROUPs BY GaADE

To establish the .significance of The mean gaia for
bota groups by grade, the mean difference Lor each group by
graede was compared between the 1nitial and final vertical
Jump tests.

As can be noted 1n Table V, neither Group I nor Group
IT of the seventh grade made significant improvement at the
.05 level., For significance with sixtecn degrees of free-
dom, a T of 2,12 at the .05 level of confidence was required.
For significance with eignteen degrees of freedom, a t of
2.10 at the 05 level of confidence was regquired.

The seventh grade of Group I, or the lsometric group,

had a £t of 1l.l9, which is not significant. The seventh
grade of Group IT, or the control group, had a t of 1,56,
which 1s not significant.,

As can be noted in ‘fable VI, both Group I and Groupn
II of the eighth grade made significant imvrovement at tae
.01l level of confidence. For significance with twelve de-
grees of freedom, a t of 2,18 at the .05 level of confidence
was required, while a 3.06 was required at the 0L level.
For significance with fourteen degrees of Irececdom, a & of
2.1li. at the .05 level of confidence was required, while a
2.98 was required at the .0l level.

The eilghth grade of Grouvo I, or the isometric group,

had a t of 5.73, wanich is significant at the .01 level of



confidence,

group, had a %
level,

As can be noted in Table
IT of the ninth grade made
«01 level of coniildence,

4
U

—

grees of freedom, a t of 2.1L

was required, whlle a ©t of 2.9
level,
The ninth

grade of Group

had a t of 8,65, wnich

L2

Group II, or the control

significant at the 01

th G

\A

roup I and

improvement at
the .05 level of con
was required at the 0L

[, or the experimental group,

+01l level of

confidence., The ninth grade of Group II, or the control
group, had a © of 6.43, which is significant at the .0l level.
TABLE V
THE SIGNIFICANCE OF THL DIFFERLNCE BETWEEN THE
INITTIAL AWD FILAL VEXRTICAL JUMP TEST SCORES
OF THE SEVEWLH GRADE OF BOTH GROUPS
Group N Initial Final lean  SE t B
ilean llean Diff. Diff,.

CI“OUD T_ l? 91006 93.21 2.15 096 -.L-L’..Q e
Tsometri
Conurol

% necessary with 18 degrees of freedom at .05 level = 2,10

% necessary with 18 degrees of frecdom at .01 level = 2,88



TABLE VI
THEE SIGNIFICANCE OF THi DIFFLRENCE BETWEEN THE
IEITTIAL AND FINAL VeRLITICAL JUMP “YwnSh SCORES
OF THE BIGHI'H GRLDE OF BOYH GROUPS
Group N Initial Final Mean SE T F
liean llean Diff, Diff,

Grouo I 13 95,46 98.0L 2.58 .93  5.73 .01
TIsometvric

Group II 15 95.8 97.9 2.1 Ol 5.67 «0L
Control

t necessary witn 1l degrees of freedom at .0l level = 2.98
TABLE VII
THE SIGNIFICANCE OF vHH DIFFLERCE BLETWEEN THR
::L\_I:.L'IJ;.L ‘l_g..'.) :_:[¢\_-L \./....J.L' ‘U[ L (J\Juu. .LJ;JbJ. bCO.’u._:S
OF “"hin NINYH GRADE OF BCTH GROUERS
Group N Initial Final Mean SkE t P
llean lMean Diff, Diff.

Group T 15 97_8 99,6 1.73 .99 8.65 .0l
Tsometric

Group II 15 06,1 9749 1.8 .98 6e13 01
Control

£ necessary with 1l desrees of

freedom at .01l level = 2.98



V. SIGNIFICANCE OF Y&k MEAN GAIW
FOR BOTE GROUPS BY SEX

To establish the significance of the mean galn for

bothh groups by sex, the mean difference for each group by

al and finel wvertical

H

gsex was compared between the init
Jump testse

As can be noted in Table VITI, both Group I and Group
1T males made significant 1lmprovenent at the .01l level of

confidence, Fo:

L
n
e
[e]
=
l._!-
b
}—h
Q
O]
®
o
(O]
o
(&)
a}
S'
cl
<
Q

rees of free-
dom, a t or 2,08 at the .05 level of confidence was re-
guired, while a t of 2,03 was required at the ,01 level.
For significance with twenty-three degrees ol freedom, a t
of 2.07 at the .05 level of confidence was required, while
a t of 2.81 was required at the .01l level.

The males of Group I, or the lsometric group, had a
t of 13.6lL, which 1s significant at the .01 level of confi-
dence, The males of Groupn II, or the control group, had a
t of 5,00, which 1s significant at the .01 level,

As can be noted in iraeble IX, both Group I and Group
ITI females also made significant improvement at the .01
level of confidence, For significance with twenty-three
degrees of freedom, a t of 2,07 at the .05 level of confi-
dence was recuired, wnile a § of 2,81 was required at the
o0l level. For significance with twenty-four degrees

of freedom, a t of 2.06 at the .05 level of confidence



was required, while a T of 2,80 was reguired at the .01
levels
The females of Group I, or the isometric group,

had a t of 6.82, which is significant at the .0l level of

¢]

onfidence. The females of Group II, or the control group,

had a t of 5.62, which is significant at the .01 level,



NS ”ICFTPICAKCL O0F VTHy DIFFER.NCE BETWZEN THE
.L.».\--.LIh.LI AND FIWHAL VERITICAL JUNP 1wsi SCORES
O.f.‘] _D-iu ;‘.2-’:‘_.1_1.,4u O...' _L)U.;.I': G‘.ﬂ“.ODPb‘

&L

Group N Initial Final Ilean SE 7 P
llean llean Diff. Diff.
Group I 21 95,8 98,8 3.0 - .98 13.60 .01
Isometric
Group IT 2l 9lL.8 97l 2.6 oL 5.00 « 0L
Control

t necessary with 20 degrees of freedom at 0l level = 2,8l

t necessary with 23 degrees of freedom at .0l level = 2,81

TABLE IX
THh STGNIFICANCE Or 1Hb DIFFRRENC: BETWELN LHE
INITIAL AND FIZAL VmRTICAL JUIMP TiST SCORES
Or Thi FuliALeS OF BOTH GROUPS

Group N Initlial Final Mean  SE t o
liean lleen Diff, Diff.
Group T 2, 93.5 95,0 1.5 .98  6.82 .01
Isometric
Group II 25 Zl.T 93> lab¥ «93 5.62 L0l

Control

T necessary with 23 degreces of freedom at .0l level = 2,861



SUNMMARY, FINDINGS, COwiCLUSIONS, AND nbCOMVILNDATIONS
I. SUNMMARY

This study investigated the effects of a supplemen=-
tary bout of isometrics upon the vertical jump performance
of junior high school boys and girls.

Ninety=-four seventh, eighth, and ninth grade boys
and girls in the Central EHeights Junior High School were
subjects in this study. <The subjects were placed into
equated groups on the basis of thelr initial vertical Jumps.
‘‘he subjects in Group I, or the experimental group, over-
formed an isometric half squat exercise, which was held for
an elght-second count, during each of the physical educa-
tion class periods for six weeks. The subjects in Group II,
or the control group, did not have the supplementary iso=-
metric exerclse program. Groups i and II participated in
fifteon minutes of calesthenics and twenty-flve minutes or
physical educatlon activities each class period during the
six weeks of training.

The initial testing of vertical Jjumping abllity was

completed the first week., 7The following slx weeks the con-

ning program was adminlstered during the physical edu-

}_h

ait
cation class., The final testing of vertical Jjumplng abillty

was administered the eighth weelk,
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IT. PINDIRGS

The findings of the study are as follows:

l. Group I and Group IT both made highly significant
improvement at the 01l level of confidence on
the vertical Jjump test.

2. The difference between the final mean vertical jump
scores of the two groups was not significant.

3. The subjects in the seventh grade of Group I and

Group II did not improve their vertical jump

)

performance significently.

L« The subjects in the elghth grade of Group I and
Group II significantly improved their vertical
jump performance at the .01l level of confidence.

5. The subjects in the ninth grade of Group I and
Group II significantly improved their vertical
jump performance at the .0l level of confidence.

6. The males of both groups made significant improve-
ment in vertical jump verformance at the 0L
level of confidence;

7« The females of both groups made significant Im—~

provement in vertlcal jump performance at the

.01l level of

{4

confidence,
ITIT., COnCLUSTIONS

Within the limitations of this study the following

conclusions were made:



L9

l. Generally speaking, boys and glrls in the seventn,

fewl

eighth, and ninth grades will improve in verti-
cal jump periormance,
2. As the grade increases, vertical Jjump performance

improves regardless of training
IV. DISCUSSION

Ball, Rich, and Wallis found that, although the iso-
metrically trained group increased significantly in strength,
the gain in strength was not accompanled by a corresponding
increase in the abllity to perform the vertical jump.3ﬁ
Contrary to the study by Ball, Rich, and ¥Wallis, this in-
vestigator found a significant gain in ability to perform

4

the vertical Jjump by the group that trained isometrically,

or Group L.
However, the control group, or Group II, also made a

significant gain in vertical Jumping performance., The dif-

ference between the final

=

ean scores of the two groups was

[_l.
}_l.
(¢}
5
<t

not, however, sign
V. RECOMMEWNDATIONS FOR FURTHER STUDY

i

As a result of the findings in this study, the fol-

lowing recommendatlons are suggested for further study:

3&Jerry R. Ball, George . Rich, and Larl L. Wallis,
Bffects of TIsometric Yraining on VeruloOl Jumping The
nesearch Quarterly, AXXV (00uooer, 196l.), Part I, 231 =235,

i
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exercise

l, What effect would one bout of igometric

ver day, {ilve days per week, have on vertical

jumping performancec?
2. What effect woula the concitloning done in this

study have on tenta, eleventh, and twelfth grade

boys end zirls?

3. What effect woulc the isometric healf squat exer-
cise have on tne high Jumping performance in

track of males and females?
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FIGURE 1

ISONETRIC HALF SQUAT EXSRCISE EQUIFPMENT

FIGULHE 2

VERTTCAL JUMP BOARD



FIGURE 3

SUBJECT PERFORMING ISOMETRIC HALF SQUAT EXERCISE

FIGURE It

SUBJECT IN PCSITION TO PERFOfI THe VLRLICAL JUMP



