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CHAPTER I
INTRODUCTIOR

In the fields of physical education and athletics,
there is a definite need for improving and measuring muscle
strength. For excellence to be achieved in an athletic
skill, muscle strength and its qualities must be improved.
In the last decade two weight training programs, isometrics
and isotonics, have emerged as being of great value for this
strength improvement. Many experiments have been conducted
that compare the effects of these two weight programs and
several studies have concluded that isometric and isotonic
training were not significantly different in their capacity
to increase strength. However, all these studies have shown
that both types of training improve strength.

To measure strength and specifically to measure leg
strength, perhaps the oldest and most accurate method is the
vertical jump. However, there have been relatively few
studies that have dealt specifically with attempting to im-
prove the vertical jump. Most studies have used the vertical
Jump as a measuring :-thod'for leg strength and have not
been concerned with the specific muscles involved in
performing this basic skill.

I. THE PROBLEM

Statement of the problem. The purpose of this study



was to investigate the effects of two programs of weight
training upon the vertical jump performance of college males.
Specifically this study investigated the (1) effect of
training with the ExerGenie machine upon leg strength,

(2) the effect of the isometric training program upon leg
strength, and (3) the comparative effects of the two
programs of exaereise.

II. DEFINITION OF TERMS

Big two. This was an exercise done with the Exer-
Genie and is a combination squat and dead lift. Starting
with the squat the legs of the subject are bent at a forty-
five degree angle with the back straight, head up, and
weight placed on the balls of the feet. From the squat
position the ten second isometric is performed and the dead
1lift is started. (See Appendix). Wwhen this exercise is
finished the subject should be on tiptoes with knees and
arms straight. Emphasis should be placed on lifting with
the legs, not the back.

Exer-Genie. The Exer-Genie is a machine that pro-
vides a method to start an exercise isometrically, to get
the full benefit of the comtraction, and then when the
muscle is tired it goes through a complete isotonic move-
ment against maximum resistance.
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Ham exercise. This exercise was used with the Lxer-
Genie. It has the most effect upon the ham string, calf
muscle, and lower back area. It is performed while lying
on the back, with the foot placed in the handle grip of the
Exer-Genie. (See Appendix). With the toe pointed and the
knee locked, the ten second isometric is performed. The
rope is then extended straight out and down away from the
Exer-Genie,

Isometrics. Maximum muscle tension without muscle
movement .

Isotonies. Maximum muscle tension with muscle

movement .

leg press. An isometric exercise performed while
lying flat on the back, legs flexsd at a forty-five degree
angle, balls of the feet against the bar and pressing up-
ward, for the ten second time period. (See Appendix).

Military press. An isometric exercise performed in
a standing position, the shoulders placed against the bar,
with the legs at a forty-five degree angle. (See Appendix).
- Bmphasis was placed on shifting the weight of the body to
~ the balls of the feet and pressing upward for the allotted
L ten seconds.
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Quadra sxerciss. An Exer-Genie exercise accomplished
lying flat on the back with the rope around the ball of
the foot and the leg in a doubled up position as if a high
top was Deing taken. (Ses Appendix). After the ten-second
tric the leg is pushed straight away from the Exer-Genie.

Squat. na—mmpummm
pject facing the bar, required the legs to be flexed at

o Appendix). With the weight on the balls of the feet,
upward for the allotted ten-second time period, with
ds on 1ifting with the legs, keeping the back straight
proper breathing procedure.

air that is primarily a test of the ability of the
 develop power in relation to the weight of the



CHAPTER II
REVIEW OF THE LITERATURE

There is much controversy today in the area of
physical education and athletics about which methods of
exercise are most bensficial in the development of musele
strength. It has been found that by doing isometric and
isotonic exsrcises there is more of an inecrease in leg power
than in the height of the vertical jump.

Leg power is defined by Burley and Anderson as "force
times veloecity". In the jump and reach test the power gen-
erated is dependent upon the amount of force applied and the
speed with which it is applied. The distance jumped in the
test will be determined by the amount of power which the
individual can generate in relation to his weight, influ-
enced to some extent by his coordination.!

There are many ways to build power and strength in
the leg. Some of the most widely used methods are calis-
thenics, isotonic and isometric exsrcises, and the Exer-Genie
machine. )

Not many evaluations have been written specifically

on programs of this nature. However, through investigations

 S——

&mun 3 Jump . lnrh‘““ Measures of Power u'xiai%gn«

r‘ s and “mt‘.. Performance ,” Research Quarterly,
March, 1955), 28.



of several sources, a review of literature concerning the
vertical jump will be provided. This review will be found
on the following pages and is divided into four specific
areas: (1) vertical jump, (2) Exer-Genie, (3) isometrics,
and (4) isotonics.

Literature gconcerning the yertical jump. Releff, in
measuring muscular power stated that jumping activities have
been reported in literature as an accepted means of measuring
power. The type of jumps used included the running and
standing broad jumps for distance and the high and vertical
Jumps for height. Scores of these jumps were usually mea-
sured in units of distance or height achieved. In some
cases this score was used to indicate the ability of the
Jumper to develop power relative to the weight of his body.
The formula below illustrates the definition of power; that
is, the rate of doing work.?

1 he distanc d
" body weight x ight or e J?po

time required to jump
In a research project by Van Dalen, in an attempt
to study the validity of the Sargent jump as a test for

2Harvey J. Roleff, "An Analysis of a Tentative Battery
of Tests hhcud to Measure Power, Work, and Motor Fitness
in Relation to an External Criterion and Internal mm
of Motor Fitness cts of Physical Fitness" (
Master's thesis, University of Oregon, 1948), p.
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measuring the ability to develop power, senior high school
boys were used as the subjects. They were taught the skills
of six different forms of & vertical jump and were then
tested in cach of these forms. The tests are:

1. The vertical jump as defined in the terms.

2. The vertical jump with weights; this jump would
use the same directions as in the vertical jump with the
axeeption that they carried one-half pound dumbbells and a
pound and a half dumbbells in their respective jumps.

3. The jump and reach; the individual was instructed
that only the free arm be swung downward to the side as the
top of the jump is approached.

4. The chalk jump; same as the vertical except that
the jumper is to keep his free arm at his side while exe-
cuting the jump.

5. The wall jump; the jumper faced the wall and kept
his free arm at his side while exscuting the jump.

6. The belt jump; both arms are to be kept at his
side while the jumper executes the jump.

The results were taken and applied to a classification
index and a correlation index. Van Dalen made the following
conclusion: "From the results presented, it would definitely
indicate that the vertical jump, when standardiged, prac-
ticed, and correctly administered is undoubtedly a valuable



test for predicting the ability to develop power,"3

Smith designed a study to investigate the dynamometer
48 a measurement of leg strength as compared to the vertical
Jump. The leg strength of seventy college men was measured
in & position designed to involve the power thrust of the
major muscle group used in the vertical jump.4 The key
muscles in the vertical jump are the knee extensors (quadri-
ceps femouris), ankle extensors (gastrocnemius solius), and
the extensors of the hips (gluteus maximus)., The flexors of
the great toes (flexor hallucis longus) provide the final
push off of the jump.’ The subjects in Smith's study per-
formed a modified vertical jump that used no arm snap.
Although the reliability of all measurements was high,
individual differences in the ratio of tested strength to
body mass showed only a low and nonsignificant correlation
with jumping performance. It was concluded that the vertical

jump is a superior test because strength exerted against a

3Deobold Van Dalen, "New Studies in the Sargent Jump,”
Research Quarterly, XI (May, 1949), 112-115.

bLeon E. Smith, "Relationship Between Explosive Leg

Strength and Perf ' in the Vertical " Research
W. IXXII (October, 19&)' LO5. -



dynamometer involves a different neuromotor pattern than
cmmhmrmwm-nhnmlm.‘

Literature goncerning the Exer-Genie. The Exer-Genie
is a resistive-exarcise program based on the overload prin-

ciple. The first step is to tire the muscle and step two
is to make the tired muscle move through a complets range
of motion., Isometrics are used to tire and strengthen the
muscle and isotonics are used to build flexibility and
endurance.’

The Exer-Genie consists of an alloy shaft, contin-
uous filiment nylon rope, hardwood handles, and a metal
sleeve that fits over the shaft and rope. The rope is wound
around the shaft by turning the eylinder. It is the friction
of the nylon rope being pulled around the shaft that creates
the highly accurate resistance. The metal sleeve has holes
placed in strategic positions and it is calibrated. Quickly
and easily the exerciser can be manipulated so that the
resistance can be dialed anywhere from no ounces to over
four hundred pounds of resistance.

It is the contention of Glenn Tuckett, bassball coach
at Brigham Young University that an optimum program should
have three integral areas: (1) isometric contractioms,

68mith, loc. git.

7TArnie Friedman, "Wisard Muscle Maker for Conejo's
Gridders,” The News-Chromiecle, August 7, 1966, p. &.
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(2) isotonic movement, and (3) functional overload., When he
was first introduced to the Exer-Genie at the 1965 American
Association of College Baseball Coaches' Convention in
Chicago, he realised the machine could duplicate these three
integral areas of his program in much less time.

For Coach Tuckett's program a six-station circuit
was set up and it was found that the entire squad of thirty-
five players could complete their workout in less than
thirty minutes. Each exarcise was performed three times
with a ten second isometric comtraction to begin each exer-
cise. The workout was done in pairs, thus allowing for
periods of recuperation and guaranteeing that each player
would be working against maximum resistance.®

An experiment conducted by MeKinney and lLogan was
concerned with the effect of resistance through a throwing
range-of-motion on the velocity of a baseball. Members and
potential members of the varsity baseball team were used
as subjects.

Each subject was initially tested on the velogcitimer,
which measured the speed of the thrown baseball. The sub-
Jects were divided into three groups with the average speed

per group being as near equal as possible.

8Glenn Tuckett, "A Revolution in Body Conditioning,"
M lﬂ M! (lhrch. 19“): ’1.
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Group I pulled the ball shrough the Exer-Qenie thirty
times a day, five days a week, for six weeks. Group II
threw a baseball thirty times a day in the regular throwing
motion, not using the Exer-Genie. Group III did nothing
other than take the first and last tests.

After the final test, Group III had shown virtually
no change in throwing speed - from 75.159 miles per hour te
75.206 miles per hour. Group II had inereased its speed
from 75.895 miles per hour to 78.842 miles per howr. Group I
had upped its speed from 75.895 miles per hour to 84.001
miles per hour.

It should be explained that the velocitimer is set
up for exactly one-fourth of the regulation pitching dis-
tance, so the speeds would be faster than a ball pitched
from a mound because of the slowdown by gravity over the
full sixty feet six inches. The two investigators merely
took the time and multiplied by four, hence the first fif-
teen feet, and the fastest part of the throw was used.

In contrast to the belief that the Exer--Genie may
build up the speed of only slower subjects, it can be noted
that the leading winner on the varsity staff last season
and a hard-thrower, was able to increase his speed and
threw two throws on the final test which were measured at
103.159 miles per hour. His average was 95.732 miles per



hour and these figures show than even a hard thrower
improved.?

Due to the understanding of the physical needs of
athletes, basketball players in particular, and because
the Exer-Genie device can be used to isolate muscles and
groups of muscles, an exercise program was set up by Fred
Lewis, basketball coach at Syracuse University. The pro-
gram was mandatory for every player and was carefully
supervised.

The areas or parts of the body that were to be deve-
loped were the legs, abdominal muscles, back muscles, the
upper shoulder girdle, and the arms with special emphasis
on the triceps and the hands and fingers. The groups of
suscles used in jumping were also isolated and a special
exercise was set up to strengthen the feet, calves, and
buttocks .10

Five specific exercises were exscuted by each player.
Three repetitions of each set of exsrcises at each indivi-
dual's maximum capacity were required. To avoid the time
needed to readjust the resistance that would work sach

9Dave Schulty, "Exer<Genie Gives Fast Ball Boost,"
nu’ngmw (Springfield, Missouri), January 9,

10pred Lewis, "A ¢ Approach to Body Condition~
Athletic Journal,

ing," (June, 1966), 35.
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individual to his capacity, each Exer-Genie in the circuit
was set at twenty pounds resistance. Then, by working in
pairs or using the buddy system, one player would exercise
and his partner would handle the trailing rope contrelling
the amount of resistance needed to make him work at his
capacity. The five exercises were: (1) Lats pull (latis-
simus dorsi), (2) Triceps pull (triceps), (3) Big four (all
major muscle groups), (4) Sit-ups (abdominal), and (5)
Rowing (all major muscle groups).

All of these exercises were sxscuted in the following
manner. The exercising player would assume the starting
position for the specific exsrcise and start isometrically
for ten seconds. His partner would secure the trailing rope.

- At the signal to start, tem mumbers would be counted off.

. The exsreising player was encouraged to hyperventilate (most
people have a tendency to hold their breath while executing
the isometric hold). At the count of ten, the exercising
player would move isotonically through a full range of
motion completing the exercise. The partner comtrolling the
trailing rope would offer enough resistance so that the
exercising player would be working at his full capacity.

. After all ths players completed the five ssts at
three repetitions, a regular practice session was held.

At the conclusion of the practice period, the day's work
would be finished by running against the fifty-foot long
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line rope. Each player ran three trips forward, alternmating
with his partner and following the interval technique of
training. Then he would run three trips backward, then
three trips sliding in the defensive stance to the right,
and finally three trips sliding in the defensive stance to
the left. The coaches knew how hard the players had worked
because they had set the resistance.

Through experimentation, shortly after the season
began, another drill was discovered that increassd the
players' vertical jumping ability as individuals and as a
team. By hooking the ExerGenie by means of an "S" hook
to the floorplate of the gymnasium floor, and using the long
line rope and harmess, the players put the harness on from
the front allowing the rope to go down through the deviece
and be controlled by the exercising player's partner.
Taking a wide stance in a three-quarter squat position, the
players would start isometrically for a count of ten, then
rise to a straight leg position, and eventually all the way
up to a full tee rise. At the same time, they would move
their arms up and over their heads in a manner resembling a
slow motion rebounding drill. This set was also repeated
three times,l1

As a result of the above exercises, Fred lewis makes
the following comment:

1p4d,, 36.
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Liverature goncerning isometric exercise. Baley
conducted a study using 104 male college students enrolled
in physical fitness classes. The subjects participated in
a four and one-half week program of isometric exercise done
with an adjustable nylon belt which was stabilised against
various body segments. The Monday, Wednesday, and Friday
classes met for thirty minutes of isometric exercises for
twelve class meetings. These classes were compared to the
Tuesday and Thursday classes which met for sixty minutes with
a total of eight class meetings. They did the same isometric
program but in addition did stretching exsrcises and ran a
mile.

It wvas concluded that the classes which did only
isometries for half an hour three times each week for four
and one-half weeks made greater gains in the vertical jump
than did the classes which met for the sixty-minute period
twice a week for four and one-half weeks.

12James E. Bylin, "More Pro Athletes Keep in Shape
‘ 1l Street dournal,

m:.zm o -oenie’,® I Nald
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The group meeting three times a week had an initial
mean score of 20.8 inches (difference between standing reach
and height of the vertical jump) and a final mean score of
22.1 inches. The mean difference was 1.) inches and was
significant at the .025 level. The group meeting two times
& week had an initial mean score of 20.2 inches and a final
mean score of 21.0 inches. The mean difference was .8 inches
which was significant at the .10 level. Both groups showed
a significant difference in initial scores and final mean
scores but the mean difference scores of the two groups did
not differ aacnirtnuntly.13

In another study sixty-three college men were divided
into two equated groups on the basis of their initial ability
to exert isometric force upward against shoulder pads of a
specially constructed device. The experimental group
trained on an overhead isometric apparatus three times per
week for a six-week period exerting one maximum isomstric
effort of ten-second duration. The apparatus was designed
to fit accurately on the shoulders and was adjustable to all
heights. The control group did not participate in any type
of training. Both groups were measured in the vertical

LJjames A. Baley, "Effects of Isometric Exercises Done
With a Belt U the Physical Fitness Status of Students in

Phy-I=:1 Education Classes," '
TXIVITE (Cctober, 1968), 291, oooo" Bassarch Juarterly
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Jump before the training started and again at the conclusion
of the six-week peried.

Prior to the strength test on the first and final
days, three to five jumps were made by each subject, using
the vertical jump meter (apparatus for measuring maximum
effort of vertical movement). Three jumps were used except
in those cases where some inconsistency in the three
measures was found; in these cases two additional jumps were
used to establish the maximum with certainty. The results
of each of these Jjumps was recorded. The maximum jump in
the initial test and in the final test were taken as the
sub jects' scores.

At the end of the six week period the experimental
and control groups were again tested under identical condi-
tions as at the begimning of the experiment. The two groups
Wore tested both on maximum force exerted and maximum jump.
The results were: the experimental group gained signifi-
cantly in ability to exert foree, having a mean of 391.2
pounds at the begimning and a final mean of 469.9 pounds.
The scores of the control group did not change significantly.
Under this experiment, gains in ability to exert isometric
force as a result of isometric treaining were not accompanied
by an inerease in vertical jumping ability.ls

sjerry R. Ball, George O. Rich, and Barl L. _¥allis,
"Effects of Isometrie (‘rduu V-rtiul Jump .
Research Quarterly, XXXV (ogubor. 1964), 231. -l
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In a study utilising eighty-one volunteer male stu-
dents enrolled in the serviee program of the School of
Physical EZducation, two programs of weight training were in-
vestigated. The subjects were divided into groups according
to the classes in which they were emrolled. The static
group had thirty subjects, the isotenie group had twenty-
four subjects and the control group had twenty-seven subjects.
The two experimental groups were excused from tennis classes
to participate in the study. The contrel group was not ex-
cused {rom tennie c¢lass since it was not considered an
activity which might influence the outcome of the study.

The study consisted of an eight week peried, which
was utilized as follows: one week of pre-testing, six weeks
of exercise, and one week of post-testing.

The control group participated only in the pre-test
and post-test. The experimental groups sxercised two times
weekly with intervals of one and four days between perieds.
For the isotonic exercises the subject was seated on a table
between two parallel steel shafts which were connected at
the uwpper end. The comnecting shaft rested in an insert
bearing incased between two boards. The boards were
attached by steel straps to the corner edge of a testing
table and an adjustable steel rod was welded on each shaft
for placement of the weight and to provide the subject
A lifting surface. The weighted arm shaft had a friction
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clutch to simulate the traditional method of exercising
with an iron boot. The right foot was placed under the
padded lifting rod connected to the lever arm. The rod was
adjusted so it crossed the foot at the malleolus. The
exsrcises consisted of lifting & weight from ninety to 180
degress for ten maximal repetitions. In order to give the
muscle maximum load, an increment of 1.5 pounds was added
each exercise period.l’

The isometric exercise was performed with a cable
fitted with chain links attached for adjustment, which was
fastened to a stationary strap. The cable ran perpendicular
to the foot down to the floor and the chain links hooked to
an iron heok in the floor. The exercise consisted of two
six-second maximal contractions of the quadriceps, with a
one munute rest interval between each contraction. The knee
Joint was held at a 165 degree angle. A tenseometer reading
was taken during each contraction against the stationary
strap in order to provide motivation for the subjeect and to
indicate to the experimenter the intensity of the exercise.
Strength of the right quadriceps, endurance of the right
quadriceps, knee joint flexibility, and thigh girth measure-
ment were the tests administered to each subject before and

15george Morris Sullivan, "The Effects of Isotonic
and mu. Cnsmﬁu of the Quadriceps on Strength and
shed Master's mu-. wunm- State

m‘.m‘y’ » 19‘1)’ ’O ch
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after the six week exsrcise program. Both static and iso-
tonic knee strength was measured in tension-pounds being de-
rived from a tenseomster reading. ZEndurance was measured by
an ergograph in foot-pounds. The Leighton Flexometer was
used in determining knee joint flexibility.

The static exercise group had a mean gain of seventy-
six pounds in knee extension strength (tension pounds),
while the isotonies group had a msan gain of forty-two
pounds. The mean gain difference between the two exercise
groups was thirty-four pounds. This gave a t ratio of 3.46
which is significant beyond the 0.0l level of confidence.
The isotonic exercise groups had a mean gain of 540 foot
pounds in knee extension endurance. The static group had
& mean gain of Al2 foot pounds. A mean difference of 128
foot pounds was found. The mean difference gave a t ratio
of 2.39 which was significant beyond the 0,05 level of
confidence.

A decrease was observed for both exercise groups in
knee joint flexibility; however, the static exsrcise group's
decrease was only slight. Although the two exsrcise groups
showed some increase in thigh girth, it was not significant.
The control group did not show any significant ingrease or
decrease in any of the test items.

Mean differences of the static and isotonic groups
were compared in strength and endurance. The static exercise
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group showed a gain in strength over the isotoniec group
which was significant beyond the 0.0l level of confidence.
However, the isotonic exercise group showed an endurance
gain over the static exereise group which was significant
beyond the 0.05 level of confidence.l®

The conclusions were:

(1) Two comsecutive six-second static contractions
of the quadriceps twice weekly, for a six week period, pro-
duced significant gains in strength and endurance, and a
significant loss in knee Joint flexibility.

{(2) The maximal isotonic comtraction of the quadri-
ceps twice weekly for a six-week period produced significant
gains in strength and endurance, and a slight loss in knee
Joint flexibility.

(3) The subjects performing static exsrcises showed
significantly better gains in strength than subjects per-
forming isotonic exercise.

(4) The subjects performing isotonic exercises showed
significantly better gains in endurance than subjects per-
forming static exercise.l7

161b3d., pp. 43<bi.

17.?..&1.- P 45.
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The purpose of a study done by Berger and Hendersen
was to determine whether static or dynamic leg strength was
more highly related to leg power.

Sixty-six male students enrolled in physical education
weight-lifting classes were used as subjects. The average
weight was 163 pounds and the standard deviation was thirty
pounds. Three different tests were used: a dynamic leg
strength test, a static leg strength test, and a leg power
test. In order to contrel for the improvemsat in strength
expacted from taking the tests, the tests were administered
in four differeat sequences. The sequences were as follows:
(1) static strength, dynamic strength, and power; (2) power,
static strength, and dynamic¢ strength; (3) power, dynamic
strength, and static strength; and (4) dynamic strength,
power, and static strength., BEach sequence of tests was
followed by approximately one~fourth of the subjects and
was administered during a fifteen day period.

The equipment for the static strength test was a
standard leg dynamometer that was ussed to measure static
leg strength. The starting position was to be seated with
the back against a wall and the upper legs parallel to ths
floor. The feet were spaced about twelve inches apart and
flat on the fleor. In this position a leather strap was
placed behind the neck and secured to the handle of the

dynamometer. The lsngth of the dynamometer chain was



23
adjusted so that the proper testing position could be main-
tained. The subject attempted to rise vertically keeping
the back and shoulder against the wall. The subject was
instructed not to begin with a sudden jerk but to exert a
steady, even force.

The subjects warmed up by performing about twelve
squats without weights before taking the test. Two trials
were given, with a thirty second rest between trials, and
the best score was recorded. To acquaint subjects with the
correct performance of the tests, two practice trials were
given two days prior to actual testing.

For the dynamic strength test the position was
similar to that in the static strength test. The subject
assumed a squatting position with the upper legs parallel
to the floor and the feet shoulder width apart. A barbell
was held behind the head and rested on the shoulders. From
this position the subject attempted to extend the legs
and attain a standing position.

Prior to the actual testing the subjects were instruc-
ted in the proper method of performing squats. Subjects were
asked to determine as closely as possible the greatest amount
of weight they could 1ift one times from a squatting position.
Two thirds of this amount was used as the starting point
during the actual testing. After each successful 1lift,
weight was added, usually in ten pound increments. As the
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subject approached his maximum 1lift, only five pounds were
added to the bar,18

In the leg power test the subject stood sideways to
a jump board with the preferred arm extended above the head
and next to the board. The other arm was placed behind the
back. The height of the extended hand was marked on the
board while standing on tiptoe. Maintaining a straight back
and the position of the arms, the subject adopted a full
Bquat position. VWwhen stationary and balanced in this posi-
tion, the subject sprang upward and marked the maximum
height of the Jump on the jump board by means of chalked
fingertips. Each jump was scored to the nearest one-guarter
of an inch.

Two days prior to the scheduled test all subjects
practiced the power test. BLach subject was required to jump
several times in order to warm up the leg muscles before
being tested. Three attempts wers made and the best score
recorded.

Static leg strength and dynamic leg strength were
both related to leg power by the Pearson product-moment
correlation ecefficient in order to determine whether
significant relationships existed. The two correlation

18pichard A. Berger and Joe M, Henderson, "Relation-
ship of Power to Static and ¢ Strength," m
Quarterly, XXXVII (March, 1966), 10.
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coefficients were then compared to determine whether they

differed significantly from each other.l?

The correlation coefficient found between static
leg strength and leg power was .64, which was significant
at the .0l level of confidence. A correlation coefficient
of .71, which was significant at the .0l level was found
between dynamic leg strength and leg power. These mm-_
cients of .64 and .71 were analysed to determine whether they
were significantly different. Although dynamic strength
appeared to be more highly related to power than statiec
strength, the two coefficients were not found to be signi-
ficantly different. Statiec leg strength was considered to
be highly related to leg power as was dynamic leg strength.
Although there was no significant difference in the
relationship of static and dynamic strength to power, this
would not indicate that static strength can be predicted
with high accuracy from dynamie¢ strength or vice versa.
This was shown by the correlation coefficient of .60 found
between static leg strength and dynamic leg strength which
meant that the aceuracy of prediction was only 36 per cent,20

From the results of the study the following conclu-
sions were drawn:

19&&. p. 1.
’OL!M;. p. 12.



(1) Dynamic leg strength and static leg strength are
both related to leg power.

(2) Neither dynamic leg strength nor static leg
strength is more related to leg power than the other.2l

Literature goncerning isotonic exercise. In a study
by Berger the effects of strength improvemsnt on vertical
Jump ability was investigated. Four activity classes, con-
sisting of eighty-nine male college students were employed
in this study. Three classes participated in weight
training and one class performed general conditioning skills.
The three weight training classes consisting of twenty-nine,
twenty, and twenty-one subjects were designed as Group I,

II, and III. These groups were trained with a general pro-
gram in addition to the experimental program. Group IV
contained nineteen subjects who participated in a gensral
condition program involving activities of running, calis-
thenies, weight training, and games. Oroup I trained
dynamically with deep knee bends. One set was performed sach
training session using the 10-RM load for ten repetitions.

It should be explained here that 1-RM is a load which can be
lifted correctly one time only, using maximum muscular
extension. VWhen a subject was able to perform more than

umv p. 13.
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ten repetitions the load was increased to obtain the new
10-RM load.

Group II trained with the deep knee bend exercise by
using 50-60 per cent of the lO-RM for ten repetitions of
Jumping squats once each training session. The l0-HN was
determined every two weeks and adjustment made in training
load.

Group III trained statically using two different
positions of knee flexion. Position one was with the upper
legs parallel to the ground and position two was with the
legs flexed at approximately 135 degrees. A barbell was
placed behind the neck and resting on the shoulders, as the
subject attempted to extend the knees. The bar was secured
80 no upward movement was possible. One set was performed
at each position every training session. A maximum con-
traction was held for six to eight seconds.

Group IV performed ten vertical jumps each session.
Subjeets in all groups trained for seven weeks, three times
weekly, and were motivated to perform the exercise with
maxisum effort since they were told that part of their
final grade was based on improved performance.

Before and after the seven weeks of training, verti-
cal jumping height was recorded to the nearest .25 of an
inch. The jumping height determined in this study was not
the difference between reaching and jumping height but the



actual distance from the ground to the height jumped. This
was done because of the greater ease in the administration
of the test and the desire to determine only differences in
jumping ability from beginning to end of training.22

The specific results of Berger's study show that
only the groups that trained dynamically improved signifi-
cantly in vertical jump. Group I, training with the 10-RM,
showed an average improvement of .89 inches. Group I1I,
using 50«60 per gent of 10«RM improved an average of 1.10
inches. Although static training indicated an improvement
of .33 inches, in Group III, this amount was not considered
significantly different from sero. The group that trained
by jumping (Group IV) decreased significantly in vertical
Jump after seven weeks .23

Several studies have compared the strength improve-
ment effects of various weight training programs, but
training usually required the lifting of loads which were
maximum for a designated number of repetitions. Only one
study in this research, also done by Berger, has compared
the effectiveness of increasing strength by reducing the

i ”un'nxiAh L." "Effect of ¢ and Static
nin; on Ve [ -] Jm umh mI'
(December, 1963), 420, o ’

21bid., 421.
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loads used in dynamie training so that maximum effort was
not elicited every training session.

Berger compared two different weight training pro-
grams and found that training with 90 per cent of the 10-RM
for ten repetitions twice a week and with the 10-RM once a
week was just as effective for increasing strength as
training with the 1l0-AN for ten repetitions three times
waekly.

Other studies have compared different isometric
training programs using various proportions of the 1-RM,.

The purpose of Berger's study was to determine which
proportions of meximum dynamic strength used in training

were as effective for increasing strength as training with
the 1-RNM,

The following conclusions were drawn from the results
of this study:

(1) Significant inereases in strength will occur
after two weeks of training twice weekly with two~thirds
of the 1-RM, provided at least one maximum dynamic effort
per week is performed or the third weekly training session
is held.

(2) Training with two-thirds of the l-iM for one
set, three times weekly, will not inecrease strength in
six weeks.

(3) Dynamic strength will not be reduced in six

weeks of no training.
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(&) The increase in strength resulting from a
training program of ons set with two-thirds of the l-RNM,
twice weekly, and the l-RN onece weekly, is due primarily
to the training with the 1-RNM.24

Van Dalen (3) and Smith (4) in conducting studies
which tested six different methods of the vertical jump
concluded that the vertical Jump was a very valuabls test
for predicting leg power.

When testing the Exer-lenie and its effect upon the
veloeity of & baseball, NMeKinney and Logan (9) found a signi-
ficant inerease. lewis (10) stated that his basketball
players inereased vertical jump performance by three inches
during a four-week period when using the Exer<Uenies machine,

Balsy (12) concluded that when testing isomstries for
leg strength there was & significant improvemsnt in vertical
Jump performance. Ball (1)) found that by training with an
overhead apparatus the experimental group significantly
gained in ability to exert foree but no significant gain was
achieved in vertical jump performance.

Berger's (21,22) studies with weight training programs
found that training with 90 per cont of the 10-RN for ten
repetitions twice & week was Just as effective as training
with the 10-RN for ten repetitions three times weekly.

2hR4chard A, Berger, "Comparison of the Effect of
[ . "
n&mhwlm-lm’u Research



CHAPTER III
PROCEDURES

The purpose of this study was to investigate the
effects of two programs of weight training upon the vertical
Jump performance of college males. Specifically this study
investigated the effect of training with the Exer<Qenie
upon leg strength, the effect of the isometric program upen
leg strength, and the comparative effects of the two pro-
grams of exercise.

The study was conducted in Mason Oymnasium on the
campus of The College of Emporia. Forty-six male students
enrolled in a required physical fitness course were randomly
divided into two groups; Oroup I was the Exer-Genie group
and Group II was the isometric group. Both groups met for
fifty minutes a day and performed three comparable exercises
four times a week for five weeks.

Teasting procedures included one week of pre-~testing
and demonstration, five weeks of training, and one week of
post-testing., The pre-test and post-test scores were ob-
tained by recording the best jump of three vertical jump
performances.
| The Exer-Genie group trained with nine Sxer-Genie
machines aided by three student supervisors and nine student
instructors. The isometriec group trained on three power
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racks supervised by three student supervisors and one
student instructor to keep time. These assistants were
employed to insure correct performance of the exercises.

Hature of the class. The Physical Fitness classes
at The College of Emporia are part of the physical education
curriculum. These classes are electives and help to meet
the physical education requirement for graduation from The
College. The class used for this study met the last eight
weeks of the second semester; four days a week, Monday,
Tuesday, Wednesday, and Thursday; from 3:00 to 3:50 in
the afternoon. The purpose of the class is to promote
physical fitness and give the student an opportunity for
participation inthe Fitness Program which would give the
students a fitness ranking in comparison to national norms.

Subjects. The subjects utilised for the study were
students at The College of Emporia who were earclled in
Physical Fitness 113, Spring, 1967. In this particular class
there were freshmen and sophomore students enrclled. All
subjects were required to wear a physical education t-shirs,
gym shorts, sweat socks, and gym shoes. For a valid random
grouping of these subjects the students' class cards were
used. They were shuffled thoroughly and placed in a large
container. As each card was drawn the names were alter-
nately placed in the Exer-Uenie and isometric groups.
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Facilities and Squipment. This study was conducted
in Mason Gymnasium on the campus of The College of Emporia.
In the Exer-Genie group the gymnasium located in the up-
stairs portion of the building was used. In setting up the
three groups a total of nine Exer<Genie's were employed with
three Exer-Genie's per group. In doing the ham and quadri-
ceps exercises screw hooks were fastened into the baseboard
of the floor into which the Exer<Genie machines were in-
serted. COym mats were used for the subjects to lie on as
they performed the exercise.

The isometric program was conducted in the downstairs
portion of the gymnasium. Three power racks were built, one
for each exercise. The racks for the military press and
squat exercises were built ocutside but the rack for the leg
press was built inside. This was done to insure some way
to perform the exercises in case of bad weather. The power
racks were constructed with holes drilled into the upright
standards through which the bar was placed and then the holes
were numbered. In this way each subject could place the bar
into the same numbered hole without loss of time from day to
day. The power rack for the leg press was a converted weight
lifting station with a gym mat placed betwsen the standards
to give the subject support and comfort for his back. When
doing the military press exercise the bar was wrapped in
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sponge and two sets of football shoulder pads were employed

to protect the subjects' shoulders.

A jump board was constructed of thres-quarter inch
plywood for testing the vertical standing jump. It was three
feet and six inches long and eighteen inches wide; and was
marked off in feet, inches, and half-inches. The face of the
board was painted black with the inch marks indicated in
white and the half-inch marks noted in red. On the back of
the board two brackets were placed. The board was hung
from a brace that extended away from the wall which also
supported a basketball backboard. The bottom of this jump
board was seven feet from the floor and the top was ten and
one~-half feet from the floor. By placing the board at
this height the subjects would have ample room bensath the
board to perform the jump correctly.

Initial Testing Procedures. The vertical jump
ability was sesasured by the Vertical Jump test performed

in the following manner. Both feet were placed shoulder
width apart standing sideways to the board and the dominant
hand with body powder placed on the finger tips, was next
to the board. Subjects were instructed to erouch inte a
position which called for the legs to be flexsd in about a
forty-five degree angle and the weight balanced evenly on
the balls of the feet. The arms were swung upward to aid in
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propelling the body and a mark was to be made on the board
at the highest point of the jump with the powdered hand.
After the demonstration by one of the student supervisors
each subject was given an experimental trial. When tested
the subject was required to jJump three times. All jumps
were recorded and the best jump of the three was cireled and
used as the subject's vertical jump performance. For mo-
tivational purposes only, before the vertical jump test,
each subject's right leg was measursd around the quadriceps
and gastrocnemius. The same procedure was followed in the
final testing as was in the initial testing, with the
exception of the demonstration of the vertical jump.

Iraining program. The Physical Fitness 11} class
at The College of Emporia met for fifty minutes per day.
The subjects that were in the Exer-Cenie group at the start
of the study took most of the allotted time to do the
exercising but after learning how to work the machine the
time was decreased to forty minutes. The isometric group
took only about thirty-five minutes at the start of the
study and decreased the time to twenty-five minutes by the
end of the study. After each group had completed their
exercises they were excused to leave in a group and no
excess activities were allowed.

The procedures followed in the Exer-Genie section

involved dividing the thirty subjects into three groups of
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ten subjects sach. Nine Exer-Genie's were used with three
per group. BEach group had three student instructors that
helped regulate the resistance on the machine so that every
subject could work their maximum on each exercise.

The program was set up according to weight with the
ten heaviest in Group I, the next ten heaviest in Group II,
and the ten lightest in Group III, with the heaviest man
of each group deing the squat exercise first.

The Exer-Oenis exercises were started promptly at
3:00 pum, with the four heaviest men doing the squat exer-
cise first, the next three on the quadra exercise, and the
three lightest men performing the ham exercise. After
completion of the exarcise the subjects rotated to the left.
By rotating, the machine was always dialed down until one

revelution was completed. The diagram on the following page
will illustrate the way in which the subjects were divided.



Squat Quadra
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For the isometric group three stations were used.
The first was the military press after which the subjects
rotated to the squat exercise., The third exercise was the
leg press and the rotation was then back to the military
preas, For operation of the program a student supervisor
was assigned to every station, and a student instructor was
to blow the whistle and keep the stop wateh to time the
subjects.

For ease and convenience all isometrics subjects
were classified according to height; with this classification
the parallel bars of the three power racks were moved con-
tinuously downward until one revelution was made. The ten
tallest subjects performed the military press, the next ten
in line were placed in the squat exercise, and the ten
shortest were assigned to the leg press.

When the first whistle blew promptly at 3:00 it
signaled the subjects to position themselves for the first
exercise. The second whistle blew and the subjects were to
begin the isometric contraction for the allotted ten second
period. The third whistle indicated release and for the
next subject to advance into position for the next exsrcise.
The following diagram will illustrate.
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