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The general purpose of this study was to compare the 

efficacy of two weight training methods: isotonic and 

isokinetic. The sixty-two college students who were the 

subjects were randomly assigned to the isotonic gro~p or the 

isokinetic group. There were thirty subjects in the isotonic 

group 2nd thirty-two subjects in the isokinetic group. All 

subjects were pretested and then post-cested after a six 

week training program. A second post-test was conducted one 

week after the first post-test. TI~e subjects were tested in 

four types of vertical jump: 1) standing two foot jump, 2) 

running two foot jump, 3) running left foot jump, 4) running 

right foot jump. The comparative difference of jumping 
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improvement for each jump was analyzed statistically. The 

statistical method used was the analysis of covariance at 

the .05 level of significance. 

There was no significant difference in jumping im­

provement between the isotonic method and the isokinetic 

method. This study indicated, within its limitations, that 

these two methods for improving jumping ability are equal. 
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Chapter 1 

INTRODUCTION 

This chapter has been devoted to information con­

cerning the effectiveness of isotonic and isokinetic weight 

training in producing improvement of jumping ability with 

college athletes. The significance of the study, t~e 

specific stateIlient of the problem, the purpose, -:;~e hypoth­

esis, and the aSSUQptions of the study have been discussed. 

The limitations and delimitations imposed on this study by 

uncontrolled variables, as well as terms identified as 

needing further clarification have been defined 2:ld incLlded 

in this chapter. 

Tpeoretical Formulation 

Trte advantages of using isokinetic exercise have 

been docun.:ented by recent research (18, 32). The primary 

advantage is cO:lsidered t'J be the con.3istency of the variable 

resistance tJ:at provides a maximum workload through the 

entire range of motion. A secondary adva:ltage is the 

relative safety of usi.ng isokinetic machinery in comparison 

to using isotonic resistance, partioularly free weights. 

Also, isokinetic weight training is thought to nearly 

eliminate musole soreness that can accompany other t}~as of 

weight training. 

1 
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Isotonic resistance in the form of free weigh.t 

lifting was examined in this study. Free weight exercise 

has the advantage of conditioning the supporting muscles 

used when executing an exercise (5, 12). Isokinetic 

exercise, since it is done on a fixed machine, does not 

oondition the supporting musculature. It is possible that 

lifting free weights also has the advantage of prov~ding 

greater motivation for the lifter as he attempts to overcome 

a definite resistance. The moving of a definite wsight a 

specific number of times is a concrete goal for the lifter. 

Isokinetic exercise,.by contrast, actually pits the 

lifter against himself. The harder he/she exercises the 

more resistance the machine provides. The lifter's goal is 

to put forth a maximum effort. The only measurement of 

achievement aVB.ilable ·to the lifter is a gauge which is 

somewhat more removed from the physical aspect of lifting 

than the simple man against object of isotonic exercise. 

Isckinetic resistance, then, L1herently contains !!lore of a 

psycholcgical element than does isotonic weight training. 

Research that directly compares the benefits pro­

duced by these two types of exercise is needed. We must 

also atteopt to pinpoint the positive and negative factors 

involved with each type of exercise. 

The Problem 

Weight training 11as become an integral part of the 

development of athletes for nearly every sport. The 
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popularity of weight training has brought about a wide 

variety of program styles as well as several different 

techniques for providing the resistance. Reports regarding 

improvement that can be made in areas such as an athlete's 

strength and speed are abundant. Research that actually 

compares the improvement achieved by athletes engaging in 

different types of programs is much more rare. 

An accurate understanding of the beneficial aspects 

of every type and style of lifting is necessary in develop­

ing the most effective weight training programs and 

equipment possible. Extensive research is the only means by 

which this information can be acquired. This. study focuses 

on a comparison of the improvement in jumping ability 

achieved by athletes who engaged in a leg strength prcgram 

using isokinetic resistance and the improvement in jumping 

ability achieved by athletes who engaged in a leg strength 

program using isotonic resistance. 

Statement of the Problem 

Is there a significant difference in the improvement 

of the jumping ability of college athletes who perform an 

isokinetic weight training program and those who perform an 

isotonic weight training program? 

Statement of the Hypothesis
(Null Form) 

There is no significant difference in the improvement 

of the jumping ability of college athletes who perform an 
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lsokinetic weight training program as compared to those who 

perform an isotonic weight training program. 

Stated symbolically, the null hypothesis was: 

HO: Ilit = \lik 

while the alternate hypctheses were: 

H1: Ilit > \lik 

H2: \lit < Ilik 

Assumptions of the Study 

This study was designed to investigate the effects 

isokinetic weight training and isotonic weight training will 

have on the jumping ability of college athletes. It was 

assumed that the study's population, taken from a liberal 

arts college, was representative of all college ath+etes. 

Another assumption. of this study was related to the 

isokinetic weight training macnine used in the study. It 

was assumed that the machine uded was representative of all 

isokinetic squat machines. The results of this study were 

generalized to include isokinetic weight training in general 

rather than considering them to be applicable only to the 

specific machine upon which the isokinetic exercises were 

executed. 

Purpose of the Study 

It was the primary purpose of this study to determine 

the effects of two types of weight training, isotonic and 
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isokinetic, on the development of jumping ability. Two 

groups of subjects performed ide~tical exercises. The 

exercise was partial squats which were executed with the 

knee bent at a 110 degree angle at the bottom of the squat. 

Group 1 used an isotonic weight training program and Group 2 

used an isokinetic weight training program. 

A secondary purpose of this study w~s to determine 

if one type of exercise produced jumping increases that were 

not realized lxntil the athlete had finished the program and 

had a chance to "stretch out". To judge this factor, two 

post tests were given, one i~ediately after completion of 

the programs and the other one week after completion of the 

programs. 

Significa~ce of the StudZ 

Jumping ability has become an important physical 

attribute in the modern game of basketball. Jumping ability 

is equally important in the sport of volleyball and for 

particular positions in football such as the ~ide receiver 

and defensive back positions. Due to the relationship 

between this physical skill and individual and team success 

the best possi8le equipment and programs to increase jumping 

ability need to be determined. This study provides infor­

mation that allows the development of intelligent and 

effective weight training programs that will improve jumping 

abili ty. 
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This study specifically indicates whether either 

isotonic or isokinetic weight tr&ining equipment is superior 

for the development of jumping ability. The new knowledge 

will be valuable to coaches and administrators who are 

considering the purchase of weight training equipment as 

well as to those who are developing a jumping program. 

Definitions of Terms 

The following definitions of terms apply in this 

study: 

Isokinetic Weight Training 

Makes use of machinery that provides a consistent 

workload for the muscle through the entire range of motion 

(variable resistance). The more pressure the exerciser puts 

on the machine the more resistance it provides. The, muscle 

must work equally hard at each point in the exercise cue to 

the machine's automatic adjustment of the workload. 

Isotonic Weight Trainiug 

It involves dynamic contraction. This means that as 

the muscle contracts it either shortens or lengthens. Move­

ment occurs in the joint associated With the muscle. In 

this study the type of isotonic weight training considered 

was free weight lifting. 
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Free Weight Lifting 

Uses barbells or dumbbells. The lifter must control 

the position of the weight as he/she performs the exercise. 

Jump Height 

The value derived by subtracting the height of the 

reach of a subject from the height he/she touched when 

jumping. 

Variable Resistance 

Variation in the amount of resistance the muscle 

must overcome. The changes allow for the mechanical alter­

ations that occur in a joint as movement takes place. The 

goal of this ty~e of resistance is to provide a workload 

that taxes the muscle equally at each point in the range of 

motion. 

Repetition Maxiw~ml (RM) 

The heaviest weight tha.t can be lifted successfully 

the number of times specified. For example, the ten RM for 

a lifter would be the heaviest weight that he/she could lift 

ten times. 

Limitations of the Study 

The primary limitation of this study was that the 

exercise programs of the subjects, aside from the leg 

strength programs, were uncontrolled. The subjects engaged 

in a wide variety of activities during the time of the study. 
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Such variation in exercise programs could conceivably. affect 

the results of the study. RandoD sampling should, however, 

insure an accurate comparison between the isotonic and 

isokinetic resistance programs used in this study. 



Chapter 2 

REVIEW OF RELATED LITERATURE 

Strength training has grown to become an integral 

part of athletic training programs. Due to the importance 

of strength development in the preparation process for 

athletic participation, a wealth of information relating to 

the area is available. TIlere is, however, a relatively 

small quantity of material available that deals specifically 

with the effect of weight training on vertical jumping 

ability. There is even less research that actually compares 

isotonic and isokinetic weight training programs that are 

designed tc improve jumping ability. This researcher has 

made the a:3sumption that the information provided by research 

regarding general weight training techniques and programs 

does relate to the more specific problem dealt with in this 

study. 

This chapter contalns a historical review of the 

development of weight training. It also disc~sses research 

that relates to =pecific isometric, isotonic, and isokinetic 

weight training programs. 

Historical Overvi.ew 

lbe lifting of weights in the 1900's began not as a 

training technique but rather as a sport. Competitive weight 

9
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lifting such as olympic weight lifting was an acceptable 

activity. By contrast, the lifting of weights as a part of 

training for athletic participation in other sports (weight 

training) was considered to be detrimental to the athlete. 

Coaches and athletes alike feared a condition that 

was supposedly caused by weight training or weight lifting. 

This condition was called muscle boundness or muscle 

tightness. Muscle boundness is described by Wilkin (30) as 

a loss of coordination and speed of movement due to over­

development of the musculature. No scientific evidence 

existed to substantiate such.a claim regarding weight 

training. Nevertheless persons associated with athletics 

accepted it as truth and would not allow weight training to 

become a part of the conditioning progre.!D. 

Even though coaches and athletes did not use weight 

training to develop strength they did realize the relation­

ship between athletic prowess and strength. Educators 

developed tests that were designed to indicate the athletic 

ability of students. The criteria used to determine athletic 

ability was strength. Rogers (27) was the first to develop 

a battery of tests to evaluate the strength of students. 

The results of his tests were taken to indicate the student's 

athletic ability. Roger's test and variations from it were 

used by physical educators for twenty years. 

As sport in the United States grew in popularity and 

technical sophistication, the efforts made to develop top 

quality participants grew proportionately. The desire of 
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coaches and physical educators to improve the strength of 

their charges led them to question the long standing beliefs 

opposed to weight training. 

Chui was one of the first researchers to question 

and subsequently test the belief that weight training was 

detrimental to the athlete. His study (9) was published in 

1950. It evaluated the increase of the athletic power of 

college students who engaged in a weight training program 

and those who participated in physical education classes. 

Group A, the experimental group, contained 23 

subjects who were placed on a general isotonic weight 

training program. Group E, the control group, contained 22 

subjects who participated in normal college physical edu­

cation classes. The criterion used to determine athletic 

power was performance on six activities; Sargent Jump 

standing, Sargent Jump running, eight lb. shot put standing, 

12 lb. shot put standing, and a 60 yard sprint. 

The results of Chui's study showed that Group A had 

made consistent, significant improvement in all six activi­

ties. Gro~p B did not show significant improvement. Since 

power is developed by speed and strength Chui concl~ded that 

Group A's improvement indicated their weight training had 

not caused muscle boundness. 

A similar study to Chui's was published in 1950 by 

Capen (7). Group A contained 42 college students who 

enrolled in a weight training class. Group B contained 29 

college students who enrolled in a conditioning class. 
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The results showed that Group A improved signifi­

cantly more in muscular strength and power exercises after 

engaging in a general isotonic weight training program than 

did Group B after engaging in a general conditioning program. 

There was no significant difference in the endurance gains 

shown by the two groups. Capen, like Chui, interpreted 

these results to show that the weight training done by Group 

A did not produce muscle boundness or tightness. 

Masley (21) published a study in 1953 that indicated 

the benefits of weight training may go beyond an increase in 

strength. Masley checked for improvement in speed of move­

ment and coordination from weight training. 

The study monitored three groups of college students. 

Group X (24 s~bjects) was a weight training class that 

participated in a general isotonic weight training program. 

Group CV (24 subjects) played volleyball in a class 

environment. Group CL (15 subjects) did not engage in any 

organized physical activity. The criteria used to determine 

speed of movement and coordination was the time it took the 

subject to complete 24 rotations of a crank that moved in 

the frontal plane. 

The results showed that Group X did improve signifi­

cantly more in performance of the test than did the other 

two groups. Masle~ therefore,concluded that increased 

muscular strength seems to be associated with increased 

muscular speed of movement and coordination. 
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A study by Massey (22) in 1956 more specifically 

tested the effect of weight training on flexibility. Massey 

evaluated the changes in range-of-motion produced by weight 

training. 

An experimental group (13 SUbjects) engaged in a 

general isotonic weight training program for six and a half 

months. A control group (13 SUbjects) participated in a 

variety of physical activities for the same period of time. 

The subject's range-of-motion in several joints was checked 

before and after the experimental period With the use of a 

flexometer. 

The results of the study indicated that heavy re­

sistance exercise does not result in an overall reduction in 

the range-of-motion of the joints throughout the body. 

Group A did not have a significant decrease in range-of­

motion. 

The studies above and others like them brought 

weight training out of the pro"rerbial closet. The three 

decades that have passed since that time have shovm a rapid 

expansion and evolution of weight training. 

Nearly all of the weight training and weight lifting 

that took place up to the early 1950's used isotonic resist­

ance. The only eqUipment involved was free weights--barbells 

and dumbells. 

A new type of weight training came into vogue in the 

1950's. The new technique was isometric exercise. Isotonic 

exercise involves dynamic contraction. When the muscle 
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contracts it changes lEngth and movement of the joint occurs. 

Isometric exercise involves static contraction. The muscle 

contrasts but does not shorten. There is no movement of the 

joint. Isometric exercise brought with it the opportunity 

to gain the advantages of weight training without the equip­

ment and facilities required by isotonic weight training. 

Almost no equipment or space is required in order to iniciate 

and execute an isometric exercise program. It also requires 

very little time to execute a program. 

Research soon indicated, however, that isometric 

exerci se had definite limi taiiions (16). The sports communi ty , 

always searching for ways to elevate the abilities of 

athletes, continued to search for a weight training technique 

that was superior to the isotonic method. Isokinetic resist­

ance offered hope for a new and better system. 

Isokinetic weight training started its rise to 

populari-cy in the middle 1960's. It created infinitely 

adjustable variable resistance that automatically responded 

to the athlete as helshe performed a!'1 exercise. The workload 

remained constant throughout the range-of-motion. This 

factor--the automatic variable resistance--avoided what was 

considered to be the primary shortcoming of isotonic exercise: 

Since the workload in isotonic training remains constant, the 

muscle must put forth a maximum effort only at the angle of 

pull as which it is weakest. For this reason isokinetic 

exercise was expected by some to become the weight training 

method of the future (28). 
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Weight Training Programs 

Weight training had become an established part of 

the developmental program for athletes. Researchers then 

turned to an inquiry into the type of resistance and the 

style of program that would produce the best results. This 

section contains a discussion of the research that examined 

the merits of particular weight trQining programs. 

Isometric Exercise Programs 

Physica~ educators and coaches were attracted to 

isometric exercise because o:f the extremely low equipment 

costs associated with it and the efficient use of time it 

made possible. lIfany individuals and institutions could not 

afford the weights. benches. and other apparatus needed to 

conduct isotonic weight training programs. Almost anyone 

could afford the minimal equipment needed for an isometric 

exercise program. In many cases a short length of rope and 

a doorway were all that were needed. 

In SOlre cases the amount of time it takes for a 

group of people to go through an isotonic weight training 

program is prohibitive. By contrast, Baley (1) was able to 

have a university physical education class perform 40 

isometric exercises, a complete program, in a 30 minute 

class period. Baley was able to conduct a strength develop­

ment program in a time span that would not accomodate the 

use of an isotonic weight training program. His experimental 
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group showed a significant improvement in strength over a 

four-week period. 

Wolbers and Sills (33) conducted one of the earliest 

studies of the effect of isometric exercise on strength 

development. Twenty high school boys were divided at random 

into two groups with ten subjects per group. The experi­

mental group engaged in an eight-week isoL1etric training 

program. ·The subjects performed the isometric program five 

days a week. Nine exercises were included·in the program 

which worked the upper and lower body. Each exercise was 

done once each session. Each contraction was held for six 

seconds. The subjects were encouraged to give their maximum 

effort on every contraction. The control group did not 

engage in any organized exercise program. 

The subjects were given a pretest and a post-test to 

determine the.iT' strength levels in the back lift, leg lift, 

right and left hand grip, and the Sargent Jump. The experi­

mental group Qade statistically significant g8.ins in strength 

in the back lift, leg lift, and a combined hand grip test 

score. There was no significant improvement by the experi­

mental group in the Sargent Jump. 

Chui (10) conducted a study comparing the effects of 

isometric exercise to isotonic weight training. Chui'sstudy 

found no significant difference in strength and speed of 

movement improvement between the isometric group and two 

isotonic groups. Other research was, however, pointing out 

the shortcomings of isometric exercise. 
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A study by Berger (3) compared isometric exercise to 

a variety of isotonic exercise programs. Subjects engaged 

in isotonic programs with: 

1 • two sets, two repitition maximum (RM) per set 

2. one set, six RM per set 

3. two sets, six RM per set 

4. one set, ten RM per set 

5. two sets, ten RM per set 

6. three sets, ten RM per set 

7. three sets, six RM per se"'c 

Each of the above groups was compared to a group that 

participated in an isometric exercise program. 

Berger's results showed that there was no significant 

difference between the effect produced by the isometric group 

and isotonic groups two, three, four, five, and six. The 

isometric group produced sig~ificantly better results than 

did isotonic group one. Isotonic group seven showed signifi­

cantly more improvement than t~e isometric group and the 

other isotonic groups. 

Continuing research into isometric exercise showed 

definite deficiencies. Gardner (16) fo~~d that isometric 

exercise techniques are not ideal for improving skill per­

for~ances where strength is required through a considerable 

range-of-motion. Gardner concluded this was because 

isometrics develop strength only at the specific angle at 

which the contraction is done. Homola (17) states that 

while isotonic exercise can increase flexibility since it 
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forces the joint through the full range-of-motion, isometrics 

may in fact reduce flexibility. A study by Larson (20) 

indicated that dynamic strength is nearly three times more 

accurate in predicting motor performance levels than is 

static strength. This suggested the importance of developing 

dynamic strength through isotonic or isokinetic exercise 

rather than developing static strength through isometric 

exercise. 

In situations where definite time and/or monetary 

restrictions come into play isometric exercise may be the 

only viable alternative for ~ strength building program. 

Research has sho~~ that the results produced by isometric 

exercise are not as beneficial to the participant as are the 

results from some other types of weight training. 

Isotonic lNeight Training 
Programs 

As was stated earlier in this paper, the original 

lifti':lg of weights was isotonic weight training. Free 

weights--barbells and dumbells--were used. Since thao ti.me 

another form of isotonic resistance has been developed. In 

response to the popularity of isokinetic weight training, 

machines were developed that used live weight for the 

resistive force and also provided variable resistance through 

a new lever system. This type of weight training, sometimes 

called dynamic variable resistance, does have some of the 

advantages of both isokinetic and traditional isotonic weight 

training. 
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It is not within the scope of this paper to discuss 

dynamic variable resistance. Free weight lifting is the 

only type of isotonic weight training that will be dealt 

with. 

From the time that weight training established 

itself as a valuable type of training researchers have 

attempted to determine the number of sets, nurrmer of repe­

titions, and the workload that will produce the best results. 

A summary of their reseRrch is given below. 

DeLorme developed a significant isotonic .,eight 

training program in the late ,1940's. The system he devised 

was called progressive resistance. Capen (8) compared the 

results produced by the DeLorme method with a variation of 

that method. In DeLorme's system the athlete works with the 

following weights, sets, and repetitions: 

First set - ten repetitions - ~ ten RM 

Second set - ten repetitions - 3/4 ten RM 

Third set - ten repetitions - ten RM 

Although t~is system is still a popular one, Capen's study 

indicated that the same program using a five RM in place of 

the ten a~ produced greater strength gains. 

Capen's s~udy, conducted in 1956, was one of the 

first of many studies which indicated that heavy weights 

lifted a relatively small number of times would provide the 

greatest gains in strength. A study by O'Shea (25) compared 

the results produced by three groups With ten subjects per 

group. All the subjects engaged in an isotonic weight 
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training program that consisted of a deep knee bend exercise. 

All of the groups did three sets of each exercise but the 

number of repetitions per set varied. Group A performed 

two-three repetitions per set. Group B performed five-six 

repetitions per set. Group C performed nine-ten repetitions 

per set. The weight for each group was the appropriate 

repetition maximum for their group, i.e., Group A used a 

three R}l. Improvement was judged by three criterion; muscle 

girth, dynamic strength, and static strength. Muscle girth 

was evaluated by measurement of the body part, dy~amic 

strength was determined by t~e subject's one HM, and static 

strength was measured on a dynamometer. 

The results showed that there was no significant 

difference between the groups in muscle girth. Group A 

showed the greatest improvement, 23.2 percent, in static 

strength. Group B showed more improvement, 15.5 percent, in 

static strength than did Group C. Dynamic strength increase 

proved to be more dramatic as}roup B showed by far the most 

improvement with 26.7 percent. O'Shea concluced that Group 

B's program was superior to the other two because of the 

dynamic strength factor. 

Several other studies support O'Shea's results. 

Berger (2) found that three sets with six repetitions per 

set with a six RM produced the greatest increase in strength 

in the bench press. Dintiman's (13) research showed that a 

workout of three sets with three-nine repetitions per set 

using a near maximum weight was the most effective program. 
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Another study by Berger (4) indicated that the optimum number 

of repetitions for a one set dynamic program was three-nine. 

There is an abundance of research supporting the use 

of heavy weights and few repetitions. Some of the indi­

viduals who are primarily concerned with increasing lower 

body strength, however, disagree with this type of isotonic 

program. 

Knauss (19) established an in-season isotonic weight 

training program for his 11 member boys high school basket­

ball team. He had his athletes perform two sets ·",:U;h ten 

repetitions per set using lo~ weights and ~uick repetitions. 

The workload ,,;as always increased for the second set. The 

exercises used were the inverted leg press, squat thrust, 

and tow raises. Knauss reported i.mprovement .in vertical 

jump from t'No-·seven inches with a mean improvement of five 

inohes. 

Coker (11) has kept records on the 2,500 high school, 

junior college, college, and club athletes he has trained. 

His experience has led him to recommend 15-25 repetitions 

per set for three-four sets using 60 percent-70 percent of 

the athletes maximum workload when executing programs to 

develop leg strength. Blockovich (6) reco~~ends a nearly 

identical program to Coker's for lower body lifting. 

Not all isotonic weight training programs are as 

similar to each other as the ones just mentioned. O'Conner 

(24) claims to effectively build both strength and endurance 
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with an unusual program. He calls it the "gut work-out". 

The athlete executes the first set with a heavy weight that 

will allow a maximum of approximately three reptitions. In 

the following sets the workload is reduced and the number of 

repetitions is increased. The lifter always does as ~any 

repetitions as possible with each weight. He/she is allowed 

very little rest between sets. An example of O'Conner's 

program is given below. 

First set - 60 Ibs., three repetitions 

Second set - 50 Ibs., 12 repetitions 

Third set - 40 Ibs., .27 repetitions 

Fourth set - 30 Ibs., 70 repetitions 

Fift~ set - 20 Ibs., 90 repetitions 

v.'hile isokinetic weight training conti.nues to 

develop there are still trainers and coaches who believe 

that isotonic weight training \'/ith free weights is the best 

kind of lifting method available. Die~~art (12) developed a 

program for basketball players that used the competitive 

weight lifting events to develop strength, quickness, co­

ordination, and flexibility. Blazek (5) recommends the use 

of free weights because of their economy and the demands 

they place on supporting musculature. Pepin (26) reports 

excellent results from the use of free weights for track 

jumpers. These individuals and others continue to attempt 

to refine and develop isotonic weight training with free 

weights. 
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Isokinetic Weight Training 
Programs 

The weigbt training technique of the future, as 

isokinetics have been called, has gained much support in the 

last 15 years. The popularity of isokinetic weight training 

has continued to grow. 

Wilson (32) explained the advantages he believes 

isokinetic weight training has. They are given below. 

1.	 It allows for efficient time usage since there 

are	 no weights to change. 

2.	 It prevents sore muscles. 

3.	 There are very few injuries. 

4.	 It gives the muscle a maximum worklo2d through­

out the range-of-motion. 

5.	 It adjusts the workload from one repetition to 

the next. 

6.	 It requires only limited space. 

Wilson developed an isokinetic weight training 

program for high school athlet3s. TIle eight-week program 

empbasized total body development. To execute the p~ogr~~l 

each athlete ass0illed his position at one of the eight 

stations and prepared to exercise. At the whistle each man 

performed the ex~rcises for his particular station as 

rapidly as possible for 30 seconds. The athletes then had 

15 seconds to prEpare for the next exercise. With this 

procedure the entire program took six minutes for eight 

athletes to complete. The program was done on Monday, 
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Wednesday, and Friday. Wilson reports tremendous success 

with the program. 

Divitto (14) conducted one of the few studies that 

compared the effects of an isotonic weight training program 

to the effects of an isokinetic weight training program on 

lower body strength development. His research involved 60 

college student volunteers from college physical education 

classes. The subjects were divided equally into three 

groups. Group I was designated the isotonic group, Group 

II the isokinetic group, and Group III was a control group. 

Group III did not engage in a strength development program. 

The pretest and post-test evaluated the static 

strength of the quadriceps muscle group. The non-dominant 

leg only was tested. A tensiometer attached to a cable was 

used for the evaluation. Tests were made with the knee bent 

at a 90 degree angle, a 135 degree angle, and a 170'degree 

angle. Measurements were taken at the three different knee 

angles ir, order to determine if either of the two weight 

training progra~s would produce varying degrees of improve­

ment in strength at specific points in the knee extension. 

Both groups participated in their respective programs 

for six weeks. Group I, the isotonic group, performed three 

sets of knee extensions on an extension table. 'The starting 

weight was 50 pOlli~ds for every subject. Seven repetitions 

were done for each set. Whenever the exerciser could do ten 
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repetitions in the third set the workload was increased ten 

pounds. 

The isokinetic group, Group II, also executed three 

sets of knee extensions with se-len repetitions per set. 

Exercisers were told to perform the repetitions as quickly 

as possible and to give their maximum effort. 

Divitto reported that the results indicated a sig­

nificant improvement at all three knee angles in both 

experimental groups when compared to the control group. 

There was no significant difference in the strength gains 

made by the isotonic group a~ compared to the isokinetic 

group at the 135 degree or 170 degree knee angles. The 

isotonic group showed significantly greater improvement than 

the isokinetic group at the 90 degree Y~ee angle. 

Several studies that examined isokinetic weight 

training were reported by Jensen and Jensen (18). in that 

report research done by Thistle and Pipes and i'lilmore was 

described as showing that isokinetic training was clearly 

superior to isotonic and isometric training. Sheeran (28) 

agrees with this point of view stating that isokinetic 

weight training is the most effective means by which to 

attain the end of increased muscular development. 

A major advantage of isokinetic weight training, 

according to its proponents, is the fact that it is possible 

to vary the exerciser's speed of movement as he/she performs 

an exercise. Isotonic weight training does not allow for 

similar adjustment of the rate of exercise. 
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A study done by Moffroid and Whipple (23) examined 

the effects of the rate of exercise in isokinetic weight 

training programs on leg strength development. The two 

experimental groups performed reciprocal ~~ee extensions and 

flexions on an isokinetic device. The ten subjects in Group 

I exercised at a rate of six revolutions (six 8xtensj.ons and 

flexions) per minute for two minutes. They perfcrmed three 

sets of exercises. The ten subjects in GrGup II exercised 

at a. rate of 18 revolutions per lilinute for two minutes. 

They also performed three sets of exercises. The isokinetic 

device was adjusted so that the rate of exercise for both 

groups required continuot\s, maximum effort. In other words, 

the isokinetic device forced the subjects in Group I to 

exercise at a very low rate of speed while the device allowed 

the subjects in Group II to exercise at a high rate of speed. 

The results from this six-week study led Moffroid 

~~d Whipple to conclude that low speed isokinetic weight 

training increases leg strength only for low speed exercises. 

High speed isokinetic weight training, by contrast, produces 

increases in leg strength at all speeds of contraction both 

at and below the training speed. 

A review of research relating to isokinetic weight 

training by Wilmore (31) led him to a conclusion in agreement 

with Moffroid and Whipple. He stated that athletes need to 

execute wei~lt training programs at a relatively high rate 

of speed in order to achieve maximum strength gains. 

Research done by Somers (29) with high school age subjects 
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also supports the above statement. Fox (-15), following his 

own review of isokinetic reaearc~, takes the idea of speed 

of exercise a step farther. He recommends a rate of exercise 

as fast as or faster than the actual activity being trained 

for. 

Summary 

The literature relating to this topic clearly shows 

that all three types of resistance, particularly isotonic 

and isokinetic, will produce increased muscular strength. 

No conclusion can be drawn, however, as to whether isotonic 

or isokinetic resistance is most effective. Neither does 

the literature make documented statements regarding the 

specific adva~tRges and disadv~~tages of the two systems. 

New resear'ch is needed to provide ~~swers to these questions. 



Ch,g,pter 3 

METHODS AND PROCEDL~S 

This study involves a comparison of the effective­

ness of isotonic and isokinetic weight training programs in 

improving vertical jumpint ability. Voluntee~s from the 

population of athletes at a four-veal' liberal arts college 

in the Midwest were used as subjects. 

Population and Sampling 

Both men and women athletes from Tabor College in 

Hillsboro, Kansas were used in this study. Tabor College :;'8 

a four-year libera.l arts college sponsored by the Helh'"10ni te 

Brethren Church. The enrollment is approximately 500 

students. 

All of the subjects were volunteers from the larger 

population of athletes at Taooi" College. Every varsity 

sport at Tabor College was represented by the group of 

vol~'"1teers. Men's varsity sports were football, soccer, 

basketba:l, golf, tennis, and baseball. Women's varsity 

sports were tennis, volleyball, basketball, and softball. 

The nllmber of individuals who initially signed up to 

participate in the program and subsequently took part in the 

pretest was 82. Of this group, 20 were women and 62 were 

men. Due to injuries, a shortage of time, and other reasons 
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20 of the sUbjects, six women and 14 men, failed to complete 

the program. Therefore, the number of subjects used in this 

study was 62, 14 women and 48 men. 

The isotonic exercise group (I) and the isokinetic 

exercise group (II) were formed by random sampling of the 

original 82 subjects prior to the pretest. The name of each 

subject was written on a four inch by h/o ir..ch piece of white 

paper. The papers were folded and placed in a hut. An 

assistant then drew the papers from the hat one at a time. 

The first name drawn was placed in the isotonic group and 

the second name drawn was placed in the isokinetic group. 

This alternati~g pattern was continued until all 82 subjects 

had been assigned to a group. 

Initially Groups I and II each contained Lf 1 subjects. 

Eleven sub.jects dropped out of Group I leaVing a final number 

of 30 subjects, six women and 24 men. Nine subjects dropped 

out of Group II leaving a final n~ber of 32 subjects, eight 

women and 24 men. 

The type of exercise each subject engaged in outside 

of the leg strengtheni.ng program was not controlled. Every 

subject was, however, instructed not to participate in any 

activities that were designed to strengthen the quadriceps 

muscle group or the gastrocnemius. 
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Materials and Instrumentation 

The testing for the study was conducted in the 

~~asiUffi at Tabor College. The leg strengthening programs 

were carried out in the weight room at Tabor College. 

The subjects in the isotonic group, as was stated 

earlier, used free weights for their lifting program. An 

olympic bar, weights, and locking collars were used. The 

squats were performed on a power rack (Appendix F). The 

power rack allows sufficient freedom of movement of the 

weights to place the maximum possible stress on the support­

ing musculature. At the sam~ time it will not allow the 

weights to fallon the lifter should he/she lose control of 

the weights. The power rack has a series of holes ire the 

main supports. Pins were placed through the holes at the 

appropriate height for each subject so that the exercj.ser 

could not squat below the prescribed level and injure his/ 

her knees. A power rack is a necessary piece of safety 

equipment when doing squats with heavy weights. 

The isokinetic group performed their lifting program 

on an Isokinetic Jumper (Appendix G). Mounted on it was a 

speedometer that indicated the power developed by the exer­

ciser. The speedometer gave the exerciser an indication of 

his worl, output. The Jumper provides resistance through the 

use of a large fan blade that is mounted inside the machine. 

As the lifter begins to exercise the fan blade begins to 

turn. Resistance is created by the mcvement of the fan blade 
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through the air. When the lifter applies more force to the 

Jumper the fan blade moves more :"apidly, a larger volume of 

air is moved, and more resistance is given to the lifter. 

The Jumper can be adjusted to six different speeds 

of exercise. This is accomplished by changing the length 

of the fan blades. IVJhen the Jumper is set for fast speed 

of exercise the fan blades are short. The short axis of the 

fan blade creates a small amount of resistance and allows 

the exerciser to move rapidly through the range-of-ulOtion. 

When the Jumper is set for s1::nl speed of exercise the fan 

blades are longer. This creates more resistance and there8Y 

slows the movement of the exerciser. 

Other equipment used in the study was as follows: 

1) a board with feet and inches markings attac~ed to a wall 

for measuring the reach heights of the subjects (Appendix 

H); 2) a square basketball backboard with feet and inches 

markings for measuring the heights touched by the sUbjects 

on their jumps (Appendix I); 3) a board with feet and inches 

markings attached to the bottom of a square basketball back­

board for measuring the heights touched on the jumps by the 

subjects who could n::lt reach the bottom of the backboard 

(Appendix J); 4) a knee angle board with a 110 degree angle 

cut into it to aid the subjects in finding their proper 

squat position (Appendix K). 
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Design of the Study 

This study evaluated the effects of an isotonic 

weight training program and an isokinetic weight training 

program on the vertical jumping ability of men a~d women 

college athletes. The exercise performed by all the sub­

jects was partial squats with a toe raiser at the end of 

each squat. The subjects particip3.ted in the program for 

six weeks. 

The pretest for this study was conducted in a single 

day. On the same day, immediately following the sUbject's 

completion of the pretest, veTbal instructions and written 

materials were given to the subjects. Following this ses­

sion the subjects were prepared to begin their six week leg 

strength programs. 

Immediately follo\'!ing completion of the pretest the 

subjects were given a brief verbal introduction to their 

respect~.ve programs by the researcher or his assistant. A 

handout "lith a oomprehensi ve d-:'lscription of the isotonic leg 

strength program was given to tho subjects in Group I 

(Appendix A). A similar descriptive handout of the iso­

kinetic leg strength program was given to the members of 

Group II (Append.ix B). A progress report sheet was also 

given to each subject. They Were instructed to keep an 

accurate record of the progress of their programs. The 

report sheets were to be returned to the researcher upon 

completion of the program (Appendixes C and D). 
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At this time each subject was also given a demon­

stration of the proper use of the knee angle board (Appendix 

K). This device was used to determine the proper amount of 

knee bend to be used while performing the exercises. The 

subjects were instructed to use the knee angle board at the 

start of their fir8t lifting session. 

The demonstration of tbe use of the k!1ee angle board 

consisted of the following procedure. One of the subjects 

was placed in the proper exercising positio~. He/she was 

then told to move into a squat position while the researcher 

or the researcher's assistant held the ~~ee angle board in 

position at the subject's knee. Movement downward into the 

squat position was stopped when the angle created by the 

knee joint matched the 110 degree angle of the board. 

Following this demonstration subjects in Group I 

were told how to adjust the power rack in order to insure 

that they performed the exercises with the 110 degree knee 

angle. The subjects in Group II were told how to read the 

gauge that had been placed on the Jumper in order to insure 

that they also exercised at a 110 degree blee angle. 

Members of the isotonic group were told to get into 

position to exercise on the power rack as described in the 

handout. The olympic weight lifting bar without any weights 

on it was to be placed on their shoulders. The exerciser 

was then to move into the squat posi tion i~hile a partner 

used the knee angle board to determine when the knee was 

bent at a 110 degree angle (Appendix L). While the exerciser 
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held the proper position the partner placed the pins in the 

appropriate holes in the power rack so that the pins would 

support the bar. The pin placement that was identified in 

this manner was to be used by the exerciser for the entire 

progr&~. The holes in the power rack were labeled numeri­

cally to allow for easy identification. 

The procedure described above was given to the 

subjects in the isokinetic group with the following changes. 

The subjects were to assume the proper position to exercise 

on the Jumper (Appendix M). A gauge mounted o~ the Jumper 

(Appendix N) was used as the indicator for the proper squat 

position. The isokinetic group subjects were instructed to 

move to the proper squat position on each repetition as 

indicated by the mark on the gauge that corresponded with 

their 110 degree YJ,ee angle. 

Tne weight training programs began the day after the 

pretest was given. The isotonic program and the isokinetic 

program were as similar as possible except for the type of 

resist8.nce used. Both progr'ams ",ere six weeks long and 

involved three sets of partial squats with 20 repetitions 

per set. The subjects in both groups lifted three times per 

week for six weeks. Both programs also included a complete 

lower body flexibility program. The following exercises were 

done before the lifting session, after the lifting session, 

and between each set: 

1. hurdler's stretch leaning forward and lying back 

2. calf stretch on an incline board 
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3.	 standing quadriceps stretch 

4.	 standing groin stretc~ 

(for a more complete description see Appendixes 

A and B). 

The subjects carried out the programs on their own time as 

their schedules allowed. The two weight training programs 

are described in more detail below. 

Group I, the isotonic group, used a progressiv~ 

resistance weight training program. The first set was to be 

done with 60 percent of the exerciser's maximum weight, the 

second set wi.th 75 percent of the maximum, and the third set 

with 90 percent of the maximum. The subjects who had no 

idea of what their maximum weight was were given the follow­

ing program to use as a starting point. 

MEN Wo}'lEN 

Weight Repetitions vTeight Repeti tions 

First Set: 180 Ibs. '20 90 Ibs. 20 

Second Set: 225 Ibs. 20 115 Ibs. 20 

Third Set: 270 Ibs. 20 135 Ibs. 20 

If this suggested program was too difficult the 

subjects were instructed to reduce the weight in each set to 

a manageable level. Whenever the subject could accomplish 

the 20 repetitions in each set with the weights he/she was 

using, the men were to add ten pounds to the weight for each 

set and the women were to add five pounds to the weight for 

each set. The subjects were told to rest three to four 
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minutes between sets. The time between sets was to be used 

executing the flexibility exercises. 

The progress report sheet referred to earlier in­

cluded areas for the isotonic group to record the weight and 

repetitions for each of the three sets. This information 

was recorded for every workout. 

Group II, the isokinet~c group, performed partial 

squats on the Jumper. This program also used a type of 

increased prog~essive resistance. The rate of exercise 

adjustment on the Jumper was set at four on the first set, 

five on the second set, and six on the third set. The 

number one setting on the Jumper allows for the greatest 

speed of movement while exercising. The number six setting 

is the slowest rate of exercise setting. Therefore, the 

subjects executed the partial squats at the three most 

difficult (slowest) settings on the Jumper. Also, ihe 

exercises becaue more difficult from set one to set two and 

then from set two to set three because of the slower exer­

cise speed. 

~ne subjects in Group II were instructed to start 

the program with a relatively comfortable number of 

repetitions per set in order to avoid undue muscle soreness. 

The rest time between sets and the flexibility program used 

by Group II was identical to that used by Group I. 

The progress report sheet included areas for the 

isokinetic group to record the speed (on the speedometer) 

they were able to maintain throughout each set and the number 
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of repetitions performed on each set. This information was 

recorded for every workout. 

To provide motivation, notes were sent to the subjects 

three different times during the program. In the notes the sub­

jects were asked to visit with the researcher if any problems 

had developed and also encouraged the subjects to diligent.ly 

engage in the weight training program. The researcher also 

visited the weight room on m~~y occasions while the subjects 

were lifting to answer questions and provide encouragement. 

At the end of the six week training period the 

subjects discontinued their weiV1t training programs. The 

first post-test was given the day after the weight training 

programs were completed. 

Data Collection 

Four different types of jumps were evaluated in the 

pretest. The four jumps were: 1) standing jump off of two 

feet (no foot movement was allowed to develop momentum for 

the j~~p); 2) two foot jump with a running approach; 3) left 

foot jump with a running approach; 4) right foot jump with a 

rur~ing approach. The sUbjects were given three attempts on 

each type of jump. The best effort for each type of jump 

was used for statistical analyses. 

On the day of the pretest the researcher and his 

assistant were available in the gymnasi~~ to carry out the 

evaluation from 11:00 a.m. to 12:15 p.m. and from 2:30 p.m. 

to 5:30 p.m. The subjects had been notified of the times 
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for the testing. They came to the gymnasium whenever. their 

class and work schedules allowed. 

Upon entering the gymnasium the subject(s) was told 

to begin by running five laps around the gymnasium. Follow­

ing this warm-up the subject(s) was told to do the same four 

flexibility exercises that were to be used during the weight 

training programs. Requiring the same exercises that were 

to be used later gave the researcher the opportunity to 

demonstrate the flexibility exercises to every subject. 

With the warm-up completed the subject's reach was 

determined. Reach was checked witt: the subject standing 

flat-footed With his/her side against the wall board (Appen­

dix H). The dominant hand, wh~ch was turned to the wall, 

was extended as high as possible. The point touched was 

recorded as that subject's reach height. 

The next step in the testing procedure was the 

jumping itself. The subjects executed three of each of the 

four types of jumps with rest periods between jumps. All 

three j~~P5 of one type were executed before moving on to 

the next ty~e of jump. The researcher was positioned on a 

ladder a few feet from the basketball backboard where the 

jumping took place (Appendix 0). This position enabled the 

researcher to accurately assess the height touched by each 

subject. Although only the best effort on each type of jump 

was used for statistical analysis all jump heights were 

recorded on a permanent record sheet (Appendix E). 
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When the jumping tests were completed the subject was 

told which ,laS his/her group. The appropriate materials 

were handed out and the introduction to the weight training 

program described earlier was given. The sUbject was told 

that he/she should start the program the next day. 

The first post-test was administered the day after 

the weight training program was to be completed, or six 

weeks and one day after the weight training program began. 

The procedure used for this test was identical to the pro­

cedure used for the pretest. 

The second post-test was administered one week after 

the first post-test. The subjects had at this point a one 

week rest following the completion of the \~eight trainj.r:.g 

program. The p:::-ocedure used for this test was identical to 

the earlier procedures with one exception. The reach heights 

of the subjects were not checked and recorded in this test. 

Data Analys:ls 

In this study there were pre- and post-test measures 

found on the same i.ndividuals from two separate groups. For 

that reason it was determined that the analysis of covariance 

(ANOCOV) would be most appropriate to make specific compari­

sons. The ANOCOV is a blending of regression and the 

analysis of variance and permits statistical control of 

variables. ~benever two measures are correlated, e.g., pre­

and post-tests, one measure can then be used to predict 

scores on the other. In essence, a proportion of the 
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variance of the criterion (dependent) variable existed prior 

to the experiment and is subsequently eliminated in the 

final analysis. Error variance is substantially reduced. 

The obtained F-ratio is found as follows: 

MS' 
F = ~ , with df = (k-l), (N-k-l)
 

my
 

MSby = adjusted mean square between-groups from 

post-test 

MS~y = adjusted mean square Within-groups from 

post-test 

df = degrees of freedom 

k = number of groups 

N = samplE' size or totaJ number of subjects 



Chapter 4 

ANALYSIS OF DATA 

The area of concern in this study was to determine 

whether there would be a significant difference in jun~ing 

improvement produced by two differ8nt weight training pro­

grams. Group I participated in an isotonic program while 

Group II participated in an isokinetic program. 

There were 62 subjects that completed the ~rogram. 

They had been divided into th~ two groups with 30 subjects 

in Group I and 32 su~jects in Group II. Both groups were 

pre-tested once and post-tested twice. The first post-te~t 

was given the day after the six week program was completed. 

The second post-test was given one week after the first 

post-test. 

The comparative differences of jumping improvement 

between the pre-test and the post-tests for each of the four 

types of jumps were analyzed statistically. The statistical 

method used was the analysis of covariance. 

Treatment of Data 

The null hypothesis was used in this study. Thus it 

was hypothesized that no significant differences would exist 

between the two groups. In the case that statistically 

significant differences were found the null hypothesis would 
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be rejected. If no statistically significant differences 

were found the null hypothesis would be retained. 

Analysis of Covariance 

fu1 analysis of covariance was done for each of the 

four types of jumps. A separate analysis was done to compare 

the pretest to post-test 1 and then to compare the pretest 

to post-test 2. For this analysis of covariance it was 

necessary to have an equal number of subjects in each group. 

The scores of two randomly selected subjects in the iso­

kinetic group were withdrawn from the data to create equal 

group sizes. 

Each analysis of covariance is given a separate 

section. A table indicates the procedure for establishicg 

F-ratios which were computed at one and 57 degrees of 

freedom. There is also a comparison of the pretest,and 

post-test means, the mean differences, and the adjusted 

means for the two groups. A statement is then made regarding 

the presence or absence of a significant difference between 

the adjusted means at the .05 level of significanoe. 

Stand~Two Foot Jump. Pretest to Post-test 1. The 

mean of the pretest for Group I on the standing vertical 

jump was 22.933. The corresponding post-test mean for Group 

was 23.217. The mean difference was 0.284. Group II 

showed more improvement than Group I. The pretest mean for 

Group II was 21.917 and the post-test mean was 22.450, 

reSUlting in a mean difference of 0.533 (Table 1). 

I 



Table 1
 

Summary Table for Analysis of Covariance
 
Standing Two Foot Jump
 
Pretest to Post-test 1
 

Source df SSx SP SSy df' SS'y NS'y F 

Between 

Within 

Total 

1 

58 

59 

15.50 

769.41 

784.91 

11.69 

688.81 

700.50 

8.82 

673.52 

682.34 

1 

57 

58 

0.30 

56.87 

57.17 

0.30 

1.00 

0.303* 

... Not significant at the .05 level 

.(:­
VI 
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The adjusted mean for Group I on the standing vertical 

jump was 22.762. The corresponding mean for Group II was 

22.905 yielding an F-ratio of 0.303. An F-value greater 

than or equal to 4.08 (F ~ 4.08) was needed to reject the 

null hypothesis at the .05 level of significance (df = 1,57). 

Since this F-ratio was less than 4.08 the null hypothesis 

was retained. The difference between the adjusted means of 

these two groups on the standing ju~p was not significant. 

Standing Two Foot Jump Pretest to Post-test 2. TI~e 

pretest means were, of course, the same as those in the 

above analysis. The pretest mean of 22.933 for Group I was 

subtracted from the post-test mean of 23.583 to produce a 

mean difference of 0.65. The pretest mean of 21.917 for 

Group II was subtracted from the post-test mean of 22.767 

to produce a mean difference of 0.85 (Table 2). 

The adjusted mean for Group I on this measure was 

23.124 as compared to the adjusted mean for Group II of 

23.226. These means produced an F-ratio of 0.117. In order 

to reject the null hypothesis at the .05 level of signifi­

cance (df = 1,57) an F-value greater than or equal to 4.08 

(F ~ 4.08) was needed. The null hypothesis was retained 

since this F-ratio was less than 4.08. There was no 

significant difference between the adjusted means of these 

two groups. 

Running Two Foot Jump Pretest to Post-test 1. Group 

I developed a pretest mean of 26.45 and a post-test mean of 



Table 2 

Summary Table for Analysis of Cov~riance
 

Standing Two Foot Jump

Pretest to Post-test 2
 

Source df SSx SP SSy df' SS'Y MS'Y 
F 

Between 

Within 

Total 

1 

58 

59 

15.50 

769.41 

784.91 

12.45 

694.58 

707.03 

10.00 

700.41 

710.41 

1 

57 

58 

0.15 

73.37 

73.52 

0.15 

1.29 

0.117* 

* Not significant at the .05 level 

+­
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26.933 for a mean difference of 0.483 on this measure. 

Group II's corresponding means were 24.9 and 25.583 for a 

mean difference of 0.683 (Table 3). 

Group I had an adjusted mean of 26.192 on this 

measure. The adjusted mean for Group II was 26.325. The 

F-ratio obtained from these means of 0.137 caused the null 

hypothesis to be retained at ti,e .05 level of significance 

(df: 1,57). An F-value greater than or equal to 4.08 

(F ~ 4.08) was needed to reject the null hypothesis. There­

fore,the difference between the adjusted means of these two 

groups on this measure was not significant. 

Running Two Foot Jump Pretest to Post-test 2. The 

pretest mean of 26.45 and the post-test mean of 27.25 for 

Group I yielded a mean difference of 0.8. A pretest mean 

of 24.9 and a post-test mean of 25.867 for Group II. yielded 

a mean difference of 0.967 (Table 4). 

An adjusted mean of 26.541 was computed for Group I. 

Computations indicated an adjusted mean of 26.576 for Group 

II. The null hypothesis was retained since these means 

developed an F-ratio of 0.007. This F-value was less than 

the 4.08 which was required to reject the null hypothesis 

(F ~ 4.08) at the .05 level of significance (df : 1,57). 

This measure did not show a significant difference between 

the adjusted means of these two groups. 

Running Left Foot Jump Pretest to Post-test 1. A 

mean difference of 0.433 was produced by Group I from a 



Table 3 

5un~ary Table for ~~alysis of Covariance 
Running Two Foot Ju~p 

Pretest to Post-test 1 

Source df 55x SP SSy df' 55'
Y 

MS'
Y 

F 

Between 1 36.04 31.39 27.34 1 0.26 0.26 0.137* 

Within 

Total 

58 

59 

1,288.87 

1,324.91 

1,232.90 

1,264.29 

1 ,285.91 

1,313.25 

57 

58 

106.55 

106.81 

1.87 

* Not si~~ificant at the .05 level 

+:­
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Table 4 

Table for Analysis of Covariance 
Running Two Foot Jump
Pretest to Post-test 2 

Source df SSx SP SS 
Y 

df' SS'
Y 

MS'
Y 

F 

Between 

Within 

Total 

1 

58 

59 

36.04 

1,288.87 

1,324.91 

32.16 

1,179.73 

1,211.89 

28.70 

1 ,237.34 

1,266.04 

1 

57 

58 

0.02 

157.52 

157.54 

0.02 

2.76 

0.007* 

* Not significant at the .05 level 

5;
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pretest mean of 27.017 and a post-test mean of 27.45. The 

mean difference for Group II was 0.583 from corresponding 

means of 26.15 and 26.733 (Table 5). 

The adjusted mean for Group I on the running left 

foot vertical jump was 27.079. The corresponding mean for 

Group II was 27.104 yi.elding an F-ratio of 0.003. An F­

value greater tha~ or equal to 4.08 (F ~ 4.08) was needed to 

reject the null hypothesis at the .05 level of significance 

(df = 1,57). Since this F-ratio was less than 4.08 the null 

hypothesis was retained. The difference between the adjusted 

means of these two groups on ~he left foot jump was not 

significant. 

Running Left Foot Jump Pretest to Post-test 2. The 

pretest means were the same as those in the immediately 

preceeding analysis. The pretest mean of 27.017 an~ the 

post-test mean of 28."15 for Group I yielded a mean difference 

of 1.133. The pretest mean of 26.15 and the post-test mean 

of 27.233 gave a mean difference of "1.083 for Group II 

(Table 6). 

The adjusted mean for Group I on this measure was 

27.798 as compared to the adjusted mean for Group II of 

27.585. These means produced an F-ratio of 0.203. In order 

to reject the null hypothesis at the .05 level of signifi­

cance (df = 1,57) an F-value greater than or equal to 4.08 

(F ~ 4.08) was needed. The null hypothesis was retained 

since this F-ratio was less than 4.08. There was no 



Table 5 

S~~ary Table for ~~alysis of Covariance
 
Running Left Foot Jump

Pretest to Post-test 1
 

Source df SSx SP SSy df' ns, MS' F'" y y 

Between 

Within 

Total 

1 

58 

59 

11.27 

1,693.82 

1,705.09 

9.32 

1,450.47 

1,459.79 

7.70 

1,434.04 

1,441.74 

1 

57 

58 

0.01 

191.95 

191 .96 

0.01 

3.37 

0.003* 

* Not significant at the .05 level 
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Table 6
 

Summary Table for Analysis of Covariance
 
Running Left Foot Jump
 
Pretest to Post-test 2
 

Source df SSx SP SS 
Y 

df' SS' 
Y 

Ii'tS ' 
Y 

F 

Between 

Within 

Total 

1 

58 

59 

11.27 

1,693.82 

1 ,705.09 

11.92 

1,375.12 

1,387.04 

12.60 

1,305.94 

1,318.54 

1 

57 

58 

0.68 

189.55 

190.23 

0.68 

3.33 

0.203* 

* Not significant at the .05 level 

......
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significant difference between the adjusted means of these 

two groups. 

Running Right Foot Jump Pretest to Post-test 1. 

Group I developed a pretest mean of 24.55 and a post-test 

mean of 25.617 for a mean difference of 1.67 on this measure. 

The corresponding means for Group II were 23.617 and 24.65 

for a mean difference of 1.03 (Table 7). 

Coroup I had an adjusted mean of 25.23 on this 

measure. The adjusted mean for Group II was 25.036. The 

F-ratio of 0.248 which was obtained from these means caused 

the null hypothesis to be retained at the .05 level of sig­

nificance (df ~ 1,57). An F-value greater than or equal to 

4.08 (F ~ 4.08) was needed to reject the null hypothesis. 

Therefore, the difference between the adjusted means of 

these two groups on this measure was not significant. 

Running Right Foot Jump Pretest to Post-test 2. The 

pretest mean for Group I on the vertical jump off the right 

foot was 24.55. The post-test mean was 26.133 which produced 

a mean difference of 1.58. The mean difference for Group II 

on the vertical jump off the right foot was 1.63 which was 

produced by a pretest mean of 23.617 and a post-test mean of 

25.25 (Table 8). 

An adjusted mean of 25.755 was computed for Group I. 

Computations indicated an adjusted mean of 25.628 for Group 

II. The null hypothesis was retained since these means 

developed an F-ratio of 0.099. This F-value was less than 



Table 7 

Summary Table for Analysis of Covariance 
Running Right Foot Jump
Pretest to Post-test 1 

Source df SSx SP SSy df' S~' 
~y MS'

Y 
F 

Between 

Within 

Total 

1 

58 

59 

13.07 

1,643.02 

1,656.09 

13.53 

1,360.05 

1,373.58 

14.02 

1,254.42 

1,268.44 

1 

57 

58 

0.56 

128.60 

129.16 

0.56 

2.26 

0.248* 

* Not significant at the .05 level 

\J1 
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Table 8 

Summary Table for Analysis of Covariance 
Running Right Foot Jump 
Pretest to Post-test 2 

-
Source df SSx SP SSy df' SS'

Y 
MS'

Y 
F 

Between 1 13.07 12.37 '11.70 ~, 0.24 0.24 0.099* 

Within 

Total 

58 

59 

1,643.02 

1,656.09 

1,330.67 

1,343.04 

1,216.84 

1,228.54 

57 

58 

'139.13 

139.37 

2.44 

* Not significant at the .05 level 

\Jl 
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the 4.08 which was required to reject the null hypothesis 

(F ~ 4.08) at the .05 level of significance Cdf = 1,57). 

This measure did not show a significant difference between 

the adjusted means of these two groups. 

Discussion of Results 

The statistical analysis showed that Group II, the 

isokineti.c group, had a higher mean difference and adjusted 

mean than did Group I, the isotonic group, on the following 

types of vertical jumps: 1) standing jump pretest to post­

test 1, 2) standing jump pretest to post-test 2, 3) running 

two foot jump pretest to post~test 1, 4) running two foot 

jump pretest to post-test 2, 5) running left foot jump 

pretest to post-tast 1. The statistical analysis showed 

that Group I h3d a higher mean difference and adjusted mean 

on the following types of vertical jumps: 1) running left 

foot jump pretest to post-test 2, 2) running right foot jump 

pretest to post-.test 1, 3) running right foot jump pretest 

to post-test 2. 

To make a generalization, Group II developed greater 

mean differences and adjusted means than did Group I on the 

two-footed vertical jumps. Group I developed greater mean 

differences and adjusted means on the one footed jumps than 

did Group II. The differences between groups were, however, 

very small. There were no statistically significant dif­

ferences between groups at the .05 level of significance. 

Therefore, the null hypothesis was retaj.ned for every measure. 
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The second post-test was given to determine whether 

or not one of the groups would demonstrate more of a delayed 

response (jumping improvement) to the weight training pro­

gram than would the other group. The only measure where the 

adjusted mean was noticeably changed between post-tests was 

the running left foot jillOp. Group I had a lower mean dif­

ference and adjusted mean on the pretest to post-test 1 than 

did Group II. These two means were then higher for Group I 

than for Group II on the pretest to post-test 2. These 

differences were, however. very small. The results, therefore. 

indicated that the two groups .showed virtually the same 

reaction to the one week layoff between the two post-tests. 



Chapter 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter contains a summary of the study and 

conclusions drawn from the statistical data. It also 

contains ceconwendations for further research. 

Summary 

The purpose of this study was to compare the amount 

of improvement in vertical jumping ability gained from an 

isotonic weight training program to the iQprovement gained 

from an isokinetic weight training program. It was thought 

tllat this knowledge would be valuable to physical educators 

who were considering the purch2se of weight training 

equipment. It would also be helpful to coaches who were 

interested in developing weight training programs. 

The hypothesis was that there would be no significant 

difference in jumping improvement between the isotonic and 

isokinetic groups. In order to test this hypothesis 62 

college athletes from Tabor College were randomly assigned 

to either an isotonic group or an isokinetic group. All of 

the subjects were pretested and post-tested in four types of 

vertical jumps: 1) standing two foot jlmp, 2) running two 

foot jump, 3) running left foot jump, 4) running right foot 

jump. Each subject was given three attempts on each type of 

57
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jump. The subject's reach height was then subtracted from 

his/her best effort on each type of jump to generate a jump 

height for each type of jump. 

All of the subjects engaged in a six week weight 

training progrmn which consisted of three sets of partial 

squats. The programs were executed three times a week. The 

isotonic group (Grcup I) exercised with free weights on a 

power rack. The isokine~ic group (Group II used the Iso­

kinetic Jumper ~achine. 

An analysis of covariance was used to compare the 

improvement .in vertical jumpi~g ability achieved by the two 

groups. No significant difference was found between the 

adjusted meanG of the two groups at the .05 level of sig­

nificance. The null hypothesis was retained for every 

measure evaluated in this stud)'. 

The results of this study indicate that isotonic 

weight training and isokinetic weight training are equally 

effective in improving jumping ability. Neither group 

produced significantly greater improvement than the other. 

Conclusions 

Within the limitations of this study, the following 

conclusion appears to be justified: 

There is no significant difference in the amount of 

vertical jumping improvement achieved through the use of 

isotonic weight training program and the improvement achieved 

through the use of an isokinetic weight training program. 
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Recommendations 

This section offers suggestions for the direction of 

further research that relates to the area of interest in 

this study. Some factors that became items of concern 

duri.ng this study are also given. 

One of the areas of concern with thi.s study dealt 

with the analysis of covariance (ANOCOV) as the statistical 

tooL ANOCOV vias used because of its complete analysis of 

both between-groups and within-groups variance. Included in 

the process of calculating the adjusted means for a measure, 

however, is a factor that cOlilpensates for differences that 

exist between the over2ll nean for the measure and the group 

pretest means. In other words, if Group I has a higher 

pretest mean than does Gro~~ II, which was the case in this 

study, there is a .factor in ANOCOV that statistically lO"lers 

the adjusted Jlean of Group I and statistically raises the 

adjusted mean cf Group II. 

This compensating factor is necessary in most studies 

for an accu!"'ate analysis of data produced by groups that have 

different pretes's lileans. It is this researcher I s opinion 

that this factor is inap~rorriata for analyzing data from a 

study relating to jump5.ng improvement. Due to the natural 

law's of graVity the percentage of increase in force needed 

to improve a subject's jumping ability from 24 to 26 inches 

is greater than that needed to improve a subject's jumping 

ability from 12 to 14 inches. Therefore, any compensation 

. ------------~---------------
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of adjusted means should in fact favor the group with the 

higher pretest mean rather than vice versa. Improvement 

will be more difficult for the group with the higher pretest 

mean than it will be for the group with the lower pretest 

mean. 

Another area of concern related to the lack of 

control of the subjects' exercise programs, other than the 

weight training program, that existed in this study. This 

researcher suggests that future studies of this type in­

clude, if possible, control of the subject's entire exercise 

programs. 

While conducting this study this researcher saw a 

need for a more complete understanding of the jumping move­

ment itself. The relative importance of each joint and 

muscle involved in the jumping movement needs to be 

determined. This knowledge would hopefully lead to the 

ability to diagnose the mechanical deficiencies of an 

athlete's jumping form and prescribe alterations that would 

improve his/her jumping ability. This lcnowledge could then 

also enable a coach/physical educator to determine which 

muscle or muscles an athlete most needed to strengthen to 

improve his/her jumping. 

Future research should also be aimed at determining 

the training techniques, particularly strength and flexi­

bility training techniques, that will best increase the 

effectiveness of each specific muscle as it is involved in 

the jumping motion. The training technique that works best 
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for one muscle group wlll not necessarily be the best 

technique for a different muscle group. 

If all of the above knowledge was available athletes 

could first of all improve their mechanical efficiency. 

They could the~ strengthen the appropriate muscles by using 

the best equipment and training techniques for that particu­

lar muscle or muscle group. 
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ISOTONIC LEG STRENGTH PROGRAM HANDOUT
 

Objective of the Program 

It is the goal of this weight lifting program to improve 
your leg strength. The exercise you will do to accomplish 
this goal is squats on the power rack. 

We will be evaluating your improvement by testing your
jumping ability. However, incr&asing your leg strength will 
also increase your speed, qUickness, and power for any 
athletic event. 

General Guidelines 

1.	 Always warm up--jog 5 laps in the gym, jump rope, etc.- ­
before starting to lift. 

2.	 Use the foam pads provide~ to minimize the stress caused 
by the pressure on your shoulders. 

3.	 Your feet should be sli.ghtly less than shoulder width 
apart. Your toes should be pointed straight ahead. 

4.	 Always use a back support belt. 
It must be adjusted so that it 
is very snug. 

5.	 Keep your head and chest up
throughout the exercise. Avoid Keep your 
straining your lower back by shoulders 
keeping your hips in line with in line 
your shoulders. (Figure 1) with your 

hips.
6.	 You can move to stand up 

quickly in the exercise, but 
move slowly back down into the 
squat position until the bar 1100 

touches the pins. Control the 
weight as you descend. 

7.	 Do a fully extended toe raiser. Figure 1 
at the end of each repetition. 

8.	 When beginning the program (the first 2 or 3 lifting 
sessions) do not work your muscles to the point of 
extreme fatigue in order to avoid excessive soreness. 
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Flexibility 

It is essential that you work to improve your flexibility 
as well as your strength while you are on this program. Do 
the following stretching exercises after your warmup but 
before your first set, between each set, and after completing 
the program. 

Hurdlers Stretch 
Leaning forward and laying back 

Figure 2 

How to Begin the Leg-Weight 
Program 

You will execute the squats on the "Power Rack" in the 
Tabor Fitness Center. The first step for starting your 
program is to determine how deep you should squat when 
performing the exercise. Position yourself in the power 
rack using a bar with no weights on it. With a partner to 
help you, move down into the squat position until your knees 
are bent at a 1100 angle. (Figure 1) 

Use the boards indicating the correct knee angle that 
are in the fitness center to help you find the correct 
position. (Figure 2) When you are in the squat position 
with your knees bent at a 1100 angle, place the pins through 
the holeF in the power rack that will support the bar. 

Every squat you perform should be done from the position 
you just established. Always make sure the pins are 
properly placed. 
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Calf Stretch 

Stand on an
 
incline board
 
or L-sit and
 
pull back
 
on the
 
toes
 

Standing Quadriceps Stretch 

Pull the knee up and
 
attempt to arch your
 
back
 

Standing Groin Stretch 

Lower yourself to the 
side on one knee 
while putting pressure 
on your hip with your
hand. 

The	 Program 

1.	 The program involves doing 3 sets of squats. 

2.	 You will do the program 3 times a week, but never 2 days 
in a row. 

3.	 The program will last for 6 weeks, ending May 7. 

4.	 You will be retested after completion of the program on 
May 8 and again on May 15. 
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Weight	 Repetitions 

Set	 #1 60% of your maximum 20 

Set	 #2 75% of your maximum 20 

Set	 #3 90% of your maximum 20 

5.	 The period of rest between sets should be 3-4 minutes. 

6.	 When you can do 20 repetitions in all 3 sets with the 
weight you are using: 
Men - add 10 lbs. to the weight used for each set. 
Women - add 5 lbs. to the weight used for each set. 

7.	 Remember - start slow and work your way up (see guide­
lines 1Y. 
If you have no idea what the maximum weight you can squat 
is, use the following program as a starting point: 

Men: Wej.ght Repetitions Women: Weight Repetitions 

Set	 #1 180 lbs. 20 Set #1 90 lbs. 20 

Set	 #2 225 lbs. 20 Set #2 115 lbs. 20 

Set	 #3 270 lbs. 20 Set #3 135 lbs. 20 

8.	 If you can complete the above program increase the 
amount of weight used for each set. 

9.	 If the above program seems to strenuous decrease the 
~nount of weight used for each set. 
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ISOKINETIC LEG STRENGTH PROGRAN HANDOUT
 

Objective of the Program 

It is the goal of this weight lifting program to improve 
your leg strength. The exercise you will do to accomplish 
this goal is squats on the Jumper. 

We will be evaluating your improvement by testing your 
jumping ability. However, increasing your leg strength will 
also increase your speed, quickness, and power for any 
athletic event. 

General Guidelines 

A.	 Always warm up--jog 5 laps in the ~Jill, jump rope, etc.- ­
before starting to lift. 

B.	 Use the foam pads provided to minimize the stress caused 
by the bar resting on your shoulders. 

C.	 Your feet should be slightly less than shoulder width 
apart. Your toes should be pointed straight ahead. 

D.	 Place your feet toward 
the frOllt of the plat-~ 

form to help you keep 
your back straight. 
(Figure 1) Hips in 

~ line with 
E.	 Always use a back shoulders 

s'lpport belt. It must 
be adjusted so that it 
is very snug. 

Feet toward 
F.	 Keep your head and the front of 

chest up throughout Figure 1 the platform
the exercise. Avoid 
straining your lower 
back by keeping your hips in line with your shoulders. 
(Figure 1) 

G.	 You must give your maximum effort on every repetition. 
Keep~ speedometer registering as high a rate of speed 
as possible. 

H.	 Do a fully extended toe-raiser at the end of each 
repetition. 
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How to Begin the Leg-Weight 
Program 

5 

7 

1 

3 

9 

1 

Figure 3 

"x 

JUMPER 

Harker 

Knee 
Angle Board 

Figure 2 

It is essential that you work to improve your flexi­
bility as well as your strength while you are on this 
program. Do the following stretching exercises after your 
warmup but before your first set, between each set, and 
after completing the program. 

I. When beginning the program (the first 2 or 3 lifting 
sessions) do not work your muscles to the point of 
extreme faTIgue in order to avoid excessive soreness. 

Every squat you perform should 
be done from the position you just
established. Use the marker on 
the front of the Jumper as the 
guide to help you get into the 
correct position on each squat. 

Flexibility 

You will execute the squats on the "Jumper" in the Tabor 
Fitness Center. The first step for starting your program is 
to determine how deep you should squat when performi~g the 
exercise. With a partner to help you, position yourself on 
the Jumper and move down into the squat position until your
knees are bent at a 1100 angle. (Figure 1) Use the boards 
indicating the correct knee angle 
that are in the fitness center to 
help you find the correct 
position. (Figure 2) When you 
are in the squat position with 
your knees bent at a 1100 angle, 
note the mark indicated on the 
front of the Jumper. (Figure 3) 



74 

Hurdlers Stretch 
Leaning forward and laying back 

Calf Stretch Stand on an incline board or L-sit and 
pull back on the~oes (below) 

S~anding Quadriceps Stretch 

Pull the knee up and 
attempt to arch 
your back. 

3tanding Groin Stretch 

Lower yourself to the 
side on one knee 
while putting 
pressure on your 
hip with your
hand. 



75 

The	 Program 

1.	 The program involves doing 3 sets of squats. 

2.	 You will do the program 3 times a week, but never 2 days 
in a row. 

3.	 The program will last for 6 weeks, ending May 7. 

4.	 You will be retested after completion of the program on 
May 8 and again on May 15. 

Jumper Resistance Setting Repetitions 

Set	 #1 #4- 20 

Set	 #2 #5 20 

Set	 #3 #6 20 

5.	 The period of rest between sets should be 3-4 minutes. 

6.	 Do not attempt to do 20 repetitions per set during the 
first few lifting sessions. (See Guideline I) Start 
slow and work your way up. 

7.	 However, give your maximum effort on each repetition. 
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ISOTONIC WORKOUT REPORT SHEET
 

Isotonic Leg Strength 
Program . 

Ham. 

Session Number 1 

Set No. I 

Number 
Weight of reps. 

Set No. 2 

Number 
Weight of reps. 

Set 

Weight 

No. J 

Number 
of reps. 

Ses91~n Number 2 ., 

Session NtL"aber 3 

Session Number 4 

Session Numher 5 

-Session Number 6 

Session NUl:aber 7 I 

Se9s1on Number 8 

Session Number 9 

. 
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IsotonIc Leg Strength
 
Prograll
 

Name 

Session Number 10 

Set No. 1 

Number 
Weight of reps. 

Set No. 2 

Number 
Weight of reps. 

Set No. 3 

NUD::Iber 
Weight of reps'. 

. 

Session Number 11 . 

Session Number 12 

Session Number 

Session Number 

~3 

14 

. . 

Session Number 15 

. 
Session Number 16 

. 

S'ession Number 17 

Session Number 18 . 
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ISOKlNETIC WORKOUT REPORT SHEET
 

Isok1netic Leg Strength 
Program 

II,~~ 

Session Number 1 

Set No. 
mn=um 
Speed 
t-lainta1ned 

Session Number 2 

Session Number 3 

Session Number 4 

Session Number 5 

Session Number 6 

Session Number 7 

, 
Session Number 8 

Session Number 9 

! Set No.2 Set No. J 
Minimum Minimum 

Number 
of reps. 

Speed 
Maintained 

Numb~r 

of reps. 
Speed 
Maintained 

Number 
of reps. 

" 
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I.akinetic Leg Strength 
Program . 

9 .... 
Set No. r Set No. 2 Set No. 3 

MlninlUlD Minimum Minimum. 
S?eed Number Speed Number Speed Number 
Mainta.ined of t'ens. Haintained of t'eos. Haintafoed of r~"'s. 

Session Number 10 

Session Nurob~r' 11 • 

Session Number J2 

Session Number 13 

Session Numbe.r 14 

Session Number 15 

Session Number 16 

Session Number 17 

. 
Seeslon Number 18 
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PERMANENT RECORD SHEET FOR JUMPS
 

, 
leac.h 2 feet - Running Lelt faot - Running I 

RIght foot - Running.... Ilgt. 2 feet - Standing ApprOAch Appro.-c.h Approac.h 

I 

. 

I 

OJ 
I.>l 
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