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The purpose of this study was to determine the effects 

of an eight-week weight training program upon leg strength 

and running speed of middle-school-age boys. Forty-five of 

the original fifty subjects completed the training program 

and testing procedures. The subjects ranged in age from 

eleven to fifteen years and were divided into two groups in 

such a manner that each group had an equal number of subjects 

from each of the ages represented. The groups were then ran-

domly assigned as either Experimental or Control. 

At the beginning of the study each subject was tested 

for leg strength and running speed. The measuring instrument 

for leg strength was the leg and back dynamometer with the 

belt. Each subject had three trials with the mean of the 

three trials used as the criterion measure for leg strength. 

The fifty-yard dash was selected to measure running speed 

with each subject having two trials and the best time recorded 

as the score for running speed. 



After the initial testing, the Experimental group partici-

pated three days a week in a weight training program designed 

to increase leg strength. The Control group participated in 

the regular physical education classes during the course of 

the study. 

At the end of the eight-week period all subjects were 

again tested for leg strength and running speed in the same 

manner as the initial test. 

The scores were organized in such a manner that statis-

tical analyses could be made to determine the significance of 

differences between means for the groups. The analysis of 

covariance as described by Garrett was the statistical pro-

cedure selected for these analyses. For all analyses the 

.05 level was selected to determine significance. 

Comparisons between the means for the Experimental group 

and the Control group at the end of the eight-week period in-

dicate that the Experimental group was superior in leg strength. 

In running speed there was no difference between the means for 

each of the groups. 

The findings would seem to warrant the following conclu-

sions concerning the effects of an eight-week weight training 

program upon leg strength and running speed in middle-school-

age boys. 



1. Both leg strength and running speed improve consis-

tently from ages eleven to fifteen. 

2. An eight-week weight training program is effective 

for increasing leg strength. 

3. An eight-week weight training program is no more ef-

fective than the normal physical education class for improving 

speed. 

It is recommended that this type of study be repeated 

with subjects from the same age groups and extended over a 

longer period of time. It is also recommended that weight 

training be combined with a sprint running program to deter-

mine possible effects on running speed. 
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CHAPTER I 

INTRODUCTION 

To ancient man running was necessary for finding food 

and escaping from enemies. Being able to run fast often meant 

the difference between survival and extinction. Man has always 

had the basic skill of running, and today millions of people 

participate in activities which require running speed. 

In modern athletics optimum performance often depends upon 

factors such as flexibility, quickness, strength, and speed. 

One of the factors that is of importance to a football half-

back, a tennis player, a track sprinter, and many other athletes 

is running speed. Each athlete has his own rate of running 

speed and an increase in this speed is often desirable. In 

many activities improved performance may result from an in-

crease in running speed. 

In recent years man has added much to his knowledge of 

running speed. Concerning the relationship between speed and 

strength, Larson and Yocom state: "The muscular power com-

ponent and speed are highly related. Success in sprint 

running cannot be accomplished without the muscular strength 



necessary to move the legs with speed" (5). Studies by Chui 

(2), Capen (1), and Wilkin (7) indicate that weight training 

does not produce harmful effects commonly associated with 

muscle tightness as previously has been suspected. Henry 

stated that "there is a possibility that the speed of move-

ment can be increased by strengthening per se the muscles 

which cause that movement" (4, p. 447). 

Weight training, however, has been opposed by some coaches 

and physical educators. Their opposition to weight training 

for athletes centered on the fears that such training would 

make the athlete "muscle bound" and slower in action. 

In June of 1956, the first International Track and Field 

Coaches Clinic was held in Berkley, California. Several promi-

nent speakers advocated the use of weight training for athletes, 

Van Cleef stated that: 

There have been many athletes of outstanding 
ability in the past that were obliged to cope with 
the opposition to weights. The "muscle bound" 
bugaboo was almost a phobia when the subject of 
weights was even discussed. With a grim warning 
it would be pointed out that training with barbells 
and dumbbells would inevitably produce slowness. 
Comparing the ponderous truck horse with the speed 
of the lean race horse was a frequently cited par-
allel and on the surface seemed quite convincing. 
Propaganda of this sort, especially the emphatic 
censure of weight training by innumerable well-
meaning but mistaken athletic directors and coaches, 
unquestionably served to isolate countless thousands 



of athletes from this form of exercise. Because 
of this, a great many of our best athletes of past 
years could have improved upon their top performances 
had they had the advantage of the present-day pro-
per use of this result producing form of progressive 
training (7, p. 209). 

Doherty, at the same clinic, stated: 

. . . Only five years ago weight training was ta-
boo . . . . As a matter of record, Dr. C. H. McCloy 
told us repeatedly some twenty-five years ago that 
strength was the most important single element in 
most athletic performances but his statements were 
by-passed for two decades largely because we coaches 
assumed that physiology and physics have little to 
do with actual performance on the sports field. 
Now, within the short space of five years, weight 
training is accepted . . . (3, p. 15). 

Although the preceding opinions concerning effects of 

weight training on speed are gaining increasing support, more 

evidence is needed before final conclusions may be drawn. 

Statement of the Problem 

This study investigated the effects of a weight training 

program upon running speed of middle school age boys. 

Purpose of the Study 

The purpose of the study was to investigate the effect 

of a weight training program upon the following: 

1. Leg strength of middle school age boys as measured 

by a leg and back dynamometer with the belt. 



2. Running speed of middle school boys as measured by 

a fifty-yard dash. 

Definition of Terms 

The following definitions of terms were used in this study: 

Barbell.--A device made from a steel bar on which steel 

or iron plates of different weights may be placed. The com-

bination of these weights and the bar is called a barbell. 

Reps.--The number of times a specific procedure is re-

peated. 

Sets.--A designated procedure by which a person does 

specific exercises or lifts such as the leg press a certain 

number of times each. Once he has completed this procedure, 

he is said to have done one set. 

Weight training.--A systematic, well-planned program of 

exercises in which the subject uses weights, barbell, and 

other apparatus to increase the resistance to various bodily 

movements. 

Speed.--Change of position of a body per unit of time. 

For this study speed is the time required to run fifty yards. 



Strength.--The application of force. For this study-

strength is the ability to exert pressure on the leg and back 

dynamometer. 

Limitation of the Study 

The study was limited to volunteers from the physical 

education classes at a Fort Worth middle school. 
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CHAPTER II 

REVIEW OF LITERATURE 

A great deal has been written both for and against weight 

training as a means of conditioning athletes for improved 

physical performance. It would seem appropriate to examine 

studies that investigated the effects of weight training on 

strength and running speed. 

The Effect of Weight Training on Strength 

Berger used seventy-nine male college subjects in a study 

to determine which proportions of maximum leg strength used 

in training were effective for increasing leg strength with 

one maxim-um effort performed each week. Three groups trained 

twice weekly at sixty-six percent, eighty percent, and ninety 

percent maxim-um effort respectively plus one session per week 

at maximum effort. The results showed that training with two-

thirds maximum effort for one set, three times per week would 

not increase strength in a six-week period. However, a sig-

nificant increase in leg strength did occur after two weeks 

i 

of training twice weekly with two-thirds or more maximum 
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effort and at least one dynamic effort performed on the third 

weekly training session (1). 

Ness conducted a weight training program for four weeks 

to determine the effect of weight training on leg strength 

and the vertical jump. The weight training program consisted 

of deep knee bends and heel raises with heavy resistive weights 

The results showed that the weight training group increased 

significantly over the Control group in both vertical jumping 

ability and leg strength as measured by the back and leg 

dynamoter (11). 

College males were used by O'Shea to test leg strength 

after three different programs of knee bends of varying re-

petitions. The first group did three sets of nine to ten 

repetitions, the second group did three sets of five to six 

repetitions, and the third group did three sets of two to 

three repetitions. The results showed that there was no sig-

nificant difference between the three systems of training, 

with all three training procedures resulting in improvement 

of both static and dynamic strength (12). 

The results of the studies reported here seem to indicate 

that programs of dynamic weight training may be effective for 

increasing strength. 



The Effect of Weight Training Upon Speed of Movement 

Calvin found that muscular development associated with 

weight training over a four-month period of time had no 

deleterious effect in any way on the motor coordination of 

a group of high-school-age boys ranging in age from fourteen 

to eighteen years. The study revealed that the weight train-

ing program had a favorable effect on the motor coordination 

of his subjects (2). 

Sixty-nine male volunteers from the freshmen and soph-

omore physical education classes at Pennsylvania State College 

were used by Donaldson. The purpose of the study was to de-

termine if increased strength gained through weight training 

was accompanied by an increase in muscular coordination and 

speed of movement. The study ran for a period of eight weeks. 

The Experimental group participated in a weight training pro-

gram, and one Control group participated in a volleyball class 

and another attended lecture classes. The results showed 

that the weight training group improved more than both Control 

groups in coordination, strength, and in speed (8). 

Using seventy university sophomores and freshmen, meeting 

twice a week for twelve weeks, Capen compared the effects of 

weight training with those exercises used in conditioning 
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classes. The comparisons were made on power, strength, and 

endurance. It was found that the weight training group im-

proved significantly more in the "speed events" even though 

they had had no practice in these events, while the condi-

tioning group had practiced them. The weight training group 

also had a greater improvement in muscular strength. He 

concluded by saying that "weight training does not result in 

muscular tightness and in a decrease of speed of muscular 

contractions as is commonly assumed" (3). 

Chui used ninety-six subjects ranging in age from eighteen 

to twenty-four years. He measured the speed of the standing 

press, curl, supine press, trunk extension, squat, and sit-

up to determine the effects of an isometric and isotonic 

training program upon the speed of these movements. He found 

that gains in strength exerted in performing a movement are 

accompanied by gains in the speed of execution of the same 

movement measured against resistance and against no resistance. 

He found no difference in speed gain from the isotonic or 

isometric training programs (4). 

Wilkin's study using forty-six male university-age sub-

jects revealed that one semester of weight training has no 

slowing effect on the speed of arm movement; however, it was 
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also revealed that neither does it increase speed of movement 

more than a semester of swimming or golf. He also goes on to 

say that the chronic weight lifter is not muscle bound in the 

sense that his speed of movement is impaired (13). 

Clarke and Henry measured arm strength, effective arm 

mass and speed of a lateral adductive arm movement in sixty-

two college men before and after a ten-week program of weight 

training for one group and of no activity for a second group. 

They found that the weight training exercises apparently cause 

increased mean arm strength in the test position and increased 

mean speed of the test movement (6). 

The results of these studies that investigated the effect 

of weight training upon speed of movement do not support the 

theory that weight training causes muscles to become bulky 

and to lose the ability to contract quickly. In the studies 

reported here the groups using weight training showed a sig-

nificant increase in speed of movement. Weight training 

exercises did not produce "muscle boundness" and speed of 

movement was not impaired. 

Effect of Weight Training Upon Running Speed 

Chui tested twenty-two university students on the sixty-

yard dash before and after a three-month weight training 
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program. The purpose of the study was to ascertain some of 

the pertinent facts concerning the effect of systematic weight 

training on athletic power. Seventeen of the subjects showed 

improvement, four showed no difference, and one ran slower by 

one-tenth of a second as a result of the weight training pro-

gram. Of the seventeen who ran faster, the mean increase was 

0.33 seconds, with the individual increases ranging from one-

tenth to six-tenths of a second. These results seem to in-

dicate the probability of increasing running speed through 

training with systematic weight training exercises (5). 

The total population of one hundred fifty male freshmen 

and sophomore students of the University of Puerto Rico were 

used by Dintman to examine the effects of three training pro-

grams on running speed. In an eight-week training program 

he used a flexibility-weight training program, a weight 

training program, and a flexibility training program to de-

termine which would have the most significant effect on 

sprinting speed. He found that both the flexibility and the 

weight training when used as a supplement to sprint training 

did not improve running speed significantly more than the 

sprint training program alone. The combination of weight 

training and flexibility programs, used as a supplement to 
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sprint training improved running speed significantly more than 

the sprint training program alone (7). 

Meisel did a study to determine the effect of a weight 

training program on sprinting speed over a distance of ten 

yards. The weight training program consisting of arm curls, 

shoulder press, heel raises, squats, right and left leg flexion, 

and right and left gluteous pull significantly increased the 

strength of the legs as measured by a back and leg dynamometer. 

However, the program caused a loss of speed significant at 

the two percent level of confidence in running the distance 

of ten yards (10). 

Maxson used fifty-four male students at the University 

of Tennessee to examine the effects of a weight training 

program on running speed in the fifty- and one hundred-yard 

dashes. All subjects participated in a weight training pro-

gram with the Experimental group participating in a graduated 

program of squat jumps and knee bends. He concluded that 

weight training increased leg strength and was beneficial in 

maintaining but not increasing running speed (9). 

The studies reported here investigated the effects of 

weight training upon strength and running speed. The results 

of these studies seem to indicate no general agreement con-

cerning the effects of these variables on running speed. 
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An examination of the literature on weight training and 

its effect upon strength, speed of movement, and running speed 

indicate that weight training increases strength. Overall 

speed of movement may be increased by the use of weight train-

ing, but there are conflicting results concerning the effect 

of weight training upon running speed. 
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CHAPTER III 

PROCEDURES 

Subj ects 

The subjects were selected from the sixth, seventh, and 

eighth grade students of a middle school in the Fort Worth 

Public Schools. Approximately eighty volunteers from three 

boys physical education classes were the potential subjects 

for the study. From this group fifty boys were selected by 

random procedure to serve as subjects for the study. The 

subjects ranged in age from eleven to fifteen years. These 

subjects were then divided into two groups in such a manner 

that for each age group the subjects were evenly divided 

between the two groups. Each group consisted of two eleven 

year olds, six thirteen year olds, five fourteen year olds, 

and three fifteen year olds. In the twelve year old groups 

there were seven in the Experimental and six in the Control 

group. The groups were assigned by a random procedure as 

either the Experimental or Control group. 

17 
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Tests 

To measure speed a short dash has been used by Dintiman 

(2), Maxson (6), and others. For this study a fifty-yard 

dash was selected for the measurement of speed. The dash was 

run outside on the school track using a standing start and 

was timed to the nearest one-tenth of a second. Three times 

were recorded for each runner in each trial with the average 

of the three times used as the official time. Two trials 

were allowed with the better time used as the criterion measure 

of speed (7). 

The leg and back dynamometer with the belt was used to 

measure leg strength. Three strength measures were taken 

according to the procedures outlined by Clarke (1). (Pro-

cedures are explained in Appendix A.) All measures were re-

corded to the nearest pound and the mean of the three strength 

measures was used as the criterion for leg strength. 

Test Administration 

All subjects were tested for running speed on the first 

day and for leg strength on the second day of the eight-week 

study. Prior to testing all subjects in each class were as-

sembled and the testing program explained. After this ex-

planation of the testing procedure, the test for running speed 
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was administered. The subjects were dressed in shorts, t-

shirt, and tennis shoes and ran on a cinder track. The 

subjects ran one at a time from a standing start on the com-

mand of "set" and "go." Experienced timers started the watches 

on the first movement of the runner and stopped the watches 

when the chest of the runner passed the finish line. The 

three times were recorded to the nearest one-tenth of a second. 

The runners had a minimum rest period of fifteen minutes be-

tween trials. 

Leg strength, as measured by a leg and back dynamometer, 

was recorded on the second day of the study. All subjects in 

each class were assembled and the procedures explained and 

demonstrated. The groups were then divided into smaller groups 

of eight to ten and after another demonstration the testing was 

completed. There was a minimum of ten minutes between each of 

the three measures. The mean of these measures constituted 

the subjects' leg strength. 

Experimental Program 

During the period between initial and final testing the 

Experimental group (Group A) engaged in a weight training pro-

gram three days a week for thirty minutes each period. This 

program took the place of a part of regular physical education 
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class on the days designated. The weight training exercises 

were performed in the following manner: 

1. Rise-on-toes.--This exercise was used to develop 

the muscles of the calves of the legs. A barbell was placed 

across the shoulders at the back of the neck, and the subject 

stood with the toes and balls of the feet elevated on a two-

inch board to allow the heels to extend below the level of 

support and stretch the muscles. The subject rose fully on 

the toes, lowered the heels, and repeated for the desired 

number of counts (5). 

2* Leg extension-prone.--The Universal Gym was used for 

this exercise. The subject reclined on his back with his 

knees over the edge of a bench and feet behind the bar. The 

legs were extended to a straight position and returned to the 

lower position. This exercise was used to develop the muscles 

of the thighs and expecially the muscles around the knees (4). 

3. Prone leg curl.--The flexing muscles at the rear of 

the thighs were developed by this exercise. The subject re-

clined face down on the bench of the Universal Gym and put 

both heels under the bar. The bar was raised by pulling the 

heels up into a curl position toward his back (4). 

4. Leg press.--The subject sat on the leg press chair 

with the balls of the feet placed upon the foot pads with 
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the legs bent at an angle of approximately sixty degrees. 

The legs were straightened and bent again with a slow move-

ment. The muscles of the front upper thigh were developed 

by this exercise (5). 

5. Half squat.--Using a barbell the subject stood erect 

with feet comfortably apart, with the bar placed behind the 

neck and resting on the shoulders. The hands grasped the bar 

near the inside collars with the over-grip. The subject per-

formed the exercise by executing a half squat or knee bend so 

that the angle of the knees neared a right angle. He then 

returned to the erect position. The muscles of the thighs 

and the claves were developed with this exercise (5). 

By trial procedures the subject determined a maximum 

weight, which was the weight he could lift ten times and no 

more. This weight was the amount he used on each exercise and 

he performed three sets of eight reps (5). After determina-

tion of a weight to use on each exercise, the progressive 

resistance method of weight training was used. When the sub-

ject could perform three sets of twelve reps, an additional 

ten to twenty pounds were addjed with the subject returning 

to three sets of eight reps. At the end of each week a sub-

jective evaluation was made ^ith each subject attempting to 

add extra weight. If the subject could perform three sets of 
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twelve reps, additional weight was added. If he could not 

perform the three sets of twelve, he remained on the same 

weight level. In performing the exercises the subjects did 

one set of all exercises, then did the second set, and then 

the third set. 

The Control group (Group B) consisted of twenty-five 

subjects and performed no weight training and participated 

in the regular physical education class activities. The 

schedule of activities for the regular physical education 

class may be found in the appendix. Three subjects were drop-

ped from the study due to absence on final test day. 

Design of Study 

All subjects were tested for both leg strength and running 

speed at the beginning and again at the end of the eight-week 

study. After initial testing the Experimental group performed 

the weight training for thirty minutes of the sixty-five minute 

class period three times a week. The days of weight training 

were Monday, Wednesday, and Friday when possible. If one of 

these three days was lost due to school activities or absence, 

Tuesday or Thursday was used as a substitute. After finishing 

the weight training program on the days designated the Experi-

mental group returned to the regular physical education class. 
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This program was started on Wednesday of the first week and 

continued through Wednesday of the eighth week. 

After the initial testing the Control group was released 

to the regular physical education class and did no weight 

training. Activities of the regular physical education class 

may be found in the appendix. 

At the end of the eight-week period all subjects were 

tested for running speed and leg strength in the same manner 

and by the same personnel as the first test. A total of 

twenty-two weight training sessions were used in the study. 

If a subject in the Experimental group missed a total of five 

weight training periods which could not be made up, he was 

dropped from the study. Two were dropped due to this regula-

tion leaving twenty-three subjects in the Experimental group 

at the conclusion of the study. 

Analysis of Data 

A comparison was made of the means of the scores on the 

pre-test and post-test. The analysis of covariance as pre-

sented by Garrett (3) was utilized for this statistical 

analysis. 
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CHAPTER IV 

ANALYSIS OF DATA 

Forty-five middle-school-age boys were tested for leg 

strength and running speed at the beginning and again at the 

end of an eight-week training program. Leg strength was re-

corded in pounds with the higher score, the better score. 

Since the variable for running speed was measured in elapsed 

time, the lower score indicates the better time. The scores 

on the tests were organized in such a manner that they could 

be treated statistically. Individual scores on the pre- and 

post-tests of leg strength and running speed are reported in 

the appendix. 

To determine whether or not the differences between the 

means of the two groups were significant, the analysis of 

covariance as described by Garrett (1, pp. 295-305) was se-

lected. The level of significance was set at the .05 level. 

The means and standard deviations of leg strength measures 

for middle-school-age boys are reported in Table I. 

Examination of the data reported in Table I reveals that 

for both groups the post-mean is greater than the pre-test 

25 



26 

TABLE I 

MEANS AND STANDARD DEVIATIONS OF LEG STRENGTH 
MEASURES FOR MIDDLE-SCHOOL-AGE BOYS 

Groups Pre-Test Post-Test Groups 

Mean S.D. Mean S.D. 

Experimental 306.19 106.55 333.81 101.39 
(N=23) 

Control 268.00 122.58 271.86 106.98 
(N=22) 

Total 287.52 114.98 303.52 107.63 
(N=45) 

mean. Further examination of the criterion measures reveals 

that for the Experimental group the scores ranged from 150.0 

to 526.6 and for the Control group the range was from 130.0 

to 636.6. Scores are recorded in pounds. 

The analysis of covariance was utilized to determine 

whether the difference between means on the post-test was 

great enough to be statistically significant. The summary 

table for the analysis of covariance for leg strength is 

found in Table II. 

The results reported in Table II indicate that the dif-

ference between the means is statistically significant at 



TABLE II 

SUMMARY TABLE FOR ANALYSIS OF COVARIANCE FOR 
LEG STRENGTH OF MIDDLE-SCHOOL-AGE BOYS 
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Source DF 
Sum of 
Squares 

Mean 
Square F* P 

Between 1 10996.69 10996.69 4.10 .05 

Within 42 112523.25 2679.13 • • • • 

Total 43 123519.96 • • • • • • • • 

level. 
*An F of 4.08 is required for significance at the .05 

the .05 level. This difference is in favor of the Experimental 

group. 

The means and standard deviations for times of middle-

school-age boys on the fifty-yard dash are reported in Table 

III. 

For the Experimental group the times for the fifty-yard 

dash ranged from 5.2 seconds to 8.2 seconds and for the Con-

trol group the range was from 6.5 seconds to 8.3 seconds. 

Examination of the means reported in Table III shows 

that the Experimental group improved slightly in speed between 

the pre-test and the post-test. For the Control group the pre-

test mean is better than the mean of the post-test scores. 



28 

TABLE III 

MEANS AND STANDARD DEVIATIONS FOR TIMES OF 
MIDDLE-SCHOOL-AGE BOYS IN THE 

FIFTY-YARD DASH 

Groups Pre-Test Post-Test Groups 

Mean S.D. Mean S.D. 

Experimental 
(N=23) 

7.07 . 66 6.98 .69 

Control 
(N=22) 

7.18 .49 7.21 .56 

Total 
(N=45) 

7.12 .58 7.10 .64 

The analysis of covariance was utilized to determine whether the 

difference between means was great enough to be statistically 

significant. 

The summary table for the analysis of covariance on run-

ning speed is reported in Table IV. 

The results reported in Table IV indicate that the dif-

ference is not great enough to be statistically significant 

at the .05 level. 

The subjects ranged in age from eleven through fifteen 

years and each group contained the same number of subjects 

from each age. For this reason it would be possible to look 
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TABLE IV 

SUMMARY TABLE FOR ANALYSIS OF COVARIANCE FOR 
TIMES OF MIDDLE-SCHOOL-AGE BOYS IN THE 

FIFTY-YARD DASH 

Source DF 
Sum of 
Squares 

Mean 
Square F* P 

Between 1 .19 .19 1.81 .19 

Within 42 4.36 .10 • • • • 

Total 43 4.55 • • • • • • 

*An I? of 4.08 is required for significance at the .05 
level. 

at the means reported according to age. The means for leg 

strength measures for each of the groups is presented in 

Table V. 

Inspection of the data reported in Table V indicates 

a trend in which the older the subject the greater his leg 

strength. The exceptions to this trend are the twelve and 

thirteen year olds of the Control group. Of the five age 

groups in the Experimental group, four have better means on 

the post-test. For the Control group three of the five groups 

have better means on the post-test. 

The means of the pre- and post-test times for running 

speed are reported in Table VI. 
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TABLE V 

MEANS OF PRE-TEST AND POST-TEST SCORES OF LEG 
STRENGTH ACCORDING TO AGE 

Experimental Group Control Group 
Age (N=23) (N=22) 

Pre-Test Post-Test Pre-Test Post-Test 

11 255.00 264.10 141.65 255.00 

12 272.34 316.64 279.42 254.42 

13 287.20 321.63 212.47 218.58 

14 345.92 373.30 301.94 325.28 

15 391.07 378.87 383.87 335.50 

An examination of Table VI shows a trend which indicates 

that running speed increases as age increases. The means in-

dicate improved times between each of the age groups except 

between ages twelve and thirteen for the Control group. An 

examination of the means in the pre-test compared to those 

of the post-test indicate that for the Experimental group 

four of the five ages improved while for the Control group 

only one age had a better mean on the post-test than on the 

pre-test. 
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TABLE VI 

MEANS OF PRE-TEST AND POST-TEST SCORES OF 
RUNNING SPEED ACCORDING TO AGE 

Age 

Experimental Group 
(N=23) 

Control Group 
(N=22) 

Age 
Pre-Test Post-Test Pre-Test Post-Test 

11 7.95 7.90 7.90 7.90 

12 7.39 7.26 7.20 7.20 

13 7.03 6.93 7.27 7.55 

14 6.66 6.78 7.00 6.74 

15 6.50 6.17 6.77 6.90 

Findings 

The results of the analyses indicate the following find-

ings relative to the data. 

1. The post-test mean for the Experimental group on leg 

strength was significantly better (P=.05) than was the mean 

for the Control group. 

2. For running speed the difference between the means 

was not statistically significant (P=.05). 

Discussion of the Findings 

Observation of the raw scores shows some individuals had 

large gains in running speed. The small size of the groups 
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might have resulted in these gains not being significant. Two 

or three scores could have changed the final statistical re-

sults . 

If the study had been continued for additional time the 

increase in speed might well have been greater. This might 

have produced findings favoring weight training programs. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The purpose of this study was to determine the effects 

of an eight-week weight training program upon leg strength 

and running speed of middle-school-age boys. Forty-five of 

the original fifty subjects completed the training program 

and testing procedures. The subjects ranged in age from 

eleven to fifteen years and were divided into two groups in 

such a manner that each group had an equal number of subjects 

from each of the ages represented. The groups were then ran-

domly assigned as either Experimental or Control. 

At the beginning of the study each subject was tested 

for leg strength and running speed. The measuring instrument 

for leg strength was the leg and back dynamometer with the 

belt. Each subject had three trials with the mean of the 

three trials used as the criterion measure for leg strength. 

The fifty-yard dash was selected to measure running speed 

with each subject having two trials and the best time recorded 

as the score for running speed. 
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After the initial testing, the Experimental group partici-

pated three days a week in a weight training program designed 

to increase leg strength. The Control group participated in 

the regular physical education classes during the course of 

the study. 

At the end of the eight-week period all subjects were 

again tested for leg strength and running speed in the same 

manner as the initial test. 

The scores were organized in such a manner that statis-

tical analyses could be made to determine the significance of 

differences between means for the groups. The analysis of 

covariance as described by Garrett (1, p. 295) was the statis-

tical procedure selected for these analyses. For all analyses 

the .05 level was selected to determine significance. 

Comparisons between the means for the Experimental group 

and the Control group at the end of the eight-week period in-

dicate that the Experimental group was superior in leg strength. 

In running speed there was no difference between the means for 

each of the groups. 

Conclusions 

The findings would seem to warrant the following conclu-

sions concerning the effects of an eight-week weight training 
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program upon leg strength and running speed in middle-school-

age boys. 

1. Both leg strength and running speed improve consis-

tently from ages eleven to fifteen. 

2. An eight-week weight training program is effective 

for increasing leg strength. 

3. An eight-week weight training program is no more ef-

fective than the normal physical education class for improving 

speed. 

Recommendations for Further Study 

It is recommended that this type of study be repeated 

with subjects from the same age groups and extended over a 

longer period of time. 

It is also recommended that weight training be combined 

with a sprint running program to determine possible effects 

on running speed. 
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APPENDIX A 

TESTING WITH THE LEG AND BACK DYNAMOMETER 

The use of the leg and back dynamometer with the belt 

as described by Clarke is listed below. 

1. The subject should hold the bar with both hands to-

gether in the center, both palms down, so that it rests at 

the junction of thighs and trunk. Care should be taken to 

maintain this position after the belt has been put in place 

and during the lift. 

2. The loopend of the belt is slipped over one end of 

the handle or crossbar; the free end of the belt should be 

looped around the other end of the bar, tucking it under 

so that it rests next to the body. The belt should be placed 

as low as possible over the hips and gluteal muscles. 

3. The subject should stand with his feet in the same 

position as for the back lift. The knees should be slightly 

bent. Maximum lift occurs when the subject's legs are nearly 

straight at the end of the lifting effort. 
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4. Before the subject is instructed to lift, the tester 

should be sure that the arms and back are straight, the head 

erect, and the chest up. 

5. On the command of the tester the subject will lift 

only with the legs and keep the arms and body straight. 



APPENDIX B 

ACTIVITIES OF THE REGULAR PHYSICAL EDUCATION CLASS 

Time Activity Explanation 

7 Minutes 

8 Minutes 

10-13 Minutes 

35-37 Minutes 

Suit Up 
Roll Check 

Conditioning 
Exercises 

Side Straddle Hops 
Push Ups 
Sit Ups 
Squat Thrusts 

Cross Country Run Distances Vary From 
\ to 1% Miles 

Instruction and 
Activity Time 

Ping-Pong One Week 
Softball Three Weeks 
Soccer Two Weeks 
Golf One Week 
Casting One Week 

7 Minutes Dress and Shower 
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APPENDIX C 

INDIVIDUAL SCORES FOR THE EXPERIMENTAL GROUP 
(N=23) 

Leg Strength Running Speed 
Age Age 

Pre-Test Post-Test Pre-Test Post-Test 

11 270.0 296.6 8.0 8.0 
11 240.0 231.6 7.9 7.8 
12 446.6 560.0 7.3 7.0 
12 286.6 330.0 6.9 7.1 
12 233.3 196.6 7.5 7.2 
12 296.6 356.6 8.2 8.1 
12 198.3 230.0 7.5 7.4 
12 185.0 263.3 6.7 6.8 
12 260.0 280.0 7.2 7.2 
13 280.0 346.6 7.0 7.1 
13 233.3 270.0 6.5 7.0 
13 180.0 193.3 7.3 7.0 
13 276.6 286.6 8.3 8.1 
13 290.0 350.0 6.3 5.9 
13 463.3 483.3 6.8 6.5 
14 420.0 423.3 6.3 6.4 
14 150.0 206.6 7.0 6.9 
14 233.0 296.6 7.2 7.1 
14 440.0 500.0 6.3 6.3 
14 486.6 440.0 6.5 7.2 
15 326.6 436.6 6.0 5.2 
15 526.6 370.0 7.1 7.1 
15 320.0 330.0 6.4 6.2 
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APPENDIX D 

INDIVIDUAL SCORES FOR THE CONTROL GROUP 
(N=22) 

Leg Strength Running Speed 
Age Age 

Pre-Test Post-Test Pre-Test Post-Test 

11 153.3 230.0 7.8 7.8 
11 130.0 280.0 8.0 8.0 
12 376.6 270.0 7.5 7.2 
12 180.0 203.3 7.5 8.1 
12 310.0 343.3 7.6 7.3 
12 230.0 173.3 7.4 7.0 
12 316.6 280.0 6.8 7.1 
12 263.3 256.6 6.4 6.5 
13 165.0 205.0 7.1 7.2 
13 240.0 200.0 7.4 7.9 
13 193.3 183.3 7.6 8.0 
13 206.6 186.3 8.0 8.3 
13 206.6 273.3 6.4 6.8 
13 263.3 ' 263.6 7.1 7.1 
14 636.6 646.6 6.8 6.6 
14 193.3 206.6 7.0 6.5 
14 256.6 313.3 7.5 7.1 
14 216.6 223.3 6.7 6.7 
14 206.6 236.6 7.0 6.8 
15 553.3 473.3 6.5 6.5 
15 265.0 226.6 6.7 7.1 
15 333.3 306.6 7.1 7.1 
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