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CHAPTER I 

lOTRODUCTION 

It has long been agreed upon by coaches of athletic teams that 

proper phvsical conditioning for a specific sport is of paramount im

portance. The methods of conditioning the athlete have been basically 

traditional through the years. The traditional program has usually em

ployed heavy resistive exercises combined vrith specific drills for 

developing strength and endurance. Such programs are usually conducted 

during the months or weeks just prior to the season of sports pairtici-

pation. This practice is based on the concept that successful partici

pation in models dav co-̂ -netitivo sports is affected by the levels of 

strength and endurance possessed b̂ / the participant. It has been said 

that the strongest athlete may not be the best athlete, but the best 

athlete will be strong {5^)• 

Research conducted during the recent decades has made tremendous 

progress in knoi-rledge and understanding of resistive exercise methods 

and techniques for training the athlete. It is unusual to note, however, 

that nearly all of the research that has been done has dealt with the 

off-season programs ar̂il almost none of the techniques developed have 

been employed in the in-season programs. 

Many studies (27) (28) (36) have indicated that increased strength 

decreases rapidly when overload ti^ining stops. Several coaches (32) 

(52) (5^) of interschool athletics, however, contend that heavj'- resistive 

training is not necessary during the season of competition and that the 



practice of sports skills and game competition are effective for 

maintaining muscular strength and endurance. On the basis of what has 

been learned, it appears that overload training for the maintenance of 

high levels of athletic fitness should become a part of the in-season 

sports program. 

Certain questions still remain as to the tjrpe of program to use, 

the frequency of administration, and what is the degree of strength 

maintenance that occurs due to participation in practices and games of 

that specific sport. 

Justification for the Study 
- - I • • - - III • I • III • i « i ^ I > i i • • ! < 

Although there have been numerous studies done in the areas of 

acquisition of strength and muscular endurance, this investigator has 

found only one study that had been done in the area of strength main

tenance of football players during the in-season program (22). Another 

study (21) was conducted in similar conditions except it was done during 

the spring training period of a AAAA high school football team in Lubbock, 

Texas. 

Purpose of the Study 

The purpose of this study was to detemiine which one of four 

programs was most effective in the maintenance of strength during the 

in-season football program. The four programs consisted of (1) a 

weight training program, in addition to football activity, performed 

twice weekly on Monday and Wednesday consisting of two sets, three 

repetitions maximum for each set, with a thirty second rest between 

sets, (2) a weight training program, in addition to football activity. 



perfoimed twice weekly on Monday and Wednesday consisting of one set, 

one repetition maximum per set, (3) an Exer-Genie program, in addition 

to football activity, performed twice weekly on Monday and Wednesday, 

consisting of one set of the Big Four exercise, and (4) a control group 

consisting of participants in football activity only. 

Definition of Terms 

Muscle Strength. The pulling force or tension that a muscle 

exerts during a contraction (48). 

Muscle Endurance. The ability of the muscle to contract 

repeatedly or to continue a sustained contraction (39). 

Off-Season Training. The conditioning exercises perfonned by an 

individual during the months or vreeks prior to the season of sports 

participation (22). 

In-Season Training. The conditioning exercises perfonned by the 

individual during the season of practice and competition of a particular 

sport (22). 

Strength. The maximum applied tension that can be developed, 

instantaneously on a single occasion, to overcome or attempt to overcome 

an imposed load or resistance (10). 

Repetition. One complete cycle of the exercise, or moving the 

load through the available range of motion and returning it to the 

original position (3)• 

Set. The pre-determined nmnber of successive rĥ Hihmic repetitions 

of an exercise (3). 

One Repetition Maximum. The maximum load that can be raised 

rhjrthmically through the available range of motion one t:kie but no 

more (3). 



Three Repetitions Maximum. The maximum load that can be raised 

rhythmically through the available range of motion three times but no 

more (3). 

Load. The weight or resistance met during exercise (37)• 

Supine or Bench Press. A lift porfonned t-rith the subject lying 

on his back on a bench with the knees bent and feet flat on the floor. 

The bar is grasped in the chest-rest position with the hands in a pro-

nated grip, shoulder "id-dth apart. The bar is then raised vertically 

until the anns are fully extended, then lowered to the chest-rest 

position (5). 

Universal Gym. A weight lifting apparatus consisting of metal 

tubing, metal weights, a variety of handles, cables, and pedals. This 

apparatus is designed to enable nine men to work out at the same time 

using various weight training exercises (18)i 

Sxer-Genie. A weight training apparatus consisting of a chrome-

plated shaft with a metal loop at the top. One end of a braided nylon 

rope is inserted in a hole at the bottom of the metal casing surrounding 

the shaft. The end of the rope is then looped over the top of the shaft, 

then brought out the second hole on the bottom of the casing. By re

volving the casing around the shaft the rope is wound around the shaft, 

thus increasing the resistance needed to pull the rope through the 

casing (19). 

Leg Press* A lift perfonned with the subject in a sitting 

position with his back placed firmly against the back of the chair-seat 

of the Universal Gym. Both hands are grasping the handles attached to 

the chair-seat. The feet are placed on the pedals of the leg press 



apparatus with the Imees bent at a seventy degree angle. Pressure is 

then applied to the pedals, raising the desired weight until the legs 

are fully extended, then returned to the normal starting position (51). 

Assumptions 

It was assumed that the motivation factor was the same in all 

groups as the testing results did not affect in any way their team 

standing. It v:as further assumed that all four program groups did not 

participate in any supplementary activity that could in any way influence 

the findings of the researcher. 

Delimitations of Study 

The study conducted was restricted to forty-six varsity and 

junior varsity football players at Snyder High School, Snyder, Texas. 

The ago range of the subjects was frc.n fiftsen to rAnsteen years of 

age. 



CHAPTER II 

Y(E^im OF REUTED LITERATURE 

Muscle training for athletes has become a popular and complicated 

science. Athletes no longer depend entirely upon sports training in 

cultivating strength, skill, and endurance. With new developments in 

the use of progressive resistance exercise, isometrics, circuit training, 

and other forms of overload training that calls for maximum muscular 

effort, the athlete*s strength has been doubled and even tripled. With 

this new-found strength, skill and endurance are enhanced by the ability 

to handle the bodjn-reight with greater ease in all fonns of athletic 

X J :t x__ 

at; uxvxL/y . 

Research conducted during the past two decades has indicated 

that there is a positive relationship between muscular strength and 

successful perfonnance of sports skills. Modern day coaches of com

petitive sports almost universally stress the use of progressive resis

tive exercise training of some type for the development of strength in 

individuals preparing for participation in a particular sport. Most 

coaches stress acquisition of strength in a period just prior to the 

season of spoils competition; however, little or no attention is given 

to the application of similar training methods for the purpose of 

maintaining this level of increased strength throughout the season of 

competition for a particular sport (22). 



Recent studies (36) (22) have shown that strength acquired during 

an off-season program is not maintained by nonnal activity of partici

pation in a specific sport. It has been found that athletes who partici

pate in a weight training program, in addition to a specific sports 

activity, exhibit a higher degree of physical fitness (9), while at the 

same time maintaining their acquired strength. 

A review of the literature related to this study of muscle 

training was organised in the following manner: (l) methods for acquiring 

muscular strength and (2) strength maintenance. 

Methods for Acquiring Muscular Strength 

Although it is well established that muscular strength can be 

increased through scientifically applied training programs which employ 

the overload principle (14) of exercise, there is little agreement among 

coaches and trainers as to the most effective method for providing the 

exact type of resistance necessary to produce these changes in muscle 

strength. 

Morehouse and Miller (42) defined overload, "as a heavy work 

load in which the oxygen intake is inadequate to meet the requirements." 

Logan (35) stated, "the overload principle is the application of increasing 

demands or overload beyond those levels of activity previously attained." 

In order to overload the muscle for the acquisition of increased 

muscular strength, certain training programs must be used. Lockhart (34) 

has identified four ways in which overload can be accomplished: "(l) 

gradually increase the speed of perfonnance in a progressive manner; 

(2) gradually increase the total load; (3) progressively increase the 

total time that a given position can be held; and (4) with a constant resist

ance, progressively increase the total number of perfonnances." 
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Two types of training programs for producing overload have been 

used for many years. They are the isotonic and isometric methods of 

weight training. 

Isotonic Method 

Most of the early study in weight training dealt with the isotonic 

method in which the training load was moved through a desired distance. 

An isotonic contraction is the response of a muscle to a stimulus during 

which time the muscle changes in length (42). 

DeLonne (l6) was one of the first investigators to employ 

isotonic contractions in a program of heavy resistive exercises. 

DeLonne*s system consists of detennining the 
maximum resistance which can be overcome for 
ten repetitions. Usually, three sets of exer
cises of ten repetitions are perfonned when 
exercising. The first set consists of one-

fourths maximutfi resistance, and the third set 

the maximum resistance which can be perfonned (15). 

A later study conducted by DeLorme and Watkins (15) strengthened 

DeLonne's original theory when it was concluded that only two or three 

heavy exercise training sessions were necessary for strength develop

ment and that a maximum effort was needed for strength development 

and that a maximum effort was needed in only one set for each exercise. 

In agreement with DeLonne's theory, other studies (10) (11) (12) have 

shotm that heavy resistance-low repetition exercises are superior for 

the development of muscular strength. 

With the establishment of DeLonne*s Technique, studies were 

conducted in an attempt to evaluate this method of strength development. 

Houtz, Parrish, and Hellerbrandt (29), used sixteen healthy female 



subjects in a controlled study of heavy resistive-low repetition 

exercises covering a period of four weeks. Each subject exercised 

four days per week and was tested on the fifth day. One group per

fonned right and left wrist curls using the ten repetition maximum 

method while the other group perfonned the same exercise using the 

one repetition maximum method. The results indicated a sixty-two 

percent overall gain in strength from both methods, which further 

substantiated DeLonne's theory. 

Additional studies (2) (6) (13) (24) were conducted in which 

the DeLonne program was compared with other programs of different or 

similar design. All of the data gathered showed no significant 

differences in the strength gain of either of the programs that were 

enployed in the individual studies. 

Berger (3) compared the improvement in strength among three 

groups, each of whom followed a different weight training program. One 

group peirfonned two repetitions maximum per set, another group six 

repetitions maximum per set, and the third group ten repetitions maxi

mum per set. The exercise used in training was knee ext.ension and all 

groups perfonned three sets each training session. The training period 

lasted for five weeks and training sessions occurred three times weekly. 

The four subjects in each group were tested before and after training 

for static and dynamic strength. Static strength was measured with 

the tensiometer and dynamic strength with the one repetition maximum. 

There were no significant differences in static or djmamic strength 

improvement between groups at the completion of the training. 

In a study by Berger (5), nine different weight training programs 

were compared to detennine which were more effective for increasing 
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strength. Variations in training between the groups involved one, two, 

and three sets, and two, sijc, and ten repetitions per set. Training 

involved three weekly sessions for a twelve week period. The results 

showed that training with three sets was significantly more effective 

for increasing strength than training with one or two sets. Training 

with six repetitions was more effective for increasing strength than 

training with two repetitions or ten repetitions for three sets. 

A study i-ras done by Berger (7) to determine the optimum proportion 

of the one i^petition maximum to be used in effective weight training 

prog2*ams. Seventy-nine m.ale subjects, divided into three groups, 

trained twice weekly with sixty-six, eighty, or ninety percent of the 

one repetition maximum. A fourth group trained three times weekly 

with the one repetition maximum; a fifth group, with sixty-six percent 

of the one repetition maxituuia three times weekly; a sixth group, with 

the one repetition maximum only once weekly; and the seventh group 

acted as a control. The criterion used in this study was the one 

repetition maximum deep knee bend. Results shared that training with 

sixty-six percent of the one repetition maximum for one set, three times 

weekly, will not increase strength in six weeks. However, training 

with sixty-six percent of the one repetition maximum, twice weekly, 

and the one repetition m.aximum once weekly did improve strength 

s ignificantly. 

Slight modifications of the DeLonne program have been used in 

more recent studies (23) (26) (39) (40) (41). Results of these studies 

vary from DeLonne's original system but indicate that the isotonic 

method of muscular contraction will produce significant gains in 

strength when use of the overload principle is employed. 
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Isometric Contraction 

An isometric contraction is the contraction of a muscle against 

an immovable load during which time the muscle develops tension x̂ j-ithout 

changing in length (42). This type of muscular contraction is produced 

by exerting force against a static or immovable object. 

Hettinger and Muller (28) were the first to publish results of 

investigations which used isometric contractions for training and 

testing muscle strength. Experimenting at the Max Planck Institut 

fur Arbeits Physiologie in Gennany over a ten year period, Hettinger 

and Muller (28) employed various programs of exercise using the iso

metric method of contraction. Seventy-one experiments were conducted 

involving nine male subjects. The intensity of the contractions, the 

length of time held, and the number of exercise sessions varied in 

each experlmeiit. Hettinger and Muller's findings concerning these 

experiments are summarized as follows (27): 

1. Muscle tension or force developed during the training 

contraction appears to be the important factor in muscle 

training. 

2. The minimum training stimulus in contractable force is 

about one-third of the maximum tension attainable in a 

voluntary isometric contraction. 

3. The maximum obtainable training effect results from exerted 

force of between forty to fifty percent of maximum strength. 

4. Maintaining the force of a training contraction to the 

point of fatigue is not necessary for maximum results. 
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5. A holding time of between ten to twenty percent of the time 

it takes to reach complete fatigue appears to be enough to 

produce the maximum obtainable training effect. 

6. One training stimulus per day will produce maximum results 

in the increase of strength. 

Rarick and Larsen (46) investigated the effect of training 

through different frequencies and intensities of daily six-second 

static contractions on muscular strength. The results of their study 

shotted a significant increase in strength from each of the training 

methods used. In another study Rose, Radzyminski, and Beatty (47) con

cluded that one five-second maximum contraction daily will result in 

an increase in strength. Lorback (33) conducted a program in which 

subjects perfonned a single six-second isometric contraction of two-

thirds maximal strength on three days a week. He found that there were 

significant increases in strength. In a study conducted at the 

Penns37lvania State University, Taylor (33) compared four different 

methods using static contractions. The methods included a-maximum 

pull for twelve seconds, a maximum pull for six seconds, a two-thirds 

maximum pull for txrrelve seconds, and a two-thirds maximum pull for six 

seconds. The body movements involved were dorsal flexion of the right 

wrist and outTjard rotation of the right hip. Taylor concluded that 

no one of the four static contraction methods was superior to the 

others for the purpose of increasing the strength of the two movements 

involved. 

Other studies (l) (17) (20) (25) (30) (38) (39) (53) (55) which 

employed isometric contractions as the training stimulus with various 
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methods of application found increased strength from training to be 

statistically significant when compared Td.th pre-training values. The 

results of these studies substantiate the results of previous studies 

which have indicated that isometric contractions are effective for 

producing gains in strength. 

Strength Maintenance 

Although the development of strength has been of major concern 

to coaches of competitive athletics for many years, very little emphasis 

has been placed on the maintenance of a newly acquired level of strength-

Off-season strength training programs consisting of heavy resistive 

exercises combined mth agilitjr drills are used by most coaches to im

prove an athlete's capability for successful perfonnance, but very fer-? 

in-season strength training programs are used to maintain the level of 

strength acquired during the off-season. 

Scientifically controlled investigations (27) have proved that 

strength declines rapidly after the cessation of an overload training 

period. Opinions of coaches concerning such a program vary somewhat. 

Some coaches (31) (44) (49) feel that a program of this type combined 

with daily practice is invaluable to their athletic program for reducing 

injuries and improving perfonnance, but other coaches (32) (52) (54) 

feel that such a program consumes too much time and that the drills and 

physical activity involved in daily workouts will serve to maintain an 

adequate level of strength. 

Other professional people associated indirectly with athletics, 

including trainers, physical educators, and physiologists are of the 

opinion that an in-season program of heavy resistive exercise is 
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beneficial for maintaining strength. Neuberger (43), in discussing 

his program, states that time is set aside from regular practice each 

day to train specifically for developing and maintaining strength. 

Athletes who participate in this program are relatively injury-free 

and much more successful in the perfonnance of sports skills. 

Pickford (45), in discussing the merits of an in-season training pro

gram, recommends such a program for all football players. 

Hettinger and Muller (28) were the first to study strength 

decline x-rith cessation of training. T̂>fhile investigating the develop

ments of strength through training programs involving the use of the 

overload, they observed that with the cessation of training, strength 

was lost almost as quickly as it was gained* This loss occurred in 

spite of the normal daily activity of the muscle. To further point 

out the relationship between training sessions and strength increases 

and decreases, Hettinger (27) reports the following: one training 

session per wee'c will cause a forty percent increase in strength and 

a twelve percent decrease in strength after training ceases. As the 

number of training sessions increase, both the strength increase and 

decrease ratios rise until at eighteen training sessions per week, 

there is a one hundred percent increase in strength and a thirty percent 

decrease in strength after training stops. Hettinger's findings (27) 

are summarized as follows: 

1. The loss of strength after a training period 
is no higher if the subject has been trained 
several times a day or only once a day. 

2. The loss of strength after a training period 
is the same if the training methods are the 
same, or if the training has been to the point 
of complete fatigue, or if the muscle tension 
has been kept for only a few seconds. 
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3. There is no difference in loss of strength 
reached during training whether the training 
strength is, for example, forty percent or 
eighty percent of the maximum strength 
obtainable. 

In another study involving athletes Hettinger (27) again measured 

strength increases and decreases. The athletes trained for several 

weeks and were then givon a rest period of the same leng-th. Two more 

training sessions were given using the same procedure followed in the 

first training session. Tests were administered at ten week and twenty-

five week intervals folloxring the third period of training. It was 

found that there was a slower decline in strength during the period 

between the ten week test and the tv:enty-five week test, which indi

cates a relationship to this intennittent type of training as compared 

to a single training period. 

Hettinger's later studies (28/ can be surfimarized as follows: 

1. A strength level is attained and maintained through daily 

conditioning. 

2. Strength is maintained through weekly exercise for several 

weeks, thus strength loss is delayed for a longer period of 

time. 

3. After training at length through the use of weekly single 

exercises, an increased retardation in the rate of strength 

decrease occurs. 

4. Intennittent training followed by rest periods will delay 

the decline of strength for a longer period of time than 

mil a single training period. 

Lyne (36) conducted a study using forty-eight male subjects in 

an attempt to detemine the frequency of static contraction exercises 
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necessary for the maintenance of newly acquired level of strength. 

In this study, three methods were compared: exercises perfonned once 

weekly, once every two weelcs, and once every three weeks. The exer

cises perfonned were static contractions involving flexion and exten

sion of the preferred ann and extension of both legs. A six second 

maximum contraction was used as the training stimulus. The study was 

conducted over a period of eight weeks folloT-jlng an eight week period 

of T^ight training in which the subjects participated to achieve a new 

level of strength. The results of this study are as follorrs: 

1. The strength level achieved rapidly during an eight week 

session of weight training declines after cessation of 

that training. 

2. Training once weekly with static contraction exercises 

for six seconds per muscle group incieases a newly ac

quired strength level achieved during eight weeks of 

weight training. 

4. Training once every three weeks vrith static contraction 

exercises will not maintain a newly acquired level of 

strength. 

The results of these studies indicate that there is general 

agreement among investigators with regard to the maintenance of strength. 

It was agreed that with no specific training, strength declines rapidly 

after the cessation of overload training. There was agreement that 

heavy resistive exercise programs conducted once every two weeks would 

maintain a newly acquired level of strength while programs more widely 

spaced than two weeks would not. Also, there was agreement that the 
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nex-r level of strength acquired during a training program when measured 

one year later f ollox-ring a period of inactivity would remain greater 

than the initial level of strength possessed before training began. 

Summaryof Related Literature 
- - - • >. • - .. - . . . ^ ^ , ^ r,mm-. I • • •• I 

The rovier^ of literature on strength development, accepted 

methods used to develop strength, and the maintenance of strength 

indicated that there is general agreement as to how strength can be 

developed and as to hovr strength increased during a training period 

can be maintained. 

Although there is disagreenent among investigators Td.th regard 

to certain aspects of each method, both the isotonic and the isometric 

method of contraction are accepted as being effective for developing 

strength. Results of studies involving both methods have varied sorae-

idiat, but recent investigations indicate that other factors such as 

motivation, learning, unsatisfactoî ;'/ measuring devices, and improper 

supervision in testing and training procedures might be responsible 

for some of these differences. 

There is agreement among investigators concerning the maintenance 

of strength. It was agreed that strength declines rapidly after cessation 

of overload training when no specific strength training program is con

tinued. Also, there was agreement that heavy resistive training pro

grams conducted once a week or once every two weeks would maintain a 

newly acquired level of strength x-jhile programs more widely spaced than 

two weeks would not. 

From a summary by Berger (8), who examined most of the research 

studies in strength training, the following conclusions were made: 
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1. Training with submaximal loads as low as two-thirds or 

more of maximum strength twice weekly, and maximal 

loads once weekly will result in as much strength 

improvement as training maximally three times weekly. 

2. Training with subnaximal loads of two-thirds of maximum 

for one set, three times weekly, will not increase 

strength, 

3. The increase in strength resulting from a training program 

of one set with two-thirds of the one repetition maximum, 

twice weekly, and the one repetition maximum once weekly, 

is due primarily to training mth the one repetition 

maximum. 

4. The load with which to train for optimum Improvement in 

strength, when training three tiraes weekly for one set 

each, lies between the three repetition maximum and the 

nine repetition maximum. 

5. Training with the two repetition maximum for six sets, 

three times weekly, is as effective for increasing 

strength as training with the six repetition maximum for 

three sets, three times weekly, 

6. Training with the six repetition maximum for three sets, 

three times weekly, is more effective for increasing 

strength than training with either the two repetition 

maximum or the ten repetition maximum for three sets, 

three times weekly. 
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7. Training once weekly with the one repetition maximum for 

one set will increase strength significantly after the 

first week of training and each week up to at least the 

sixth week, 

8. Weight training with the ten repetition maximum for three 

sets, twice weekly, is just as effective for increasing 

strength as ti»aining the same way three times weekly, 

9. No particular sequence of perfonnance in training with 

different proportions of the ten repetition maximum 

strength will be more effective than any other sequence 

for strength improvement as long as one set of the ten 

repetition maximum is perfonned each training session. 



CHAPTER III 

PROCEDURES FOR COLLECTING DATA 

This study was conducted during the in-season football program 

of a class AAA high school. Four programs were employed to maintain 

the increased muscular strength of the forty-six subjects. The sub

jects were given the pre-test two days prior to the start of the regular 

football season and the post-test was given two days after the completion 

of the regular football season. The testing procedures were the one 

repetition maximum of the bench press and the one repetition maximum 

of the leg press. 

Subjects 

The subjects in this study consisted of forty-six varsity and 

junior varsity football players at Snyder High School, Snyder, Texas. 

The athletes were divided into tî o distinct groups of offensive interior 

linemen and offensive backs and split ends. The subjects were then ] 

placed into one of the four training programs by means of random sample. 

The subjects ranged in age from fifteen to nineteen. 

Experimental Plan 

The purpose of this study was to detennine T-Thich of the four 

training programs would best maintain the increased muscular strength 

of football players during the regular in-season football program. 

The programs were designed for the maintenance of increased muscular 
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strength only, hence the one repetition maximum program and the three 

repetition maximum program instead of the traditional ten repetition 

maximum program. 

As X'Tell as participation in regular football activity, the subjects 

in the four training programs employed the follovj-ing procedures: (l) 

two sets of the three repetition maximum perfonned tî ice weekly, (2) one 

set of the one repetition maximum performed twice weekly, (3) one set 

of the Big Four exercise perfonned tiiice weekly, and (4) a control group 

perfonning nonnal football activity only. 

The subjects in the one repetition maximum program and the subjects 

in the three repetition maximum program trained with the f olloT̂ îng exer

cises: (l) supine or bench press, (2) leg press, (3) alternate curl, 

(4) militar\^ press, (5) lateral pull, and (6) hamstring exercise. 

The subjects in the Exer-Genie program trained with the Big Four 

exercise which consists of the following procedures: (l) a ten second 

isometric contraction of the dead lift, (2) an isotonic dead lift, (3) 

a six second isometric contraction of the leg press, (4) an isotonic 

contraction of the pull to chin, and (5) an isotonic contraction of • 

the military press. 

The forty-six subjects were given the pre-test on Saturday preceding 

the start of the regular football season on Monday. The subjects were 

tested for ann strength by using the bench press and they were tested for 

leg strength by using the leg press. Their scores were based upon the 

total amount of weight they could successfully lift one time, but no 

more, on each of the exercises. 

After twelve weeks, the forty-six subjects were administered the 

post-test on Monday, following the end of the regular football season 
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on the previous Friday. Their scores for a m strength and leg strength 

were based on the one repetition maximum on each of the individual 

exercises of leg press and bench press. 

Training Program 

The training programs usod in this study were designed to maintain 

a level of increaseii muscular strength, while at the same time, to re

quire only a very minimal amount of time to complete. The four training 

programs consisted of (l) a three repetition maximum program, perfonned 

twice weelcly, (2) a one repetition maximum program, perfonned twice 

vreekly, (3) an Exer-Genie program, perfonned thrice weekly, and (4) a 

control program. 

The three repetition maximum program and the one repetition maximum 

program employed the isotonic principle of weight training using the 

folloxjlng six exercises perfonned on the Universal G;̂Tn: 

1, Supine or Bench Press. The subject lay on his back on a 
I 

bench with the knees bent and feet flat on the floor. The bar was ! 
t 
I 

grasped in the chest-rest position with the hands in a pronated grip, j 
t 

shoulder width apart. The bar was then raised vertically until the j 

anns were fully extended, then lowered to the chest-rest position, 

2« Leg Press, The subject assumed a sitting position with his 

back placed finnly against the back of the chair-seat of the Universal 

Gym, Both hands were grasping the handles attached to the chair-seat. 

The feet were placed on the pedals of the Universal Gym with the loiees 

bent at a seventy degree angle. Pressure was then applied to the pedals, 

raising the desired weight, until the legs were fully extended. Leg 

pressure was then released, returning the legs to the starting position. 
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3* Altomate Curl. The subject placed his feet flat on the 

floor, keeping his back and legs straight. With palms up, ams straight, 

and elbows against the sides, the subject grasped the bar and raised it 

upirard, until the hands touched the shoulders and the fcreams touched 

the biceps, then the bar \ms returned to the starting position, 

4. Military Press, The subject placed his feet flat on the floor, 

keeping his back and legs straight. Beginning with the bar at chest 

height, and palms up, elbows as high as possible, the bar was lifted 

upi-rard until the ams were fully extended, and then returned to the 

starting position. 

5. Lateral Pull. The subject was standing with his legs straight 

and feet flat on the floor. Beginning td.th the bar at shoulder height 

and anns fully extended, the bar was pulled doim to the quadriceps, 

keeping logs straight and ar-.:: locked. Pressur-e was then released, 

allowing the bar to return to the starting position. 

6. Hamstring Exercise. The subject assumed a position lying on 

the stomach on the table of the University Gym apparatus, vrith hands 

grasping the underside of the table. The legs were fully extended, 

knees locked, and heels locked behind the foot-rollers. The feet were 

brought for5-:ard until the legs reached a ninety degree angle. 

The Exer-Genie program subjects employed both the isotonic and 

isometric principle of weight training in their program. The subjects 

worked in pairs -̂rfiile perfonning the Big Four exercise, Î Jhile one sub

ject was perfonning the exercise, his partner controlled the desired 

amount of resistance by applying pressure to one end of the nylon rope. 

The Big Four exercise was perfonned iTith the subject standing 

squarely on the foot-board irith laiees bent, shoulders adducted, back 



arched, stomach in, and a m s straight dcam, and hands grasping the 

handles of the Exer-Genie. Tlie subject tried as hard as possible to 

raise his head and shoulders for a ten second isometric contraction. 

Then with less pressure being applied to the nylon rope, the subject 

straightened his back by pushing his hips forward and pulling his 

shoulders back. Pressure T>ras held constant on the nylon rope while 

the subject tried to push his legs through the floor for a six second 

isometric contraction. Pressure was lessened and the subject pulled 

the handle toward his chin, keeping the hands close to the body. The 

subject then pushed the handle as high as possible. 

The control program subjects participated in nonnal football 

activity only. The subjects in this group did not engage in any tjrpe 

of supplemental weight training activity during the entire duration of 

the study* 

The individual training programs were conducted as follo^rs: 

Three Repetition MaximumPro_gram 

This training program involved tt̂ êlve subjects, seven interior i 
.« 

linemen and five backs or split ends. They trained twice weekly on i 

Monday and Wednesday, completing ttro sets of each of the required six 

lifts on the Universal Gym, The required lifts were (l) supine or 

bench press, (2) leg press, (3) alternate curl, (4) military press, 

(5) lateral pull, and (6) hamstring exercise. 

The time required for the twelve subjects to complete the entire 

program was twelve minutes. The duration of the training program was 

twelve weeks. 
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The subjects were allowed five minutes to xTann-up, using the 

exercises of side straddle hop, rope jump, and any stretching exercises 

they felt were necessary. The subjects went through the program in 

circuit fashion. They x-xere allox-j-ed thirty seconds to complete three 

repetitions maximum of a specified exercise, then they were given thirty 

seconds rest while another subject perfonned the same exercise. The 

subjects then repeated a three repetition maximum of the same exercise. 

The subject, while resting for thirty seconds, then moved to the next 

station. The subjects continued in this manner until they had completed 

the entire circuit. 

One Repetition Maxlnum Prog:ram 

This training program involved eleven subjects, six interior 

linemen and five backs or split ends. They trained twice weekly on 

Monday and Wednesday, completing one set of each of the six specified 

lifts on the Universal Gym. The required lifts were the (l) supine or 

bench press, (2) leg press, (3) alternate curl, (4) military press, 

(5) lateral pull, and (6) hamstring exercise. ; 
t 

The time required for the eleven subjects to ccmplete the entire ^ 
m 

program xras six minutes. The duration of the training program x̂ as 

twelve weeks. 

The subjects were alloxred five minutes to xmna-up, using the 

exercises of side straddle hop, rope jump, and any stretching exercises 

they felt x-xere necessary. 

The subjects went through the program in circuit fashion. They 

were alloxred thirty seconds to complete one repetition maximum of a 

specific exercise, then they were given thirty seconds rest as another 
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subject perfonned the same exercise while they moved to their next 

station. They continued in this manner xintil the circuit had been 

completed. 

Exer-Genie Prop;ram 

This training program involved eleven subjects, six interior 

linemen and five backs or split ends. They trained twice weekly on 

Monday and !Tednesday, completing one set of the Big Four exercise on 

the Exer-Genie apparatus. The Big Four exercise consists of the 

follox-ring combined exercises: (1) a ten second isometric dead lift, 

(2) an isotonic dead lift, (3) a six second isometric leg press, (4) 

an isotonic leg press, (5) an isotonic pull to chin, and (6) an isotonic 

militar;^ press. 

The time required for eleven subjects to ccmplete the entire 

program x-ras one minute and thirty seconds. The duration of the tr^.ining 

program xras t̂ êlve weeks. 

Control Program ' 

This ti^lning program involved twelve subjects, five Interior i 

linemen and seven backs or split ends. They did not engage in any 

supplementary training program. Their orHj activity related to the 

study conducted was that of regular football practice. 

The subjects xised in the four training programs were asked not 

to participate in any supplementary activity that might influence the 

results of the study. 
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Collection of Data 

The pre-tests and post-tests were conducted using a free bar and 

weights. The bar and weights were used rather than the Universal Gym 

duo to the fact that the one repetition maximum program subjects and 

the three repetition maximum program subjects trained on the Universal 

Gym. By using the bar and x̂ eights, none of the subjects in any of the 

four programs would have an advantage in testing due to experience x-rith 

the testing apparatus. 

The one repetition maximx:im scores of the bench and leg presses 

xTere used as a means of comparison of subjects and also of programs. 

The one repetition maximum scores were obtained by adding weight 

xintil the subject could perfom the exercise one time, but no more. 

The subject x-ras allax«red as much time as he deemed necessary in reaching 

his one repetition maximum to reduce the chance of fatigue affecting 

his true one repetition maximum strength score. 



CHAPTER IV 

ANALYSIS OF DATA 

Introduction 

This chapter includes a description of data and an analysis of 

ami and leg piean strength scores. The summary of findings and a 

discussion of the findings also appear in this chapter. 

All computational analysis x̂ras done on the IH-I 36O computer at 

Texas Tech University, 

Description of Data_ 

The data used in the analysis consisted of pre-test and post-test 

mean strength scores, Pre-test and post-test strength scores of the 

one repetition maximxan were used to analyze leg and aim strength 

measured to the nearest ten pounds and five pounds respectively. Raw 

data appears in Appendices A, 3, C, D, E, F, G, and H. 

Analysis 

The ,05 level of probability was used as being significant 

throughout the entire study. Due to small sample size and the pos

sibility of differences betx̂ een subjects and groups existimg at the 

beginning of the study, an analysis of covariance was used to compare 

the post-test leg and ann mean strength scores of the four programs. 

The analysis of covariance was also used to compare the post-test leg 

and aim mean strength scores of four programs using only the data 
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obtained from the backs - sp l i t ends and p o s t - t e s t leg and a m mean 

s t rength scores of the four programs using only the data obtained from 

the linemen. The Txikey HSD s t a t i s t i c a l folloxf-up t e s t was used i f the 

analys is of covariance shox-red t h a t a s ign i f icant F- ra t io did ex i s t . 

The p r e - t e s t and p o s t - t e s t leg and aim strength scores were compared 

for gains or losses by means of the t-test. 

Comparison of Post Tni,lmnĝ  
Mean Scorer. '-X^l Subjects) 

An analysis of covariance was computed in order to detennine if 

a significant difference betx-reen the four in-season training programs 

on post-test leg and a m mean strength scores did exist. The analysis, 

as seen in Table 1, showed that there was a significant difference in 

TABLE 1 

AI\̂ ALYSIS OF COVARIAIICE OF ALL SUBJECTS 
MEAN LEG STRENGTH SCORES 

*Signifleant at the .05 level of probability 

leg strength beti-reen the four in-season training programs. The F-ratio 

was XThlch was statistically significant at the .05 level of probability. 

Thus, at least one program x̂ras significantly better than another for 

increasing leg strength. 

I i 

Variable 

Leg 
Strength 

Source of 
Variation 

Treatment 
(Between) 

Error 
(Within) 

Total 

Sum of Squares 
Adjusted 

38845.50 

122840,94 

161686.44 

df 

3 

41 

Lfy 

Mean 
Square 

12948.50 

2996.12 

F 

4.32* 

i 
i 
1 
f 
* 
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The analysis of covariance, as seen in Table 2, did not yield a 

significant F-ratio for arm strengtli of the four in-season training 

TABLE 2 

ANALYSIS OF COVARIANCE OF ALL SUBJECTS 
MRM-J AHl STRENGTH SCORIiS 

Var i ab l e Source of Sxrni of Square df Mean F 
Var i a t i on Adjusted Square 

Ann Ti^atment 351.38 3 117.13 .58 
St rengt l i (Between) 

E r ro r 8270.26 41 201.71 
(Within) 

T o t a l 8621.6^^- 44 

programs. Thus, it xTould appear that no one of the four in-season 

training programs was significantly better than any of the other pro-

gram.s for increasing aim strength. It should be noted, ha-rever, that 

all four of the in-season training programs did maintain arm strength. 

Since a significant F-ratio was foxmd to exist in leg strength, 

the Tukey HSD statis-̂ lcal follow-up test x-ras administered. As seen 

in Table 3, Program 3 (Sxer-Genie) was found to be significantly better 

than the Program 4 (Control) at the ,05 level of probability. Program 1 

(3-R-i) xms also found to be significantly better than Program 4 (control) 

at the .05 level of probability. There were no statistically signifi

cant difference betxTeen the other possible comparisons. 
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TABLE 3 

TUKEY HSD STATISTICAL FOLLa-J-UP TEST FOR LEG STRMGTH OF 
ALL SUBJECTS IN THE FOUR TO-SEASON TRA.IimiG PROGRAl'IS 

Program 

4 ^-4.^^- 66.13* 76.14'!^ 

2 21.69 31.70 

1 10,01 

•Difference betxreen means must be 59.88 or greater for s ignif icance, 

Comuarison of Pre-Test to 
M I' I - • 

Post-Test ̂ .ean Scores -
(All Subjects) 

Les: Strength,—It can be seen in Table 4 that the t-value resulting 

from the comparison of pre-test and post-test leg mean strength scores 

for all subjects in Program 1 (3-^0 T̂ âs 3.62, Program 2 (l-Rl) was 3.37, 

and Program 3 (Sxer-Genie) xras 4.81, The t-values were statistically 

significant at the .05 level of probability. 

T'Then the pre-test and post-test leg mean strength scores for 

Program 4 (Control) were compared, a t-value of 1.67 xTas found. This 

resulting t-value x̂ as not statistically significant at the .05 level 

of probability. 

Ann Strength.—The comparison of pre-test and post-test a m mean 

strength scores of all subjects in Program 1 (3-H-O yielded a t-value 

of 1.12, Program 2 (l-Rl) yielded a t-^alue of 1.25, Program 3 (Sxer-

Genie) yielded a t-value of 1.10, and Program 4 (Control) yielded a 

t-value of 1.07, The t-values x̂rere not statistically significant at 

the .05 level of probability. 
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TABLE 4 

CaiPARlSON OF PRE-TEST A>TD POST-TiiST LEG AND AHI STRENGTH 
MEAN SCORES OF ALL SUBJECTS IN THE FOUR 

IN-6EAS0N TR;\INING PROGRM-IS 

Variable Program N I n i t i a l Final Diff. df 
Means Means 

Leg Program 1 12 356.66 460.00 IO3.34 11 3.62* 
Strength (3-K^O 

Program 2 11 330.91 430.91 100.00 10 3.37* 
(1-RO 

Program 3 12 350.83 468.33 117-50 11 4.8l>^̂  
(Exer-Genie) 

Program 4 11 346.36 390.91 44,55 10 1,67 
(Control) 

Am Program 1 12 158.33 172,92 14.59 11 1.12 
rt J L I . / o - r - \ 

Program 2 11 143,18 l60,45 17.27 10 1,25 
(l-RIO 

Program 3 12 151.66 165.42 13.76 11 1,10 
(Exer-Genie) 

Program 4 11 135.91 145.91 10.00 10 1,07 
(Control) 

*Slgnifleant at the .05 level of probability 

Comparison of Post Training 
Means - (Backs-Split Snds) 

An anal̂ '̂ is of covariance x-xas computed in order to detennine if 

a significant difference on post-test leg and aim mean strength scores 

of the backs-split ends in the four in-season training programs did 

exist. In leg strength, as seen in Table 5, an F-ratio of 4,31 X'las 

found to exist. This F-ratio was significant at the ,05 level of 
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TABLE 5 

ANALYSIS OF COVARIANCE OF BACKS-SPLIT ENDS 
MFAN LEG STRI^GTH SCORiCS 

Variable 

Leg 
Strength 

Source of 
Variat ion 

Treatment 
(Beti-reen) 

Error 
(Within) 

Total 

Sxim of Squares 
Adjusted 

25090.87 

33025.12 

58115.99 

df 

3 

17 

20 

llean 
Square 

8363,62 

1942,65 

F 

4,31* 

* S i g n i f l e a n t a t t he ,05 l e v e l of p r o b a b i l i t y 

p r o b a b i l i t y . I n aim s t r e n g t h , as seen i n Table 6, an F - r a t i o of 1.13 

was found t o e x i s t . This F - r a t i o x^as no t s i g n i f i c a n t a t the ,05 l e v e l 

of p r o b a b i l i t y . 

Ann 
S t r e n g t h 

TABLE 6 

AINIALYSIS OF COV.eJANCS OF BACKS-SPLIT 
MEAN AR-i STRE:IGTH SCORIS 

NDS 

Variable Source of Sum of Squares df 
Variation Adjusted 

Treatment 
(Bett̂ een) 

Error 
(Within) 

Total 

591.79 3 

2975.90 17 

3567.69 20 

Mean 
Sqxiare 

197.26 1.13 

175.05 
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Since a significant F-ratio was found to exist in leg strength, 

the Tukey HSD statistical follow-^p tost was administered. As seen in 

Table 7, Program 1 (3-1^0 x̂ âs foxmd to be significantly better than 

Program 4 (Control) at the ,05 level of probability. Program 3 (Exer-

Genie) was also found to be significantly better than Program 4 (Control) 

at the ,05 level of probability. There x-rere no statistically significant 

differences betxreen the other possible comparisons, 

TABLE 7 

TUKEY HSD STATISTICAL FOLIOW-UP TEST FOR 
LEG STRK̂ IGTH OF BACKS-SPLIT EilDS HI THE 

FOUR HJ-SKISON TRAHmiG PROGRAJ.S 

Program 

4 52.35 72.50'^ 84 .03* 

2 20.15 31.68 

3 11.53 

*Differ*ence betxreen means must be 71.60 or greater for s ignif icance. 

Comparison of Pre-Test to 
Post-Test Mean Scores -
T§acks-Split End~3.)_ 

Leg: S t reng th .—It can be seen in Table 8 t ha t the t -value 

r e su l t i ng from the comparison of p r e - t e s t and p o s t - t e s t leg mean 

s t rength scores for Program 1 (3-R-O t̂ LS 2.34, Program 2 Xvras 2.84, and 

Program 3 x âs 2 .33. The t -values xrere s t a t i s t i c a l l y s igni f icant a t 

the .05 l e v e l of p robab i l i ty . 
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TABLE 8 

CaiPARISON OF PRE-TEST AND PaST-TEST LEG AITO AHi STRENGTH 
MlilAN SCORES OF BACKS-SPLIT mm Ĥ  THE FOUR 

IN-SEASON TRAIt\fING PROGRAMS 

Variable Program N I n i t i a l Final Diff. df 
Means Means 

Leg Program 1 5 36^'.00 472,00 108,00 4 2,34* 
Strength ( 3 - K : 0 

Program 2 5 328,00 432,00 194,00 4 2,8̂ ^̂ ^̂  
( 1 - R I ) 

Program 3 5 362,00 460.00 98,00 4 2.33* 
(Exer-Genie) 

Program 4 7 335.71 381.42 45.71 6 I .50 
(Control) 

Am Program 1 5 156.00 179.00 23.00 4 I .09 
Strength (3-Ri) 

Program 2 5 132.00 147.00 15.00 4 1.20 
(1-KO 

Program 3 5 164.00 177.00 13.00 4 .83 
(Exer-Genie) 

Program 4 7 135-71 143.57 7.86 6 ,63 
(Control) 

*Signif leant a t the ,05 l eve l of probabi l i ty 

Program 4 (Control) had a t -value of 1,50 r e su l t when the p re 

t e s t and p o s t - t e s t leg mean s trength scores of back-sp l i t ends x-rere 

compared. This resu l t ing t^-value xras not s t a t i s t i c a l l y s igni f icant a t 

the .05 l eve l of probability/. 

Arm Strength,—The comparison of p r e - t e s t and pos t - t e s t a m mean 

s t rength scores of backs - sp l i t ends in Program 1 ( 3 - ^ 0 yielded a t -value 
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of 1.09, Program 2 (l-M) yielded a t-value of 1,20, Program 3 (Exer-

Gonie) yielded a t-value of ,83, and Program 4 (Control) yielded a 

t-value of ,63, Tlie t.-values were not statistically significant at 

the .05 level of probability. 

Comparison of Post Training: 
Means - (LineiienT 

An analysis of covariance x̂ as computed in order to determine if 

a significant difference be tire en linemen in the four in-season training 

programs on post-test leg and arm mean strength scores did exist. The 

analj-sls, as seen in Tables 9 and 10, did not show a significant F-ratio 

at the .05 level of probability for ann or leg streng-th. 

TABLE 9 

ANALYSLS OF COVARIANCE OF LriSlIEi] 

Variable 

Leg 
Strength 

Source of 
Variation 

Treatment 
(Betireen) 

Error 
(Within) 

Total 

Sxmi of Squares 
Adjusted 

10347.50 

9098^ -̂. 56 

101332.06 

df 

3 

19 

22 

Mean 
Square 

3449.17 

4788,66 

F 

.72 
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TABLE 10 

ANALYSIS OF COVARIANCE OF LINH ÎEN 
MEAN AH'I STRENGTH SCORES 

Var i ab le Source of Sxrni of Squares df Mean F 
Va r i a t i on Adjusted Square 

Am Treatment 309.11 3 103.04 .45 
Strengt l i (BetxTeen) 

E r r o r 4357.06 19 229.32 
(Within) 

T o t a l 4666.18 22 

Comparison of P re -Tes t t o Post -Test 
Mean Scores - (Linemen) 

Leg S t r e n g t h , — I t can be seen i n Table 11 t h a t t he t^-value 

r e s u l t i n g from t h e com^parison of p r e - t e s t and p o s t - t e s t l eg mean 

s t r e n g t h scores of linemen i n Program 1 ( 3 - K O was 2,58 and Program 3 

(Exer-Genie) x-ras 4 . 1 7 , The t - v a l u e s xTOre s t a t i s t i c a l l y s i g n i f i c a n t a t 

t he ,05 l e v e l of p r o b a b i l i t y . 

The comparison of p r e - t e s t and p o s t - t e s t l eg mean s t r eng th 

scores of linemen i n Program 2 (l-K-l) y i e lded a t - v a l u e of 2.01 and 

Program 4 (Cont ro l ) y i e lded a t - v a l u e of , 79 . The t - va lue s were no t 

s t a t i s t i c a l l y s i g n i f i c a n t a t the ,05 l e v e l of p r o b a b i l i t y . 

Aim Strength ,—The t - v a l u e r e s u l t i n g from the comparison of 

p r e - t e s t and p o s t - t e s t arm mean s t r e n g t h scores of b a c k s - s p l i t ends 

i n Program 1 (3-Hi) was 1,09, Program 2 ( l - R l ) was 1,20, Program 3 

(Exer-Genie) x^as . 8 3 , and Program 4 (Control) x^as . 6 3 , The t - va lue s 

were no t s t a t i s t i c a l l y s i g n i f i c a n t a t the .05 l e v e l of p r o b a b i l i t y . 
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TABLE 11 

CaiPARKON OF PRE-TEST AND POST-TEST LEG AND mi STRENGTH 
MEAN SCOl̂ ES OF LINEt-IEI\f IN THE FOUR 

IN-̂ SEASON TRABUNG PROGRAMS 

Var iab le Program N I n i t i a l F i n a l Diff . df t 
Means Moans 

Leg Program 1 7 351.̂ 2̂ 451.42 100.00 6 2.58* 
Strength ( 3 - H O 

Program 2 6 365.00 471.66 106,66 5 2,01 
( 1 - H O 

Program 3 7 315.71 438,57 122.86 6 4.17* 
(Exer-Genie) 

Program 4 5 365.00 407,50 42,50 4 .79 
(Control) 

A m Program 1 7 I6O.OO 168.57 8.57 6 .48 
Strength ( 3 - H O 

Program 2 6 158.33 176.66 18.33 5 .86 
(1-Hi) 

Program 3 7 137.86 152.86 15.OO 6 .80 
(Exer-Genie) 

Program 4 5 136,25 150.00 13.75 4 .87 
(Control) 

*Significant at the .05 level of probability 

Findings 

The findings of this study xfere as follox'js: 

1. The four training programs, xsihich included a control program, 

all maintained leg and a m strength. 

2. Programs 1 (3-R4) and 3 (Exer-Genie) were statistically 

better than Program 4 (Control) for increasing leg strength 

of all subjects. 
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3. Programs 1 (3-lf̂ l) and 3 (Exer-Genie) were statistically 

better than Program 4 (Control) for increasing leg strength 

of backs-split ends. 

4. None of the four training programs were found to be significantly 

better than another for increasing am strength of backs-

split ends. 

5. None of the four training programs were found to be significantly 

better than another for increasing arm or leg strength of 

linemen. 

Discussion of Findings 

On the basis of the findings of this investigator, it m̂ ay be 

assximed that each of the four training programs maintained the leg and 

arm strength of the subjects throughout the tx-relve week training period. 

Investigations conducted previously by Guess (22), Campbell (9), 

Hettinger (27), and Lyne (36), in general found that without specific 

training, strength declined rapidly after cessation of training, while 

specific strength training of a minimxmi level was effective for the 

maintenance of strength. The results of this study did not totally 

substantiate the findings of the previously mentioned studies. The 

area of conflict between the studies occurred in the control group. 

The control group in this study maintained strength throughout, xdiile 

the subjects in the control groups in the previous studies did not 

maintain strength. 

The findings of this study did substantiate the findings of the 

previous studies when the results of the minimal weight training pro

grams were compared. In all studies conducted, the minimal weight 

training program did maintain the strength of the subjects. 

I 



40 

A very similar study done by Gay (21) showed that all four 

training programs, including the control group, did maintain strength. 

From the studies conducted, it woxild appear that the type of 

pre-training program the subjects participated in may be the deter

mining factor as to the degree of strength maintenance that was foxind 

to exist at the end of the training period. 



CHAPTER V 

SUMMARY 

Statement of Parpose 

The purpose of t h i s study was to determine which one of four 

in-season t r a in ing programs would be most effective in the maintenance 

of s t rength during the in-season footbal l program. 

Procedure 

The study conducted was restricted to forty-six varsity and 

jxinior varsity football players at Snyder High School, Snyder, Texas. 

The subjects ranged in age from, fifteen to nineteen. They were divided 

into two major groups: (l) backs-split ends and (2) interior linemen. 

The subjects were then assigned by random sample into one of the four 

in-season training programs. 

The programs were constructed as follows: (l) PivDgram 1 consisted 

of five backs-split ends and seven linemen, who in addition to football 

practice, participated in a weight training program, perfonned txd.ce 

weekly on Monday and Wednesday consisting of two sets, three repetitions 

maximum for each set, xd.th a thirty second rest between sets, (2) 

Program 2 consisted of five backs-split ends and six linemen, x<rho in 

addition to football practice, participated in a x-reight training pro

gram, perfonned twice x-xeekly on Monday and Wednesday consisting of one 

set, one repetition maximum per set, (3) Program 3 consisted of five 

backs-split ends and seven linemen, wiio in addition to football practice, 

41 
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participated in an Eixer-Genie program, perfonned txTice weekly on Monday 

and Wednesday consisting of one set of the Big Four exercise, and (4) 

Program 4 consisted of seven backs-split ends and five linemen \Jho 

served as the control and participated in nonnal football practice only. 

The subjects x^re given the pre-test for arm and leg strength 

tx-ro days before the regular season began and were given the post-test 

for ann and leg strength two days after the regular season has been 

concluded. 

Findings 

1. All four training programs maintained leg and arm strength 

for a tiTOlve x̂ eek training period, 

2. Programs 1 (3---) and 3 (Elxer-Genie) were statistically 

better than Program 4 (Control) for increasing leg strength 

of all subjects, 

3. Programs 1 (3-K'O and 3 (Sxer-Genie) were statistically 

better than Program 4 (Control) for increasing leg strength 

of backs-split ends. 

4. None of the four training programs xTere found to be 

significantly better than another for increasing arm or leg 

strength of linemen. 

5. None of the four training programs xfere found to be 

significantly better than another for increasing aim strength 

of backs-split ends. 

Conclusions 

On the basis of the findings of this study, the foUoxfing 

conclusions were tenable. 
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1. Football p rac t i ce , without a supplementary x>reight t ra in ing 

program, xo.ll maintain the leg and aim strength of high 

school footbal l p layers . 

2, For those coaches in te res ted in acquiring strength, a three 

repe t i t ion maximum program or an Exer-Genie program xrill 

increase the leg strength of backs-sp l i t ends. 

Recommendations 

A fur ther study should be conducted to compare the strength 

scores of linemen and backs-sp l i t ends using the same four t ra in ing 

programs. 

http://xo.ll
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3 5 . Logan, Gene Â . Adaptat ions of Muscular Axctivity. Belmont, Ca l i fo rn i a : 
Wadsx>rorth Puhl i sh ing Company, I n c , 1 9 ^ ^ 

36. Lyne, James 3 . "The Frequenc;^^ of S t a t i c Contract ion Exercise 
Necessary fo r St rength Level Maintenance." Unpublished M a s t e r ' s 
t h e s i s , Pennsylvania S t a t e Univers i ty , 1958. 

37 . Massey, B, H. ; Freeman, H, W.; Mason, F. R,; and Wessa, J , A. The 
Kinesiologry of ''feight T ra in ing . Dubuque, loxfa: W. C. Broxm 
Company, 1959. 

38 . Mathews, D. K., Godin, Clayton F . , and Hodges, R. "Cross Effec t of 
Tra in ing on S t rength and Endurance." Research Quar te r ly , 
27:206-212, May, 1956. 

3 9 . McCraxT, Lynn W., and Bumham, S tan . "Res i s t ive Exercises in the 
Development of Muscular S t rength and Endurance." Research 
Qua r t e r ly , 37:79-88, March, 1966. 

4 0 . McGovem, R. E . , and Luscombe, H. B. "Useful Modif icat ion of 
P rogres s ive Res is tance Exercise Technique." Archives of Phys ica l 
Medicine, 24:475-^77, August, 1953. 



47 

4 1 . McMorris, R. 0 . , and Elkins, E. C. "A Study of Production and 
Evaluation of Muscle H:,TDertrophy." Archives of Physical Medicine, 
35:420-426, July , 1954. 

42. Morehouse, Laurence E. , and Mi l le r , Augustus T. Physiology of 
Exercise. S t . Louis: The C, V, Mosby Company, I963. 

4 3 . Neuberger, Tom, "A Concise Weight Training Program," Scholast ic 
Coach, 33 :1 , 126-127, September, I963. 

44. Nugent, Tom, Football for Boys. Nex-r York: The Ronald Press 
Company, 19b2, 

45. Pickford, Brace J. "Isometric Contraction Program for Football," 
Scholastic Coach. 33:3, 36-37, November, I963. 

46. Rarick, G, Lawrence and Larsen, Gene L, "Observations on Frequency 
and Intensity of Isometric Muscular Effort in Developing Static 
Strength in Post Pubescent Males," Research Quarterly, 29:333-341, 
October, 1958, 

47. Rose, D, L., Radzjnninski, S. F., and Beatty, R. R. "Effect of Brief 
Maximal Exercise on Strength of Quadriceps Femoris." Archives 
of Physical Medicine and Rehabilitation.^ 38:147-164, March, 
1957. 

48. Steirliaus, Ai^^hur K. "Ciironlc Sfieets of Exercise." Fhysiolog:ical 
Review, 1:103-104, Janxiary, 1933. 

49. Tyrone, V7ayne. Personal Interview. Snyder High School, Snyder, 
Texas, August, 1969. 

50. Underwood, Ned. Personal Inter̂ /iex'7, Snyder High School, Snyder, 
Texas, December, 1970. 

51. Universal A.thletic Sales Company, 4707 E, Hedges Avenue, Fresno, 
California, 93703. 

52. Wannath, Murray, Championship Football by TiTelve Great Coaches, 
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APPE]NDIX A 

PRE-TI5ST AND POST-TEST ARM STRENGTH SCORES AS MEASURED 

BY THE BENCH PRESS FOR PROGRAM 1 

Subject 

1 

2 

3 

4 

5 

23 

24 

25 

26 

27 

28 

29 

Pre-test 

170 

170 

155 

105 

180 

180 

170 

210 

170 

150 

155 

85 

Post-test 

200 

215 

145 

135 

200 

175 

170 

205 

175 

170 

170 

115 
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APPENDIX B 

PRE-TEST AND POST-TEBT AM STRENGTH SCORES AS MEASURED 

BY THE BENCH PRESS FOR PROGRAM 2 

Subject 

6 

7 

8 

9 

10 

30 

31 

32 

34 

35 

Pre-test 

130 

110 

150 

115 

155 

l6o 

135 

210 

175 

105 

130 

Post-test 

150 

130 

160 

125 

170 

190 

165 

220 

185 

100 

170 
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APPENDIX C 

PRE-TEST AND POST-TEST AK4 STRENGTH SCORES AS MEASURED 

BY THE BENCH PRESS FOR PROGRAM 3 

Subject 

11 

12 

13 

14 

15 

36 

37 

38 

-20 
J7 

40 

41 

42 

Pre-test 

170 

195 

135 

175 

145 

120 

125 

100 

1 f r> 

200 

145 

160 

Post-test 

175 

200 

145 

205 

160 

145 

140 

110 

140 

215 

170 

180 
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APPENDIX D 

PRE-TEST AW) POST-TEST ARt-1 STREINIGTH SCORES AS MEASURED 

BY THE BEl̂ CH PRESS FOR PR0GRAt4 4 

Subject 

16 

17 

18 

19 

20 

21 

22 

43 

HrHr 

45 

46 

Pre-test 

150 

135 

125 

150 

160 

105 

125 

150 

125 

140 

Post-test 

165 

130 

130 

150 

190 

110 

130 

190 

150 

120 

140 
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APPENDIX E 

PRE-TEST AND POST-TEST LEG STRENGTH SCORES AS MEASURED 

BY THE LEG PRESS FOR PROGRAt'I 1 

Subject 

1 

2 

3 

4 

5 

23 

24 

25 

26 

27 

28 

29 

Pre-test 

380 

420 

400 

200 

420 

420 

300 

300 

400 

420 

300 

320 

Post-test 

510 

500 

460 

400 

490 

500 

460 

520 

480 

490 

440 

270 
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APPENDIX F 

PRE-TEST AND POST-TEST UTi STR>Î GTH SCORES AS MEASURED 

BY THE LEG PRESS FOR PR0GRAI4 2 

Subject 

6 

7 

8 

9 

10 

30 

31 

32 

34 

35 

Pre-test 

220 

400 

300 

380 

340 

430 

260 

480 

280 

250 

300 

Post-test 

450 

470 

380 

400 

460 

500 

380 

510 

M-J-O 

340 

440 
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APPENDIX G 

PRE-TEST AND POST-ThJ^T LEI STRENGTH SCORES AS MÊ ASURED 

BY THE LEG PRESS FOR PROGRAM 3 

Subject 

11 

12 

13 

14 

15 

36 

37 

38 

'5 0 

40 

41 

42 

Pre-test 

330 

460 

270 

320 

430 

250 

410 

240 

390 

310 

390 

Post-test 

380 

450 

490 

510 

470 

400 

480 

490 

1. r/% 
M-DO 

510 

480 

500 
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APPENDIX H 

PRE-TEST AND POST-TEST LEG STRENGTH SCORES AS MSASUFJilD 

BY THE LEG PRESS FOR PROGRAM 4 

Subject 

16 

17 

18 

19 

20 

21 

22 

43 

44 

45 

46 

Pre-test 

370 

320 

380 

400 

310 

210 

360 

300 

350 

380 

430 

Post-test 

360 

340 

470 

380 

400 

320 

400 

480 

300 

360 




