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ABSTRACT
TEZ EFFECTS OF SELECTED WEIGHT
 TRAINING PROGRAMS AND THEIR
RELATIONSHIP TO DYNAKIC STRENGTH

AND SPEED IN THE 40 YARD DASH
by

William C. Webb
South Milwsukee Senior High

South Milwaukee, Wiséonsin

Fifty-two junior and senior non—athletes of the
- South Milwaukee Senior High School, South Milwaukee, Wisconsin
participated in the study of the effects of selected welght
training ﬁrograms and a relstionship to their.dynamic strength
and speed in the forty yard dash. Group El,VEZ, and E3 were
designated as the experimental groups and Cl as the cohtrol
‘group.

AThe four groups were pre-tested for strength snd speed, -
f&llowed by a training program fof the experimental group.
The training session lasted the entire schpol ye%r, meetihg
twice per week. At the conclusion of the session the groups
-were again tested for strength.and-spééd.

The difference between the pre-test means and the post-

test means showed a marked incréaééﬁin‘stréhgth in the exper-

.imehtal‘éroups,‘while tﬁgvcoﬁtndl éfoup'did‘hbtsimprovewslgnif_'

ficantly. -



The pre and post test means also indicated that the experimentalm

groups had improved their speed in the 40 yard dash.

The t scores aléo indicated that the experimental
groups ;noreased significantly 1n_strength, but not
significantly in speed. Thirty-eicht of the fifty-two
subjects ranvfaster in the post-test. The control group

did not make significsnt gains in strength or speed.
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CEAPTER I
INTRBODUCTION

Man has had a oontinual'and everlasting battle for
survival during his existance on earth. He hass had to develop
his strength and speed to remain alive in a world of constant -
violence. Early in history man found that he needed strength
and speéd to survive, combat, and conquer in order to live
in his environment. - |

VOur,ségiety; today, does nét retain mény of;the basi§'

needs of speed and strength to survive and maintain life.

With the inventions of our modernrmachinery, man hes aquired

a great amount of leisure'time.‘ Ih order for man to retain a
wholesome degree of physical fitness man has had to rely on
recreat10nal ‘activities and sports. -
An athlete's ability to move qulckly has become an
effective means to eveluste his potential in athletics. Two
of the mwain objectives in conditioning athleyés are to (1)
increase.ruhning speed- and quickhess, and (2) to inérease
the dynanmic streﬁgth of the athlete., In athletic compet-'
ition, if all other factors are equal, 1t would seem logical
to assume that the athlete with.the strbngest leg power
would win the race. . |

Albeck and Anderson (1) state—that recent trends in’

_~athletics have brought to- the surface the success of Welght



training in étﬁletiés; ThevimQ;oveﬁénﬁ‘ofraﬁhletics and
athletes through such a program cannot be accurately cal-
culated over a short-period of time as the program is geared
to build strength and endurance. These are never accomplished
in a short périod of time. |

During the past;years there hes been much controversy
over which method of weight training best contributes to the
speed and strength of an athlete., If dne particular method
of_trainipg_could be found which would be most effective,
'tréining with proérams which sare iess efféctive could be

eliminated.

Statement of the Froblem

The intent of this study wss to compsre three selected
types of weight training progresms and their relationship to

strength increaée and time decrease in the 40-yard dash.

_ Purpose of the Study

The purposé of this study was to determine if a weight
training progrsm will increase the dynamic strength ss well

as improve the athlete's time in the 40-yard dash.

Need for the Study

A recent study by O'Shea (26) of Oregon State University

has indiCated,that'thefe were significant increases in speed,
' gﬁféhgty;-and muscle hypertrophy within each group but not

Vbetwéeﬁveach group. -:0'Shea also indicated that there is a



need for a longer term study.
There is a need to determine which tyve of wéight
training program 1s necessary to use in achieving the greatest
amount of strength and speed in the 40-yard dash. The resulté
of this study would be beneficial to coaches andva£hletes gngaéed

in competitive athletics.

Delimitations

The subjects 1nvolved'1n this study were seiepted
at“}andoﬁ, therefore, iﬁ follows that they fépreséhﬁ_the»
average non-skilled_phys{cél educaﬁidn performer. All of the
subjects were checked to see if they were’foiiowing:any other
type -of rigorous'training procedure that would introduce |
other variables. There were no boys participating in athletics
or'ih any other rigorous activity. | |

- ' " The range of this study wes limited ﬁo the number
of students placed ;n the four groups by the author. Also,
the facilities available had influence on the number limited
to each group.’ The researchlperiod lasted thirty—tWo'weeks;
The lenéth of the running was limited to the ho-yérd dash.

There was no 1limit or restriction on the amount of
kweight a subject,couldvlift_as long zs he stayed within his.

. repetition range.



Limitations

.fhe author had‘no control over the subjects after -
school hours, nor could human varisbles of diet, sleep, rest,
etc, be standardized for all partlcipants. Reaction time,
somatotype, neuromusculer coordination, and athletic ability

were other variables which could not be controlled.

Hzpothesi
It was hypothe31zed ‘that a weight trainlng program

wlll increase the dynamic strength as well as improve the

athlete's time in the uo-yard dash

Definition of Terms

Bench Press - subject will lay oh bench on his back, feet on-

floor, the weight_will be spottgd to him atvarmsr
léngfhvévér the chest, the weight will then be
lowered tb the chest and then returned to starting
position. |

Control Grogg -~ they are meaéured only at the start and the

"conclusion of the testing period, referred to
as_Group Ci1.
Curl - » subjects will be standing, weight held at arms
length, weight is then lifted to shoulder v
level and then returned to starting p031tion.

‘Experimental roug —~groups referred to .as El E2 and E3..



1RM - ‘ ) one maximum lift

Neuromuscular Coordination - a matter of improvement in

speed and accuracy with which the nervous
system coordinates muscle activity. (9)

Reaction Time - this is the interval of time between the

sound of the gun and the moment the

subject left the starting blocks,

Repetition - the amount of times the exercise is
repeated. -
Set - ' . any number of repetitions will equal
| ‘ one set.
Spotter = l spot thewweight to the 11fter; he .is

also present for safety reasons.

One=-Half Squat - a power rack was used in this exercise for

safety reassons. The lifter was measured
at shoulder height for starting, th;
lifter then squattedvto a positionuin
which his thighs ﬁererparallel to the
floor, the distance was measured between
the two poinﬁs and this determiﬁed the

position for the half squat.

Somatotype - ' - this refers to the various body types which
| are a limitation to this study, Sheldon's
-‘7”'_ : - mesomorph, endomorph, ectomorph. (12)



CHAPTER 11 B
“ REVIEW OF LITERATURE

HISTORICAL BACKGROUND

There 1s no subject quite 2s faécinating:to most
young men as the subject of strength. = The prihéiplé"source
of their conversation may be é%e deeds of their f=vorite
athletic hero; suchAas Jim Taylor of the Green Bay Packers
(who ;s retired) or maybe Wilt Chamberlin or Paul Anderson.
AYoung athletes set goals for themsélves and ﬁry to be like ;
these'great athletes. Weight lifting offérs the young sthlete
the same qualities, - |
The Greek wrestler, Milo of Croton, who won fame in

thé ancient Olympic Games, is the first wéight lifter of
note in recorded history. The story hes-been told of how
young Milo; to strengtheh h;mselfrfér all-out wrestling
contests that frequently eqded in Qeath'for the.venqﬁished,
practicedilifting a’young'bull and walking withvit(oﬁnhis‘
shoulders daily as it grew to i?s fullestvsize. (9)

~ This principle of progressive weight 1ifting from
light to hesvy 1s the szme system we follow todéy with the
use of“barbells and dumbbells. Competing ip an efa-when men
were killed when they lost a match, Milo's‘strength and »
develbpﬁent were of érea% value to him in hié 1ong,r§}gn as
a champion. -



There is evidencé that weight 1lifting in some form
existed in Egyot, Irelsnd, China, 2nd Greece prior to the
Christian era., (8) 1In China, it is knowh thet during the
later yezrs of the Chou dynésty (1122 - 249 B, C.) the
speclal examinastion for militsry service inéluded a demon~
stration of the condidate's abil;t& to 1ift heavy weizhts.
Other evidence shows thet the eafly Greéké_used dumbbells
while practicing the broéd jump.r(8) Tﬁese athletes would
run down the runway snd just as they wbﬁldvleave_the gronnd
cast off the heavy Weighf. - |

In, 1896, weight 1lifting was included in the efénts
in the modern Olympics and by, 1912, it héd become a well-
organized sport, although primsrily an event for 1&rge,
heavy men. (3) Now welght 1ifting is classed acéor&ing to
body weight. This gives the 1ighter 1ifter a fair chance .
in lifting competition. This is the same orinciple used in
boxing and Wrestling.

About this same time the British Amateur Weight
Lifting,AssoQiation was organized. There were 42 different
étylés of l1lifting fecognized. At this time Germany ?nd
France recognized only 7 1lifts. Today; all internstional
‘cdmpetition, such as the annual W§r1d-ghampioﬁships and the
01yﬁpic Gaﬁes-are under the juris&iction of the International
- Welght Lifting Federation which -has 'its headquarters in |
Paris. (8) Seven standard 1ifts are recognized by this



organization; four one-hand 1ifts, and three two-hand lifts.

Only the two-hand iifts are used in competition.
Today, Russia, the United States and Egyot dominate
the weight 11ft1ng world, but this has not alwsys been true.
Jorld champions have come from all over the world with
Euroone producing her share. Many of these Euronean 1ifters
were responsible'for‘spreading the ihtefest in weight lifting
throughout the world Some of these famous strohg‘men were
- Josef Steinbach, Arthur Saxon, George Hackenschmldt and
Ronald Walker. (8) ' 7
‘The history of welght 1ifting in the United States
is a record of gradual growth and development since 1850,
Pfior to 1850 there is very 1little meﬁtibn of weight 1lifting
in the United States.  It has been established that the
colonists had some knowledge of 1lifting dumbbells. Ben Franklin,
in a letter to his son, strongly recommendéd 1ifting dumﬁﬁélls
to improve-his‘héalth. (8) |
Sandow's exibitions in America showed a trim, well
proportioned man could be strong, and by 1lifting welghts,
herreiainéd his'Greék-godiike physique. One of the greatest
native North American strongmén of all tihe, a contempoféry ' ' -
of Sandow,vLouis Cyr, had convincgd many_casual observers
that his ponderous size wes due to the fact that he lifted

'vﬁéights, rather than to a cqmbinat;o@'of body f&pe and-appetite. (8)



,Cyf, a 69 inch Cénad;an who ﬁeighea approximately 300
pounds, performed great feaﬁs of strength, Jjust prior
to the turn of the century, to gain fame as the strong-
est man in the world. |

During this period of weight lifting in-Amer1Caka
new business was in the making. This was the era of tﬁe
mall order instruétor. Men like»SandoW, Edmuhd Desbonnet,
Alan Calvert, Mark Berry and Bob Hoffman_(whovlatef bought
the Milo Barbell Co. from Alanicalvert) sold secrets of their
strength to the public.b(8) o

Today, this is still a big buéineés.‘ Bob_Hoffman,
since the 1930's has probably been one of the moét dominant
figures in weight 1lifting. Hoffman has been the Olympip
~Weight Lifting Coach éince 1932, énd was the founder of the .
Hoffman Foundation in York, Pennsylvénia. (5) Although
Hoffman has had many imitators who have'published books,
magazines, courseé,'and sdld spoarsatus, he has retained
a lead in the field through his sponsorship of amateur
weight lifting competition. Hoffman hss made genérous

contributions in financial assistance to the A.A.U.

and to the Olympic funds. He also personally sponsored trips

to Europe during'non—01ympic years that résultédvin four

world champiohship tesms for the United States. (8) |

. Weight 1ifting becosme an officlal A.A.U. sport in
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America during 1939, The A.A.U. is affiliéﬁed with the

B Inﬁernationai Fuderation of Weight Lifting. The majority
of countries throughout the world where weight liftingb
is an esﬁgblished svort, belons to this organizétion; (5)
The first official weight lifting A.A.U. champion-
ships were conducted in 1929 at the old German-American
Athletic Club in New York. (5) Most of the lifters had a.
great desl of expérience in the old country before meking
their home in New York. 'Thé grestest 1ift bf the day was
performed by Willie Rhorer who miiiﬁaiy p:essed.187;_3natched
- 203, and clean and jerked 286. Rhorer‘wa;.a heavy weight.
In compéring the heavy weight champion today, Bob Bednarski
(military press 456%, snatch 3&0,.and“clean and. jerk 486%)
(31) you are able to see the irrrovement that-weight 1ifting
has gone through‘over‘tﬁéiﬁaét fifty years in the United States.
There have been a great many American 1ifteré who B
have contributed to the iron gamé. These men include such
greats as John Davis, John Teroak, Steve Stanko (the first
o : man in the world to total 1,000 pounds in the three 1lifts)
7 Tommy Koné, Nobert Schemansky, and Paul Anderson.

—l o Since World War 11 weight lifting has achieved wide-:
spread popularity and acceptsnce. It is still'misunderstood V
by many, but much of the stigma once sssocisted with it _
haé_been—removed. in thé—United‘Stétéé iﬁ {s becoming"
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an integral part of the bﬁxsical educstion program, being
_introduced along'ﬁith other sporfs in the curriculum,

both on thé secondary and college level. Athletes and

coaches are more and more employing welght exerciseé as a

means of conditioning, and physicians are using wéight

training as 2 therapeutic measure, (11) The literature
pertaining to the svort is continually 1mproving;; Publishers

of magazines.devoted to welght treining are making a con-

scious effort to provide accuraté information oh thé'subject.
Also,,reéearch reborté and articleé of évaluation are appear-
ing in the professional phy,sicé.l education literature.

) For many years coaches did nof let their athletes

1ift weights. In some cases,'fhis>is still true today. This
prejudice is the result of a lack of knowledge concerning

the nature of the activity and the basic physiological
principles of conditioning. Today, our coasches and physical
eduqatofé are reallzing the importance'of weight lifting and
welght training. As an indicatlon of the general trend in ath-
letics toward the use of weight training we find the followins ~
names of famous athletes who are weight lifters; Bob Richards (5),
Frank Stranshan (5), Bahdy_ Matson- (31), Bob Feller (10), Mal
Whitfield (5), Parry O'brien (5), Dick Cleveland (8) and

many other athletes. All of these athletes are in different

spd;ts and this 1s evidence that weilght training can be incor-

.’_porétéd in¥§ any athletic sctivity.
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Contrary to vopular §pinion,'we{ght‘iiffiné and
welght training require a great deal:ofWSKill."T; prove
this all you have to do is try to 1ift a hesvy barbell.
Skill is a fundamental .eguirement to success in weigkt
1ifting. It reduces the possibility of injury and it insures
that the desired muscles are exercised pfoperly. (8)

A carry-over sport ié’one which can be continued
profitably throughout 1ife and this is true for weight
1ifting and weicht training. It can be continued competit-
_iVeiy long after other'spprts are discontihﬁed, and it can
be continued in the form of Wétght training thfoughout

the entire 1life span., (8)

PUBLISHED MATERIAL

Counsilman (22)'stated in his research material that
weight training-does not cause muscle-boundness or cauée
the athlete to decreasé in speed. Weight training seemed to
1mprove power, speed, strength and flexibility. The effect
upon agilitj and codrdination needé more research. It also

~ seems that no type of single exerciéémdeveiops strength

and endurance. The suthor felt that weight training hed a
definite place’ih the thsical education ﬁfogram.

Steinﬁaus;(29) stéted that the strength of a muscle
is in dire;t proportion to the area of 1£s~§ross section.

When'é.ﬁuscle'beéomes stronger through the result of exercise

and hyperthrophies, the muscle cells do not increase in number, -
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but bécome largér._jThis lafgeneés or thickness 1is dependent
upon tne work done per minute or per second. Muscles will
gZrow larger és the result of exercise which is progressive.
Progressivé exercise will tex the muscle to its linmit &nd with
this hjpertrophy comes greater strensth. |

Breckenridge'and Vincent (2) indicated»thét no new -
muscle Tibers afe acqulired after birth.r Any increzse in e
muscle comes from an increase in 1ength, bresedth, snd thickness
of the preseﬁtyfibers.

Clark end HenryA(Zl) meésu&ed arm strength,‘effecﬁive
arm mess, and sveed of a latersl adductive afm movement in
sizxty-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 ﬁhe weight training exercises
(which d4id not iireétly involve the lateral arm test movement)
apparently cause increased mean zrm strength in thé test
Dosition and incressed mean speed of the test movement.

Also, in those cases where no changes were involved in the
felationship between arm strength/mass ratio and speed,
there:wés no consisﬁant corré{ation between individual
differences in'strength/mass ratio and maximal sveed of arﬁr
movement, which was feitAto support ﬁhe theory of high

neuromopor'épecificity.
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| Zorbas and Kérpovich'(3?) usedléoo men Tenging in age
from eighteen to thirty to determine the effect of weight
1ifting upon the speed of wmuscular contréction. The subjects
were divided into two grdups of'3OO men each., One group
consisted of men who had never particivated in weight treining,
and the other group ﬁas éombosed.of weighﬁ lifters who had
been participating inva welght training vrogram for

a minimum of six months and were stiil engaged in this
progran. vThelsubjects were tesﬁed for sveed of 2 rotary
movemenﬁ of_thé»afm. ~The resﬁlts éhowed that_ﬁhe‘weight
lifting gZroun was Significently'faster than the non-velght
lifting gfbup 1n.performing 2 rotary motion of the arm.

Wilkin's (35) sﬁudy revealéd that one semester of
weight‘training has no slowing effect on the speed of érm.
movenent; hoﬁévér, it was aléo revealed that nelther ddes it
increase speed of movément more than 2 semeéter of swimming
or golf; He also goes‘on to say that the chronic weight
ment is impsired.

Chui (Zd) measured the speed of the standing press,
curl, supine press, tiunk extensions, squat, and sit-up to
determine the effects of an isometric and 1soton1¢ training
progrém’upon the speed of these movements; He found- that_
gains-ip_streﬁgth eXerted in perfdrming a movement are v
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- accompained by gains in the sbeed of execution of tﬁemsame

movement measured agsinst resistsnce and agsinst no resistance. .

He found no difference in speed gain from isotonic'or

~isometric programs.

Copen (18) tested leg strength after three different

programs of k¥nee bends of varying répetitions. The first

grouo did three sets of ‘nine to ten revetitions, 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 trat there was no significant difference
betﬁeen phe ;hree systems of'training, with all three training
procedures resulting in improvement of both static and dynamié
strength. “

Berger (15) used seventy-nine male subjects in‘a study,
to determine which propoffions of maximum leg stréngth used
in training were effective for increasing leg strength used -
in training were effective for increasing 1eg strength with” |
one maximum effort performed each week. Three groups trained
twice weekly at 66 per cent, 80 per cent, and 90 per cent,
maximum effort respectively plus one seségon.per week at
maximum effort, The_results showed that train}ng with two-

thirds meximum effort for one set, three times per week

"would not inorqgse'stfength in a six week period. However,

a significant'increase'innleg strength did occur after two-

Weeks'of-traihihg'twipe weekly’with two-thirds'q;”more
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maximum effort end at ITeast one maximum dynamic effort per-

formed on the third weekly trainiﬁé session.

Alexandér, et al., (13) did a study involving Varsity
ice hockey players, and found that the speed of shooting
in the skating slap wrist shots improved significantly in
associstion with a five week program of selected exercises
designed to strengthenuthe particular muscle groups of the
hand, arms, and the shoulder active in these'two tyoves of
shots., ‘ ,'. i | _ -‘—-v

Whitley and Smith (36) studied vérious'methqu of
sfrength development to determine which was the most
influential in causing a speéd'inqrease in a horizontal
flexion movement of the arm. The methods théy used were
isometric-isotonic, dynamic overload, and free éwing. They
found that regardless of the type of strengﬁhith‘ .
exercises used, inecresesing the streﬂgth of a muscle‘involvéd
in a specific movement ﬁakes_it possible for faster movément
of the limbs, »

McGraw and Burnham (17) indicate thzt no single method
is adequate in achieving maximur development of both strength
and endursnce.- They also state that isotonic and isometric.
»methods appear to be best effective for versons who are

strong initially. ' D -
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McCLemenﬁé (25) sﬁudy revealed that the four training
programs investigated were equally effective in causing : N
increase in tre power of the leg eand thiéh muscles uszd in
the verticle jump. He also states that strength is relasted
to power, but gains in étrehgth are not reiatéd‘to gains in
power. | |

_Berger and Henderson (1l4) conclude that dynamic
leg strength and static 1egbstrength are both related’to leg

4power. They.-also state that neithe?bleg strength nor static
strength is ﬁore relafed to leg power théﬁ'the,Cther.

Bender and Kaplan (16) indicaﬁe that strength
necessary to perform a dynamic movement can be measured By
isometric techniques. They also indicate that failure in
a»given movement may bé caused by a 1a¢k of strength only
at a specific région in the range of the motion, and
that some external assistaﬁcé in passing ﬁhrough that regionﬁ“
can pfoduce sﬁccess. |

Thompson and Stull (34) found that speed in swim=-
ming was improved through direét practice, but found‘thatm
welght training alﬁﬁ; and a dombination of both swimming an&i
welght training to be detrimental tO'Speed in swiﬁﬁing. ' -
It hés been suggested that interfe:enqe,may'accur when foreign

activities to the skill are introduced.
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>It has brev;dusly been stated that leg power 1is
one‘gf Ehe>maih éSSeﬁtLals fofﬂrunning speed: Gray, et al.,
(24) studied the relationship hetween leg power as measured
by the verticle Jjump énd speed ofileg movement as measured
by the bicycle ergometer. He found that a +.470 correlation
exisﬁed between leg sveed and leg power, this being significant
at the 0.1 per cent level of confidehce.'

This would seem to indicste that there is a relation-
ship-between leg strength and running}gpeed,_as has been

pointed out by several studies. - Eoever, other studieé have

“revealed that there is no relationship between the'two.'

" Chui (19) tested twenty-two subjects on the sixty-yard
dash before and after a three month weight training progfam.
Seventeen of the subjects showed improvement, four showed no
difference, and one ran slower by O,l»sécoﬁdglas a resulf :
of the weight training Drogram.“'Of the seventeen who ran
faster, the mean increase was 0.33 seconds, with the individual
increases ranging from 0.1 to 0.6 seconds. These resultém
seem to indicate the probability of increasing running

speed tthugh training with Systematic weight training

exercises. -

Schultz (27) utilized three trainingimethdds (direct
practice, repetitive sprintigg, and weight training), to -
determine their effects'on ﬁotor performance tests. He féund i
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- that direct practice of the zig-zazs run rés'superior to bqthN

welght training and repetitive sprinting in improvémeht ﬁfi_
performance in this event. Also, a combination of weight
training and repetitive sprlnting causéd 2 slight-imprqvement
in speed in the sixty yard dash over fhe repetitive sprinting
program alone. He concluded,byvsajing "the superiority of
weight‘training in the improvement of motor zctivities is nof
corroborated when it 1s compared with other intensive training
programs.

| Dintimaﬁ (23) used a flexibility.training progran,
» weight training program, end a combination flexibility-
welght training program to determine which wouid have the
most significent effect on sprinting speed. He found that
both the flexibility and the weight trainingAprograms, when_
used as a supplement to sprint training, did not improve .
running speed significantly'morebthan the sprint training
program alone. _

Start, et al., (28) states that speed has considefable

similarity to power and little to strength and that the

latter two factors appezred ressonably separate entities.

PREVIOUS STUDIES

‘To the best of -the invéstigators knowledge their has

been no previous study concerning weight training programs

and théir‘relafionsﬁiﬁ‘foiphe_ho yé;d-dash at South Milwaukee



back and leg dynamometer. However, the program caused a

20

High School, South Milwsukee, Wisconsin.

UNFUBLISHED MATERIAL

Meisel (44) did a study to determine the effect of a
welght training program on sprinting speed over a distance
of ten yards. The welght training program consisting of

arm curls, shoulder press, heel raises, squats, right and -

| left flexion, and right and left gluteous. pull signi-

ficantly increased the strength of the legs as measured by a |

~loss of speed significant at the 2 per cent level of confidence

in running the distance of ten yards,

Ness and Sharos (45) conducted a weight training pragram
for four weeks to determine the effect of weignt training
on leg strength on the vertical jump. . The weight'training~
program consisted of deep knee bends and heel ralses with
heavy resistance of weights. Their results showed that the
weight trainingfgroup increased significantly over‘the control

group in both vertical jumping ability and leg strength as

messured by the back and leg dynamometer.

Brown and Riley'(UO) did a similar study using two -
groups of freshman basketball players at Springfield College.

One group participated in a five week weight training program

‘consisting only of heel raises, while the other attended
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thé regular physical education classes. fhé'resﬁlts of this;r
study showed that 2z weight training b;ogram 6f five weeks
using only the heel raising exercise significantly increasé
vertical jumping ability and leg strength. _
Falin (42) used thrée different trainingvmethods to
develop leg strength and vertical jumping ability. The
first group participated in a.weighﬁ training program and
did Jumping exercises with a weighted'belt, the second gfdup
participated in a weight training program and did jumping
beiercises without a weight belt, and the thiri group'was
limited to a program of weight training alone. The results
showed. that both grouvs after usiné-the Jumping exerciseé had
significantly increased in leg strength, with the group using
the weighted belt being the most effective in the improVemeht
of vertical jumping zbility and leg strength. |
Baldini's (38)Astudy was to determine if weight trainiﬁé
had any effects on students who scored lower than the thirtieth
percentile on the "PFR" physical fitness teét given each
fall at the University of Tennessee,.. and were thus required to
take a éuarter of weight training. Théy were tested on tﬁe
"PFR" (which included two-mihﬁte sitéups; pull-ups, and a
250 yard Shuttle_run); chalk jump, and grip strengtﬁ at the
begihniné:andvénd.of'the quarter. After the quarter of |

weight~tﬁaining, there was no significant difference“iq
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T group étrength, vertical Jjump, ofwsif-uosg while performance

Qﬂ the shuttle run and pull-ups incressed Significantlj'
at the 1 per cent level of confidence. o

Brown (41) tested fifty-eight subjects enrolled in a
weight training class at The University of Tennessee for
reaction time and speed of»movément, and found that there
wes no significant diffe;énce in 1mprovement of either as a
result of the weight trainiﬁg program. | |

~Barnes (39) used two groups of Jjunior high school boys

in a study to determine the effect offWeight training on

speed in the one hundred yard dssh. One group attended the
régular physical educationv01asses, and the other partici-
pated in a weight training program consisting of half-

squats, curls, and knee bends. He concluded by saying, "It

apoears that within the llmitations of this study that a weight

training program tends to increase speed in ninth grede
Jumior high school boys." -

.Reynolds (46) used a squat jump-knee bend program to
determine its effects on speed in the one hundred yard dash
1hvfreshmen eﬁfolied in a winter quarter weightvtraining

class at The University of Tennessee. The results showed

‘that twelve of the subjécts'ran faster, three ran- slower,

and four showed no difference. He concluded'by?ééying‘that

‘heavy resistance exercises will probably increase speed in
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thé one hundréd‘yard dasﬁ in freshmen boys.

Walters (48) testedﬁthirty—fiveféubjects on speed in
the one hundfed yard daéh"befbfe and after avweigbt traininé
program of squat jumps and knee bends;v'Ten'of the subjects
ran faster, sixteen ran slower, and nine showed no 4ifference,
The results of the study showed very little difference in
speed in the one hundred yard dash'aftef'a‘period of weight
traininé. | |

Swééting (47) did a study to determine tﬂe effectiveness
of running, weight training, and a’pombinatioh_of these on
épfinting speed over a‘distance of thirty yards. ‘He>found
that running improved speed significantly more than the
weight.training progfam,qand also fouﬁd running to be as
effective as the combination program. The results showed
that the program of weight training alohe did ﬁot"imbrové
speed more than =a prdgram of no weight~training at all.

Helixon (43) used first year high SOhOOIAtrack_per-

formers in a study to determine the effects of weight training

on running and jumping ability. The experiment group pvartici-
pated in a program of'half-squats, arm press behind hesd, and

curls; while the control group was not involved in any formal

~ exerclise program. The results showed_that_there’was no

significant differences between the fwo groups in the;vertical
jump, one hundred Yard-dash,-runniné_brbad jump, or mile

run.
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PROCEDURES

This chapter is concerned with the»selegtion of
subjects, the testingaapnaratus and prbcédures;‘and the
administration of the weight training program.

SUBJECTS
The subjects used in this study were fifty-two maie

students enrolled in thé Junior and senior physical edﬁéation,
classes at South Milwaukee High School., The éﬁbjects Sélécted'
were non-athletes which elimiﬁated thé problém of conflicts |
with the coachiﬁg staff., -Due to schedule conflicts, the sub-
jects were limited to two workouts per week. None of the
fifty-two participants was involved in any vigorous activity -
outside of class such as athletics. -
The subjects were all put through a two week condition-
"ing program before being randomly assigned to a specific“j' _
group. . This was doneﬁtb (1) reduce the possibilities of
injury, (2) teach the subjecﬁs the proper methods of 1lifting
welghts, and (3) aid the subjects in a starting point in
the amoﬁnt of poundage to be lifted, |
The age of the'subjects ranged from sixteen to nineteen ‘

with the mean age being sixteen point seven, -

\_g . o . - - . - - b . - T e

N
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The subjects'in the~dla§ées met for fifty-two minutes
per day, two days per- week throﬁgh:the éntifé school year -
and followed the étﬁendance regulatiéns set up by the invest-
igator. The subjects were informsd that they were participat-
ing in a study and were urged to put fourth maximum effort on

the tests that would be used.

WEIGHT TRAINING PROGRAM

The exercises involved in this expéfiment are the bench
press, (picture on page 26) standing arm curl with an E-Z .
curl bar, (picture on page 28) and the one-half squat.
(picture on page 30) All of the groups did four sets of the
three exercises, ahd were restricted to‘a specified number
of repetitions, _

Group El1 used the most widely accepted method to ihem
crease. strength; Group EZ used exercisés for strength and
endﬁrancé; and Group E3 used exercises for en&urance. Group
Cl was the control group and did not particiﬁate in the Weight
training program. This grdﬁp wés also used to determine if
welght training had.any effect on muscle hypertrobhy, dynamic
strength, and speed, ~(Raw scofes in Appehdix 4)

On thé.first day of each weék éll groupé (1, E2, E3)

"increased at minimum standasrds 2% pounds in the bench press,
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Bench Press -
‘ o ~ (start and Lockout position)
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Standing Arm Curl
(Start and Finish position)

i
i
§
i
3
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Standihg Arm Curl
(Starting downward movement)_




One-Half Squat

(Start end Finish)

30



One-Half Squatb

_(Stafﬁing upward movement)

:
;
%
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2% pounds in the arm curl, and 5 poﬁnds in the one-hélf'sqﬁat.

Subjects who were unable to perform the required number of
repetitions used the weight of the‘prior week., If they were .
able to handle more weight than indicsted for the required

amount of repetitions they were not restricted.

TEST APPARATUS

Weight Training Equipment -

A power rack (picture on page 33) wss used to test the

" subjects on one maximﬁm'repetition in the half squat. It was

-also used during their work out. The bench préss was also

tested on one maximum repetition. A barbell Was used and a
bench with racks. (picture on page 34) The curl was tested in

the same manner and an E-Z curl bar was used. (picture on page 28)

Stop Watches

The stop watches used in this study were~manufacturedv
by Sporteraft, and were calibrated to the nesrest one-tenth of

a second,

Tape Measure

A steel tape measure waes used to take 211 body

measurements to the nearest one-gquarter inch.



] Power Rack )
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- TESTING PROCEDURES

Helight and Welght

All subjects'were measured for'height and weight
on the scales and étadiometer at the South Milwaukee
High School training room at the beginning and end of the
study.- Height wss recordéd.to the nearest Qne;half inch,

and weight wss recorded to the nearest pound.

Leg Strength

A1l subjects weré tested for leg strengﬁh oh the
power rack, The sﬁbjects were given ihstruc?ions to take
a position under tﬁe bér on the rack with the bar behind the
‘head. The pins were removed by the spotters and the subject
squated to the half squat position and returned to the
starting position. All subjects were instructed to keep
their back straight, look up io the ceiling, inhale on the:
way down, and exhale on the way up. Subjects were given
thfee‘chances at a maximum weight if they felt they could

1ift more,

Bench Press

All subjects were tested for strength in the benéh
préss. The subjects were given instructions to 1lie on the
bench on thelr back. They were to take their proper grip,
Vgive the spotter a verbal signal brlng the weight down to the

chest at nipple levelvand‘press the weig@; to arms 1engthfinf
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required form. All subjects were required to press the weight
evenly with both arms, buttocks were to remain on the bench as
were the shoulders. Subjects were also given three attempts

tollift.what ever poundage they could handle.

Arm Strength

All subjects were tested for arm’stréngth in the arm
curl. Subjects were inctructed to-ﬁsevthe E-7 curl ber. |
All of the subjects were in the standing position at the
start and finish of the 11ft. The 1ift was started with
the welght at arms length and then curled to the finish.
Subjects were 1hstructed to keep their feet flét,on the
floor aﬁd not to have any swaying or Jerking motions iﬁ thé

1ift. Subjects were given three chances to perform the 1lift,

7 Ali subjects were tested for speed on the South
Milwaukee High School track. This assured that there would
bg;ho difference in the running surfzce for the initial and
final tests.

The timer was placed at a mark forty ysrds-from the
starting position. The ruﬁners were 1nstrﬁcted to start
when they'were ready and the timef,would start the wétch on
his first initial move. All subjects were permitted to take
a brief.warm-up>if desired, Subjects were ﬁermitted a maiimum

of three trials if they so desired. The best time was Tecorded. _



. CHAPTER IV
ANALYSIS OF DATA

The current investigation was designed to determine
the effect of three selected weight training programs and
their relationship to time in the forty yard dash. The data -
were recordéd prior to.and following an eight month training
period. |

This chapterwconsistswof a rep9rt'on the stétisticalq

data pertaining to the four groups of subjects and an analysis

of the statistical treatment of this data.

Statistical Treatment

The data were statistically treated with‘an analysis

of covériancé’to‘gompenséte for the difference in the meén
scores of the treatment at the beginning and to adjust
vthe-post mean scores. |

»-&he analysils 6f covariancé revealed that the statistical
treatment wes significant and furthér-investigation was done
to determine where the significance was located. The statisticai'”
data was then anslyzed by the use of a t test.  The t test was
statistically analyzed wiphiﬁ and between the four-groups to

determine‘where the test was significant.



Forty Yard Dash

TABLE I

40 Yard Dash

Initial 2nd Finél Scores
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Group Total Mean Total Mean F
E1 702 5,40 - 681 5,23
E2 727 5.59 686 5.27
E3 724 5.56 696 5.35
c1 715 5.50 718 5.52
- 11.73*
(dr=48) :

#3tatistically significant at the .01% level of confidence

The analysis of the forty yard dash revealed an F = 11,73

which was significent at the .01 per cent level of confidence,

Since the obtained F is-significant further tresatment of this

data 1s necessary to determine where the'le#el of significance

is located. Further analysis will be determined by the

statispiéél treatment of the t tests
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TABLE II .
40 Yard Dash

t-Test Within Each Group

Group Pre-test S.D. = Post-test S.D. Diff. ot
Mean Mean

E1 5.38 .23 5.23 .22 .15 .16

E2  5.59 29 - 5.27 27 .32 .28

E3 5.56 .32 5.35 .27 .21 .18

c1 5.50 19 5.52 18 -.02 =03

(ar=24)

" At test was used‘within each group to determine if
there‘werersignificant differences. In order to bengigni- '
ficent the obtained t must exceed a value of 2.06.

The t value for each of theigroubs did not reach the
.05 perkcent level of éonfidence. vThe statistical treatment
used has indicated that theréiis no significant differences
within each of thékfour groups tested iﬁ the 4o yard dzsh.

The experimental groups all hed a faster time in the .

- final analyéis of the post test means. The contrél grbup

) ';ian slower in the-post test than on the,pre-tgst.
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TABLE III
40 Yard Dash

t-Test Between Groups

Group Pre-Test S.D. Post-Test S.D. -Diff, t

Mean ; Megn
E1 E2 5.48 .27 | 5.25 2h 23 .70
El E3 5.47 .28 5,28 25 .19 63 -
CELC1 sk 21 5.37 25 .07 .28
E2 E3 5,58 .30 - 5.31 .26 L7 67
E2 C1  5.54 .24 5.40 | ".25 .14 .32
E3 C1 5.53 .26 5.43 24 L1025

(ar=25)

The obtained t must exceed a value‘o% 2.05 in order to
be significant. The t test revealed that there was no
significant differences between the four groups.

- The analysis of. the pre and post test mesns indicate

that 211 of the grdups ran faster in the post test,
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TABLE IV
Bench Press

Initial and Final Scores

Group Total Mean Total" Mean .- F

1. 1815 139.6 ‘; 2330 179.2

2. 1460 7» 112.3 2450 188.4

3. 1605 | 123.4 2295 176.5
‘«4i 1820 140.0 1870 13.8

| o : 32.52%
(IF=58)

#Statistically . significant at the .01% ievel of confidence

The analjsisbof the bench press revealed an F = 32,52 |
which was significant at the .Oi per cent level of confidenCe;
Since the obtained F is significant further trestment of this
daﬁé is necessafy to determine where the 1eve1'of significance
is located. Further analjsis was determined by the

statistical treatment of the t test.
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TABLE V
. Bench Press

t-Test Within Each Group

Group Pre-Test 3.D. Post~Test S.D. Diff, t

Mezn Mean
El ;, 1 139.6 18.53 179.2 24,48 39,6 -4, 65%
B2 112.3 23,14 173.9' 52.75 61.6 -3.85%
E3 123,k 14,63 176.53  24.69 53,1 ~6.66%

c1 - 140.0  -32.21 143.8 32,02 3.8 -0.29

(ar=24)

#Significent at the .01% level of confidence

A t test was used within each group to determine if.'
there were significaent differences. 1In ofder to be signifiéant-
the obtained t must exceed a value of 2.06. |

The t value fof each of the expverimentsl groups exceeded
2.06 and the control sgroup failed to exceed the necessary score.
The statistical tré;tment revealed that there was a signifiéant
difference within the experimental groups at the/:OI per éent“

level of confidence. All of the t values showed an inverse

relationship. -Group E3 had the highest t followed by Groups

E1l and B2 respectively.. - - .
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Bench Press

 t-Test Between Groups
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- B2

Group  Pre-Test S.D. Post-Test S.D. - Diff, t
Mesn Mean :

E1 E2 125.9 24,3 183.8  25.0 0 57.9  -10,9%
El E3 132.5 17.9 177.8 23.6 46.3 -13, 5%
E1 C1 139.9 26,4 1615 - 2.6 21.7 - 5, 1%

E3 117.8  19.4 182.5 25.4 64,7 = -13,9%
E2 C1 126.1 31,2 "166.1 36.0 40.0° - 5.0%
E3 C1 131.7 26.6 160.1  31.9 28.4 - 5.1%
(df=25)

#Statistically significant at the .01% level of confidence

The obtained t must exceed a value of 2.05 in order to

be significant. .The t test revealed that there wes a signi-

ficant difference between all of the groups at the .01 per

cent level of confidenée.

The statistical treatment revealed thet all of the groups

~ had an inverse relatidnship. The highest t value was fdund.‘

between groups E2 and EB.‘:
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TABLE VII -
Half Squat

Initial and Finél Scores

Group Total ] Mean Total Mesn - F

1. 3530 271.5 - 5525 - 425.0

2. %  2%.9  62.60  81.5

3. 3535 271.9 5685 437.3

v, 3350 257.6 3570 2746

_ | 37.90%
(df=48)

*Statistically significant Bt the one percent level

The énélysis_of the‘half squat revealed an F = 37,90
which was significant at the .01 per cent level of confidence.
Since the obtained F is significsnt further trestment of this

m;vdéta is necéssary to determine where the level of significance
is located. Further énalysis will be determined by the

statistical trestment of the t test.
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TABLE VILI
Half Squat

t-Test Within Bach Group

Group Pre-Test S.D. Fost-Test = S.D. Diff. t

- Mean Mean

Bl v 271.5 45,9  425,0 71.7 153.5 -6, 49%
E2. - 236,9 34.4 _ 481.5 68.3 244.6 -11,52%
E3 —  271.9  49.9 - 437.3 684 16514 - 57.03%

ci 257.6  57.1 2746  57.6 ~17.0 - -0.75

(df=24)

#Statistically significéht at the .01% level of confidence

At test>was used within éachvgfbup to ‘determine if
there were signifigant differences. The obtained t must
exceed a vaiue of 2.06_in order to be significant.-,_

The t value for the experimental groups was significant
atnthe .01 per éent level of confidence and all of the scores
had an inverse felationship. The control group did not reach |
the needed t value and was not significant at_the .05 per cent

1eve1-of confidence.
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TABLE IX -
Half Squat

t-Test Between Groups

Group Pre-Test S.D. Post-Test  S.D. Diff. t

Mean Mean
E1 E2 254.2 ha.6 hs3.2 72.9  199.0 -12.7%
E1l E3 271.7  M46.1  430.0 69.1 153.8 -13.8%
CEL Gl 2646 50.2  349.8  97.7 85.2 - 5.3%
SE2 B3 2Zsh.b bh.p o 4sg.L2 71.3  203.8 -13.6%
E2 C1 247.3  b6.4 378.0 119.9 130.7 - 5.2%
E3 C1 264.8  52.0 354.8 101,7 60.0 - 5.3%

(df=25)

#¥Statistically significant at ﬁhe .01% level of confidence |

-The obtained t must exceed a value of 2.05 in order
to be sig;ificant. The t .test revealed that there was a
significant difference between all_of the groups at the ,01
per cent level of confidence. |

The statistical treatment reﬁealed~that all of the groups
_héd an inverse relationship. The highest t value was found

- between groups El and E3.
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TABLE X
ArmvCuri‘

Initial and Final Scores.

Group Total Mean Totsl . Mean ' F
1. 1085 83.4 1385 106.5
2. 970 74.6 1485 114.2
3. 1110 85.3 ~ 1kko 110.7
Tow, lok5  80.3 1140 87.6
- 25.31%
(df=48)

#3tatistically significant at the one per éént level

The analysis of the arm curl revealed an P ='25.31
which was_significant st tﬁe .01 per cent level of confidence.
Sinée the obtained Fis significant further.treatmeht of
this data is necessary to detéfmine where the level of sig-
nificanée is located. Further analysis will be determined

by the statisticel treatment of the t test.
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TABLE XI
Arm Curl

t-Test Within Each Group

Group Pre-Test 5.0, Post-Test S.D. Diff. t

Mean . Mezan
E1 73.2.  10.9  104.8 11,6 31.6  ~5.47%
E2 4.6 - 11,0 114,2 20.0 39.6 = -6.22%
E3 853  12.8  110.7. . 13.0 254  -5.00%

c1 - 80.3  13.6 87.6 - 14.8. 7.3 -1.31

(dr=24)

#*Statistically significant at the .01% level of confidence -

A t-test was used within eéch groub tb determine if

there were significant differences. The obtained t must

exceed a value of 2.06 in order to be éignificant.

The t value for the experimental groups was significant
at the .Ol'éer centrlevélvof confldence and all of the scores
had én inverse relationship.. The control group 4did not reach
the needed -t value and was not significent st the .05 per

cent level of'donfidencé.
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TABLE XII
Arm Curl

t-Test Between Groups

Group Pre-Test S.D. Post-Test S.D. Diff. t

Mean . Mean
E1 E2 29.0  12.6 110.3  16.2  31.3  -11.8%
1 B3 8k 12.6  108.6  12.0 2h.2  -16,6%
. E1 Cl 81.9  13.0 97.1  15.8  15.2 - 6.7%
' E2 E3 80.0 12,7 . 112.5  16.3 32.5  -13.5%
E2 C1 7.5 12.2 100.9 - 21.5 23.4 - 6,1%

E3 C1 82.8  12.9 99.2 17.6 164 - 7.1%

(af=25)

#3tatistically significant at the .01% 1ével of confidencé

The obtainéd t must exceed a value of 2.05 in order
to be significant. The t test revealed that there was a
isignificant difference betweén all of the groups at the .01
per'cenf level of confidence. |

The statistical treatment revealed thét all of the
groups had aﬁ'in&erse relationshin. The h;ghest t value

‘was found between groups E1l and E3. = -
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TABLE XIII

Ranking of the_Groups

Group 40 yard dash  bench presé squat‘ -curl
. : . Rank
E1 1 2 3 3 9%
E2 2 1 1 1 5%
_E3 3 3 2 2 .io%
c1 b b b b 16

#Points were awarded to 1st through 4th places. They were

totaled and the group Withlthe least amqunt was placed 1st etc.

The results of the averages of the post-test scores
’_1nd£cate_that,group E2 ranked as'the strongest in the weight
training exercises and was the éecond fastest in the forty
yard dash. Group El1 was secdn&,.followed by Group E3 and

the Control Group.



| CHAPTER V
SUMMARY AND CONCLUSIONS»V -
SUMMARY |

This'study was concerned with determining the effects
of a welght training program designed to increasse dynamic
strength and decrease time in the forty-yard dash. Fifty-two
subjects enrolled at South Milwaukee High School were used
as subjects in this study. The subjects were given pre and
post tests to determine their initial and final scores inr
strength and spéed, They were teéted on the bench press,‘
‘one-half squat, bﬁri and the forty-yard dash.

The fifty-two subjects were randomly selécted into
four groups. Group El1l did two—fivenrepetitions, grdﬁp E2
did eight-ten repetitions, group E3 did‘fourﬁeen-fifteen
repetitions,‘and group Cl was the control group and did not
participaté in the weight trailning progranm. N |

The experiment program ran for a period of eight months,
with the first three groups meeting twice a week for fifty-two
minutes a period.

The experimental grouéé increased in stréngth at the
.01 per cent level of'confidencé{_ In the bench press Group
E3 had the highest t value. TIn the half-squat Group E2 had
the highest t value. In the arm curl Group E2 had the high-
ést t valﬁe,‘ The cgntrol group did hot make any significant

ﬁiﬁcreaSes_in strength or improveménthin'time in the for;y;

‘iiyard‘dash., e S RS
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The first three groups exverienced aﬂ imbroéement in
time in the forty-yard dash as a réSui;»of thé e#pefimental:
program; however this was not a statistically significant
decrease. Even though he results weré not statistically
significént a decrease of one-tenth of a second in time is
observaEly and practically significént. The results showed
that of.the fifty-two participants 38 ran‘féster, L ran
slower, and_lo_did not imprové.in time.

The mean éVerageé of the ﬁre and post test in the forty
: &afd dash revealed that Gréup El had the fastest pre-test
mean'and'aiso rétained the fas%est time in the post-test mean

average. . : -
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7 CONCLUSIONS

From the results of this study, the following
conclusions were made: |

1. A concentrated program ofAbench presses willbincrease
strength in the chest‘significantly at the'one»per cent level
of confildence. o

2. A concentratedkprogrém of one-half squats will
increase leg'strength'at the. one per'cent level ofmconfidenCé.

| 3. A,concéntrated'program of arm curls Will.increaser

arm étrength at'éhé one pér cent level of confidence.

L, A weighﬁ training program designed to increase strength
18 beneficial in maintainihg running speed in the forty-yard
dash. - |

5. An“incfeaée in leg strength wiil not always reéult
in an improvement in running speed in the forty-yard dash.

6. Speed is important in bazsic human motor performance
and it would indicste that a wéight training program would

increase speed.



54

- RECOMMENDATIONS

From the results of this study, the following
recommendations were made:

1. A further long term study be made using athletes.

2. A study be made using s veriety of different
exercises such 2s the militer& press, snatch, or clean and
Jerk, and a combination of leg extensibns.and leg curls and
.the ergometer; |

3. Uée a shorter running distance. -

b, 'Use'arlonger running distsnce.

5. Compare isotonib, isometric, and a regular weight
training program over afperiod of eight monthé. |

6. Use college students.

7. ‘Use junior high students.

8. Study the effects of a long term weight training
progran.on.other asnécts of'movement. |

9. Strength is important in basic human motor perfor-
mance and it is felt that a weight training program shpuld

be part of a phyéical educatoré preparation.,
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'APPENDIX A



Appendix A contains the raw scores of both the
pre-test and post-test of the 40 yard dash, Bench FPress,
. One~half Squat and the Arm Curl formeaCh of the four

groups.



. PEST SCORES for GROUP E1

L0 Yard Dash Bench Press % Squat - Arm Curl

5.6 5.4 140 195 330 U485 90 125
5.6 5.6 145 185 180 - 305 60 85
4.9 4.8 120 170 330 490 75 95
5,4 5.2 125 170 2130 '5307 , 85 110
5.3 5.2 120 - 160 280 440 75 100
5.3 5.2 120 165 250 350 70 100
5.6 5.4 155 170 330 440 80 105
5.7 5.5 150 195 300 475 100 115
5.5 . 5.2 185 245 265 325 - 110 120
5.2 5,1 - 125 165 250 420 75 105
5.3 5,2 140 175 260 490 95 120
5.1 4.9 140 145 300 425 . 90 95
5.5 5.4 150 190 225 350 ' 80 110



40 Yard Dash

TEST SCORES for GROUP E2

Bench Fress

Wi AU OV VUL LR
£ ] . » L] * 3 . . . - - L) ]
RO EF N~ OITO~IwWwOWm

AT IV ITAV AT IV W 1V
» * L ] L ] L] L ] . . - . - * -
WO N ECNW EW DO ®N

120
120
120
150
100
130
130
- 80

80

. 100

110
80
140

P2%)
190
175
225

190
210
205 -

195
165

175
160

145

175

% Squat
210 490
245 540
260 560
260 485
210 520
210 490
240 570
240 535
180 395
210 L2s.
300 390
- 225 360
290 500

63

Arm Curl
75 125
75 135
85 120
90 125
55 85
75 130
75 120
75 125
55 75
75 105
65 30
80 110
90 140



TEST SCORES for GRCUP E3

40 Yard Dash Bench Press %Sguat Arm Curl
5 5.3 120 160 325 L60 100 125
0 5.3 125 160 325 538 100 120
2 5.1 105 140 175 425 60 85
2 6.0 120 195 250 458 100 120
1 5.1 90 1135 225 Los 75 g5
1 4.9 140 180 . 323 458 100 120
5 5.4 125 205 - 225 275 80 105
6 5.3 130 180 325 538 80 120
7 5.2 140 170 325 538 90 120
7 5.6 115 165~ 280 340 » 80 100
8 5.6. 120 185 265 1355 70 - 95
2 5.t 135 205 240 1395 90 115

5.

il O\ Ovon
e @& ¢ & & 0 @ s & s o s o

: 140 215 250 L4oo 85 120



TEST SCORES for GROUFr C1

4O Yard Dash Bench Press £ Squsat Arz Curl
5.3 5.3 180 180 285 290 90 90
5.5 5.4 120 130 220 230 RO 85
5.3 5.4 125 125 230 240 85 85
5.3 5.3 170 170 330 350 95 100
5.8 5.8 70 80 170 190 60 75
5.3 5.3 .160 170 330 345 95 100
5.4 5.5 150 145 330 340 90 105
5.7 5.6 170 160 330 1345 - 90 85
5.5 5.7 180 19¢C 250 300 85 105
5.7 5.7 150 150 235 2135 70 70
5.4 5.4 135 145 205 235 75 85
5.8 5.8 90 35 195 200 50 55
5.5 5.6 120 130 - 2k0 270 80 100






