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CHAPTER I

INTRODUCTION

For a number of years there has been some discussion
on the subject of what elements constitute the best type of
training program for competitive swimmers. Bach school of
thought has advocated its type of prograﬁ as the best, and
cach has turned out champion swimmers. o)

One of the largest areas of discussion and disagree-
ment has centered around the question of whether or not
competitive swimuers should include running or streauous
ileg work, other than kicking lape inm the pool, imn their
training prograas.

Some coaches and physical educators believe that the

competitive swimmer should not eangage in running or strenuons

ler work., They believe that activities such as ruaning,
skating, and skiing "tighten up"jmuacleu and hnmﬁéf swimeing
performance. Another group has used cross-country and en-
durance running in its training programs but has made 0o

atudies to determine the effect of these activities on the

performance of swimmers. Studies that will help te setile

. this .issue are needed, .







T. THE PEODLEM

dsatevent of she prollow. it wos the purpose of thia
study to detesmine the offoct of two different treining pro-
srame ugon the owioning opesd of high oe%ool boys fo the
2Glwyard erawi otsoke ovent. |

Ilogortance of the gtaly. Ye arae mtly bnahme
socords ond bottering moris in many aspects of the ﬁm
progran. Dost ooaches and athictes bolieve that tho amm
of today has more endurance, spoed, etreagth, sad pover than
Lio sountorpart of the past bossuse of advanced methods of
tradning. i

This study should be of lamportance to those cooches
who are cooldog mi@tiﬂo evidence on which to basy thelr
teadining programs and wethoda. |

12, ORCANTZATION OF TVE GEMATNDER OF TUB STUDY

The pecainder of the subject matter of this atudy wili
be presented in Pive meis divisions. Chapter II deals with
a poviow of reolated litorature. Chapter LII prosects the
sothods of researeh used in Che etudy ae well ag tho mothod
of testing, the training programs and froguency of craindog,

" and thie pethod of collecting data., The date are malyaad in
chopter IV. The final chepter contains the cummary, Concit-
asiones and, reccosoniations.







CHAPTER II

REVIEW OF THE LITERATURE

A review of literature related to the problem of this
study is presented in this chapter. Thompson and Stull
stated, "Except for opinions based upon empirical observa-
tions, little is known regarding the effects of various pro-
grams on speed in swimming."l There has been a great deal
of research done in the general field of swimming, but very
little of it has been in the area of evaluating training
programs for swimmers. Personal experiences or heresay
about the methods of others have been the usual bases for
evaluation, The literature reviewed is presented in two
sections. The first section deals with studies of various
physiological factors and swimming speed and performance.
The second secction reviews literature directly related to

the subject of ¢raining programs for swimmers.

Swegan and Thompson compiled research done in the

field of swimming in recent years. They citedaan unpub-

1. Hugh Thompson, and G. Alan Stull, "Effects of Vari-
ous Training Programs on Speed of Swimming," Ihe Research
guarterly, 301479, December, 1959.

2. D. Swegan, and H.Thompson, "Experimental Research
in Swimming," Scholastic Coach, 28:24, April, 1959.







lished Masters Thesis by Robert Lueft, of Pennsylvania

State University, on the subject of the effect of warming-
up upon swimming speed of forty-nine subjects. The warm-up
consisted of formal type exercises on land, and the fifty
vard crawl stroke in the water. Lueft concluded that the
mean times for the warm-up trials were slightly faster than
the mean times for the non-warm-up trials, The difference
i.: the mean times was significant up to the five bercent
level of confidence.

Fillipponisatudiod the effect of warming-up on the
swimning speed of twelve varsity swimmers. 7The subjects
were directed to swim a distance of 100 yards, five times
with a formal type warm-up and five times without warming-
up. Ne statistically significant difference was found be-

tween these times.

Another study on the iafluence of body temperature
on performance in eswimming was done by Muido for Acta Physio-
logiea Scandinavica in 1946.4 Muido exposed his subjects to
preliminary jogging for ten minutes, heavy preliminary work
on the bicycle ergometer for a ten minute period, hot

Ay 3. Mervyn Fillipponi,"The 'Effect of Whrninguup Upon
bpeed of Swimming 100 Yards,"(unpublished Masters Thesis,
Springfield College, Springfield, Massachusetts, 1951) .

4. Leonid Muido, "The Influence of lLody Temperature
on Performance in Swimming," Ag&g,gnxg;gégx;gg,§g§ng;gg;
vica, 123:102-109, 1946, citing Swegan and Thompson, loc.cit.
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w

showera, turkish bLathe, redio diathermy, and oold bLaths at
Jifforent inteorvais of time, e concluded:

i. A given distance could be swus in & shorter lme
whon the organiss ves waraod mvtmuly.

3. Hotheactive wersing by preliminary work th
warning by hot baths, radio distheray md t baths
had the sase beseficisl effect.

3. The incressed rectal, 1.0., biood tanperature,
fore swimuing seesed to Le mmuxmw
results than the mmudmuh mm

4. The deviation of the i.unmee af mu wag ot
isast 060-80 ainutes.

It 4a quite probable um the mrmn effect of
i wor body temporature is dus to the inorease in the
ut;yofmeuma ek ' -

{mxsummmmmmmmmw
¢ used hot showers as @ passive type weru-up for his sab-

iuota. Ho etated?

Lot Chouara.  The difference in evimming speed was
statistically eignificont. T :

Be Ton ewinners in 230 smuuusmmam
ghowed an laprovement of 1if for yard time teials
vhon the swias wose preceded by hot showers.
4 statistical consideration of the group data showed
uwuﬂmmmwwmﬂmxm
pro-heated swins to be highly umﬂmﬁ.

Cariile suggested that at M An mu climatea,

. gome. pagive Pro-race heating.of the body,. in addition B

5. Vobrbes Carliie, "Effect of Freliminary vasaive

sarming on Swimaing Ferfopmsance,” m Sepearch Luagiorils
37!1439 “ﬁya 1956,







some active work, constituted a valuable adjunct to the

warning-up proecedure.

Two groups of gubjeects were tested by Thompsonéto
deternine if warm-up affected performance in speed and en-
durance in swimming., No evidence was found of improvesent
from informal warm-up immediately preceding testing in
swimning, Formal warm-up did improve group performances
in speed and endurance in swimming. Purmdl warﬁ~up con=-
sisted of exercises which imitated the activity for which
the performer = was getting réady, and inférmal warmn-up

consisted of general, free-movement exercises.

7
DeVries, in his study of the effects of various

waru-up procedures on 100-yard times of competitive swim-

mers, found that swimmers reacted differently to different

types of warm-up. Thirteen subjaoﬁé swam five 100-yard

trials with each of the differeit warm-up methods, inélud-

ing swimming warm-up, hot shower warm-up, calisthenics,

and massage warm-up. His major findingn were as follows:t
1. Considering all swimmers in onc group regardless of
strokes swum, it was found that warming up by

500-yards was effective in reducing the subsequent 100-
yard time trials by a significantly mean difference.

' 6. lugh Thompson, *ﬁffeéb'of ﬁirﬁpup Upon Physiecal
Performance in Selected Activities," The Research Juarterly,
292245 , May, 1958.

7+ HeAs DeVries, "Effect of Various Warm-up Proce-
dures on 1l00-Yard Times of Competitive Swinmors;ﬁgghg;gg~

Search Quarterly, 30:18 , llarch, 19§9.







2. Considering all swimmers in one group, regardless
of style swum, it was found that warming up by six-
minute hot showers, or by calistheniecs, or by massage
had no effects which were significantly different
from those of the controls.

3, For a free-style swimmer, only the calisthenics
warm-up had a significant effect upon the time trial.
It slowed them down compared to the controlled group.

4. For the breast-strokers and dolphin swimmers, only
the calisthenics warm-up increased swimming speed.

5. A distinct difference in reaction to warming-up by
calisthenics was observed between the free-style swim-
mers and the breaststrokers and dolphin swimmers. Where-
as the breaststrokers and dolphin men improved their
100-yard trials with this method, the free-stylers
slowed down.

After analyzing these findings he concluded:
1. Swimming performance at the level of the highly
skilled competitive swimmer can be improved by the pro-
per warm-up procedure.
2. Swimming performance at the level of the highly
akilied competitive swimmer can be impaired by the im-
proper warm-up procedure.
3. There is an interaction between the warm-up pro-
cedure and the type of stroke swum, so that it may be

well to vary the warm-up procedure according to the
stroke swum,

There have been some studies in areas other than that
of warming-up procedures. Karpovich studied the effect of
oxygen consumption on swimming performance of varsity swinm-
mers at Springfield College. le reported thats

1. Oxygen inhalation immediately followed by swimming
increased speed in the 1l00-yard sprint.

8. P.V. Karpovich, "The Effect of Oxygen Inhalation

on Swimming Performance," The Research {uarterly,5:15L
May, 1934.







2. Inhalations four to five minutes before perform-
ance didn't diaprove speed,

3. Inhalation of oxygen for five ainutes after a 100-
yvard swim had little effect upon recovery, as jndaod
by a second 1l00-yard swim 20 minutes later.

4. Oxygen breathing immediately after severe exercise

did give guicker relief frem respiratory and eircule-
tory embarrassment,

9 .

Haldi and Wynn reported a study regarding the effect

of drugs on swimming performance. They found thats
1, Ingestion of 100 milligrams of metrasol, 5 milli-
grams of bengedrine sulfate, 250 milligrams of caffeine
alkaloid or 200 milligrams of sucrose approximately
an hour and a half before swimming had little or no
effect on sprint aswime of 100-yards.
2. DBlood sugar levels after swisming did not differ
appreciably, regardless of the material ingested.
Subjects did not know what material was being ingested
prior to performance.

These same investigators studied the effect of diet
on swimming performance, In experiments on twelve swimuers,
they found that the time required to swim each of three laps
in a 100-yard sprint was the same after a ‘hmy meal as efter
a light meal ecaten two-and-a-half to three hours before
swinning, Supplementation of the light meal by the in-
gestion of 50 br 100 grams of sucrose one hour before
swimming had no effect on swimming time.

‘The drop~off in the second and third laps, which is
taken as an index of fatigne, was the same regardless of

9+ Js Haldi, and Winfrey Wynn, "Action of Drugs on

Efi’iciengy of Swimmers," Ihe Zesearch Juarterly, 173100,
May’ 94 3







the amount of food intake before the swlmming. The blood -

gugar concentration immediately after swimming was app-
roximately the same in all the experiments regardless of
he food intakc.m
Balluutudiud the effect of eating at various times
apon performance in swimming. JHe rdund that of the aix
time intervals tested no one of the :l.ntoivala had any more
ef feot than any other on the time required to swis one-
hundred yards in the free-style stroke.
_Ha\adnauoonductod a study to determine the effect
of training for swimming upon the morphological composi-
tion of the blood., EBight varsity swimmers were tested
for blood composition before, during, and after a season
of competitive swimaing, Aa analysis of his data ashowed
Chat s 7
i. At the beginniang of traianing there was an immediate
rise in the younger forms of the neutrophiles, which
reached its maximum at the peak of training and re-

turned to normal soon after the discontinuation of
training,

10, J. Haldi, and Wiafrey Wynn, "Observations on Eff-
icieney of Swimmere as Related to Some Changes in Fro-ex-

ercise Nutriment", Journal of Nutrition, 20:5, May, 1946.

... . dd. -Jerry R.-Ball, "Effect of Bating at Various Tises
Upon Subsequent Performances in Swimming,” Ihe Rescarch
dusrteriy, 33:166, May, 1962,

"12, C.C.Hamhting, "Effect of Training in Swinming
Upon the Morphological Composition of the Blood", IThe
Lesearch Juarterly, 6859, ey, 1935.







10
2 Training in swimming not only causes a re-dis-
tribution of the white corpuscles, but alseo increases
the activities of the blood forming tissuves,

Johunson and Wongu-hud:lod young, healthy, varaity
swimners over a fourteen month period to determine the
effect of a typical training and competitive collegiate
swimming program on plasma, cholesterol and, phospholipids,
They found that the ‘exorcia« used for conditioning varsity
swinming athletes did not significantly lower blood choles-
torol and phospholipids. |

Rohter studied the effect of starting from a dry
body state on swismming speed. He tested four differont
groups of college students in short speed swims. "Each
subject was timed during two trialsi when he started the
race from a dry body atate, and one when he entered the

pool before the start of the time trial and ﬂmﬁa«l sub-
nerged up to the neck for a designated period.”

The first group was timed both dry and after a
thirty second submersion period. The dry body stote times
were significant ovar tho times taken after submersion at
the ten per cent level of significance. The other three

| 13: | Hilidohaien, mud Hosey Wonk tfevte o Aaiss
oise on Plasma Choleaterol and Phospholipids in College
Jwimmers", Ihe Eesearch Juarteply, 321514, December, 1961,

14, Frank D, Rohter, "Effects on Swimming Speed

of Starting From a Dry Body State", IThe Reseagpch Juarterly
331142, Marech, 1962, . : ;







...........

11
groups were tested both from the dry body state and after

a two minute submerasion in the water, In all three groups
the subjects registersd faaster times when swimming from
the dry body state, In two of the three groupa the diff-
erence between the dry and submersion times was significant
at the ten per cent level of significance, and in the third
group the difference between the times was significant at
the five per cvent level of significance. All four groups
averaged faster times when astarting from a dry body state.

Thompson and Stull reported a study on the effects
of welght training on the speed of swimming., They studied
the effects of gix different training programs en the spesc
of swismlng thirty yards, Their subjects, eighty-one male
college students, were divided inte the various groupsi

1, Controlled participated in absolutely no
vigorous exercise & t the six-week training
P@!‘iﬂd.

2. Yeight traiaing group met for three forty-minute
periods sach weck, and performed thirteen different
welght training exercises, ten repetitions each.

3. OSwimming group I-swam a distance and a sprint
workout three times weekly.

15, H.lL. Thompson, and G.A. Stull, "Effects of Var-
ious Training Programs on Speed of Swimming®, IThe Research
Quarterdy, 303482, December, 1959.







CT

times weekly using the asame routine as swimalag group
T and employed the same exercises as the weight train-
ing group three times weekly,

5, BSwimming group Il-used the same routine as swirming
group I, but swam six times a week,

6. Swimming group III-performed & routine of twelve
30-yard sprints and ten starts daily, six dayas a weel,

After testing these six groups both before and after a aix
weel training period in which the subjects trained in the
above programs they coneludeds

1. Students who participated in abseolutely no exercise
did not improvo in speed in swimming 30 yards,

2. The weight-training &m enployed three timos
per weelk in this study did mot significantly ilmprove
group performance in speed swimaing, '

3. Owismers who practiced starts, kicking for 150
yards, ara stroking for 150 yards, two 60-yard sprinte
at three-quarters speed and three j0-yard sprints at
full speed three times per week significantly iuproved
thelr performances in speed of awimming 30 yards. (This
t ratio was significant beyond the 1 per cent level of
confidence, ,

4. Subjects who swam six times weekly the same routine
a8 cited in conclusien 3, above, showed, a significant

improvement in speed B

5. Swismers who practiced twelve JO-yard gprints and
ten starts six times per wesk, improved signifisantly
in speed in swimming 30 yards,

6o Swimmers who did specific exercises with welghts
three times weekly and swam three times weckly improved

~significantly their porfgmnces in swimedag,16 . . . . . . .. ..
7 ) f

The findings of Davis contradicted the conclusions

16. Ibid, 9.485.

17, Jack F. Davis, "The Bffect of Weight Training on
Speed in Swisming®, The Phvaical Educator, 12:28-29, Harch,
19554 : ;







13
reached by Thompson and 3tull, After testing them in aprint

crawl swimming, Davis subjected seyeantsen male college
students to a vigerous and comprehensive welight training
progran for nine weeks. During this period the subjects did
not train with swimming mr%outn, but were allowed So enter
the water once a week, After the intensive weight train-
ing program, oa the tenth week of the experiment, ﬁavin
retested all of the subjects in sprint crawl swimming, Hie
findings revealed that all seventeen subjects increased
thelr speed in swimming the crawl stroke. He concluded

that weight training was not detrimental to swimming, but
highly beneficial, Davis failed teo mu.on whether or not
the increases made by the subjecta were statistically
significant,

Daviawalso studied the effects of training and
conditioning f&r middle distance swimming upon various
physical measures., Davis teated t.hiré»y male college
students in the following factors: (1) cardiovascular
condif.ion, {2) general physical fitnesa, (3) gross stength,
(4) motor fitness, (5) strength of the muscle groups pri-
marily utilised in swimming the crawl stroke, md (6) t.h.
‘stréngth décrements of these mvolved ml«. Ho m—-

jected them to seven Weeks traiming for middle distance

18. Jack F., Davis, "BEffects of Training and Condi- ‘
tioning for Middle Distance Swimming Upon Various Physiecal
Neasures," Ihe Regearch Juarterly, 30:413-412, December,1959.







swimming, and retested them in these physical measures

after this training program. His conclusions were as

follows:

1. General physical fitness, motor fitness, gross
strength, and swimming time all evidenced highly
significant improvement.

2. All test items of the various test batteries,
with the exceptions of grip strength, showed improve-
ment well beyond the .01 level of confidence.

3. Significant improvement was obtained, in the cable-
tension strength of the knee extensors, shoulder flex-
ors, and shoulder extenscrs.

4. The highest significant relationships obtained be-

tween swimming time and all variables studied were lung

capacity and various gross strength measures.

5. No significant differences were found for cardiovas-~

cular condition or the strength decrement indexes.

Nunneylgstudicd the relationship between circuit

training and the improvement of endurance, speed, weight,
and strength of swimmers during a six week training period.
The experimental group combined a circuit routine, which
consisted of two arm curl with bar bell, bounce jumps with
knee 1lift at stall bars, bent-over rowing motiomn with
bar bell, leg press with bar bell, two arm press with bar-
bell and squat thrusts, with swimming in their program,

whilc tho control group had -wt-ing only. It was found in .

the retest at the end of six weeks that the experimental
group made significant gains in swimming endurance, and
speed, weight, and ability to perform chins and pushups.

19. Derek N. Nunney, "Relation of Circuit Training
to Swimming," The Research Quarterly, 31:197, May, 1960.
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The econtrol group made significant gains in swimming en-

durance and weight and tended to lose strength as measured
Ly the ability to perform chins, vertical juup, and push-
ups. 7There was no significant evidence to indicate that
the circuit training was in aay way detrimental to swimming
performance.

Agide from these studies on the subject of training
for swimming, there have been a number of magazine articles
and chapters in books, written primarily by swimming in-
structors and coaches, that have dealt wiﬁh this subject
of training programs for swimmers.

The United States Naval Inatituta,zoadvocated the
use of calisthenics and water games (water polo, water
basketball, etec.) in the training program for swimmers.

Kiphuth,zlcxplained that he used calisthenics in
training his swimmers. He claimed that the muscles used in
swinming could be developed more quickly by.a routine of
calisthenice than by trying to condition them through
swimming alone. He particularly stressed the usa'of land

drills and cross-country running in the pre-season and

early season training periods.

20. The inited States Naval Institute. Swimming,
(Annapolis, Md., The United States Naval Institute, 1944).
Pe 255.

21, Robert J, Kiphuth, Swismming (New York, Ronald
Press Company, 1942). p. 37.
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22
Arvmbruster, Allen, and Harlan, stressed the usage

of exercises and land drills in the development of atrength
for swimmers. They stated:

For peak performance in swinming, the muscles, which
are the sources of power, must be strong. As a rule
the practice of the sport itself is not sufficient
to develep the muscles to their greatest streagth.
The addition of strength-building exercises can be
used to supplement this mmseular development,

They listed two different exercise programe for swimmers
and divers. The first group of exercises ﬂhc designed
particularly to develop flexibility. The second group
were special body huilding exercises for swinmsra.‘ Among
these were a nuﬁber of bar-bell Qxeroiseu to dovelop‘the
fore-arm, and upper-arm, oipooially biceps and tricopi
muscles. They ilao explained exercises for the choat;
back, légs; and abdominal muscles. In speaking about the
pre-competition period they advocated the use of runniﬁg
outdoors to develop wind endurance.

Rajkizswas particularly emphatic about the use of

iand exercises in the training program for competitive
gwimmers, In addition to this accent on gymnastics and

running in the basic conditioning period he felt that

22, Dave Armbruster, and others, Swimming and Biving,
St Louiﬁt C.VobﬁOSby CO.», 1958). P 219. . ¢

23. Sela Rajki, The e of g.qmnm% Swimniac,
(Budapest, Hungary: University Printing House, 1950.) p. 0J.
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every swimmer should have at least twenty minutes a day in

.

gymnastic work, thru-out the year.

Davien,zdmade the following statement,

I think we swinming coaches can take lessons from

the track coaches. We should encourage all of our

swimmers to go out for cross-country, for this sport

builds up one's musele fibers.

Ryanzswna another coach who emphasized the use of
land drills as an activity for training swimnefa. iie gtated
that they had a two-fold value for the team. First of all,
they helped the swimmer to prepare his body and musclesn fop
the strenuoﬁs activities that lay ahéad in the coming Conpa-
titive season. The second importance of these drili sessions
was that they provided a method by which the team could start
training as a unit. lis program particularly ﬁtron-ed
exercises that would add strength and flexibility to a

swinmers'! muaclea.

In another artiecle, Ryan26cpoke about the pre-season
training program that he used for training swimmers at the
Universitonf Florida. Thias program was done three days
per week and consisted of a rugged period of calisthenics,

which was designed to streangthen and condition the swinming

24. James ll. Davies, "The Soft American Swimming
Coach®, Swimming Pool Age, February, 1960, p.47.

25. Jack Ryan, "Calisthenics for Swimmers®, Athletic
Journal, 36:16, Januéry, 1956. f

26. Jack Ryan, "A Pre-Season Training Program for
Swimmers", Athletic Journal, 40:21, November, 1959,
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muscles, and the running of laps on the track to stengthen

the leg muscles and increase the cardiac efficiency. The
program continued through the month of October but during
the latter part of the month the running was cancelled and

in its place the team started kicking laps in the pool.,
27 :
Lipovetz felt that track work and gymnastics could

be a beneficial part of the training programe for swimmers
as long as these activities were not over indulged in, but

that the best form of exercise for a good swimmer was

swimming,

Counsilman recognized the similarity of a running
workout to a iwimning workout. Regarding principles of
training he stated:

When it is not poseible to practice the specific
activity for which the athlete is training, it is wise
to prevent loss of conditioning, by engaging in an
exercise program as similar to the regular training pro-
gram as possible. Running has been substituted for
swinming by swimmers who are traveling and are unable
to find a pool available for practicing. We have used
calistheniecs and pulley weight exercises to prevent
excessive loss of conditioning in swimmers who have
had ear infections and are unable to enter the water.
Calisthenics and running have been substituted for
many other forms of training.28.

27. F.J. Lipovetsz WWQE- :
: é!ﬂﬂﬂ%ﬁf&ﬂt!i&ﬂm&ﬁﬂ : "'gggtllb Minneapolis; Burgess
Publi ng Coo,

1945’ PesOo

28, James E. Coungilman, "Principles of Training",
Athletic Jourmal, 35:42, March, 1955. i
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Gray eurveyed 127 swimming ooaches for their ideas

349

about trainiag and econditioning compotitive Mn. il
stated that modern awlmming coaches nauod that a swismser
should be given a pre-season training program whether it be
on land or in the water, ian order teo pupan him for the
wore vigorous work to follow during the competitive season.
0f the coaches surveyed, fifty-seven por cent had a pre-
season body bg;tlding progyram, and the reat did not, either
because of lack of equipmant, or time, Fifty-nine per cent
of the coaches did met use pulley-weights bocause the cost
was prohibitive. Some sixty of the coaches had their
swimners do daily exercises to develop and strengthen the
lower back, leg, and abdominal museles, and to increase
zenerel flexibility, The time devoted to daily pre-season
calisthenics ranged from tem to forty mimutes daily. Moat
coaches indicated that they would like to spend wore tiwme
on calisthenies., The number of wooks devoted to the pre-
asvason body buildiang program ranged from one to two weelts,
to eleven to twelve woeks, the average progras beilng threo

fiartiauh waa another coach who recognised the imw

39. Yorman Gpay, "Training and Conditioning for
i}zg?ge’ﬁiuva Swimndng®, Athletic Journpi, 32114, Pebruary,
oo

30. Poaul laprtlaub, "Conditioning for Swimaing®™,
Athletic Journal, 39130, October, 1038,
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portance ol land drills in conditioning for swimming. He
advocated that both bar-bell exercises and celisthenics were
important, lie felt that thg bar-bell exercises should be
done more in dhe pre-season pericd and should always be
followed by work in the water to keep the swimmers?! muscles
loose and pliable. ﬂeta;sg felt that calisthenics which
would stretch and strengthen the swisming muscles, should be
done as part of the daily workoucithroughoue the season.

Gardn3031Was another coach who uged dry land exercises
in training his swimmers. Gardner thought that a certain
amount of calisthenics and weight lifting were beneficial
for swimmers as long as this work was properly supervised
by a qualified instructor. Gardner also believed that
cross-country running on the grass was good to build up
the leg muscles of swimmers. He felt that the running
should be properly supervised.

Dawsonszwrote an eneyclopedia of swimming exercisca
which contained the swimming exercises philosophy of a aumber
of famous swimming coaches. He noted thét the exercises

for swimmers were divided into three main groups, those

which developed strength, those which developed suppleness

31. "Gardner's Yankee Clipper Makes Them Run to

Juim Well," Junior Swimmer-Swimming World,2:14-15,0ctober,
1061,

32. Buck Dawson, A Swimmer's Look of Dry Lapd Ex-
ercies. {(Ann Arbor, Michigan, Swim Central,1961).pp 1,9.













CHAPTER III

METHODOLOGY OF RESEARCH

This chapter will discuss the subjects and time
division of the experiment, the testing procedures, and the

training programs used.
fhe Subjects

The subjects selected for this study were forty-four
male high school students emrolled at the Carl Sandburg
Consolidated High School in Orland Park, Illincis. The sub-
jects ranged in age from fourtqon‘to eighteen years and all

were candidates for the freshman-sophomore or varsity swine

aing teams of the school. The students were all volunteers
who were acquainted with the purposes and requirements of
the study. All of the subjects were told that the experi-
nent would be strenuous and exhausting and that they would
be expected to make "all-out” efforts in both the testing
and training programs,

Medical examinations were given to the subjects ho~
fore the beginning of the experiment to determine their
health status. Although the diet, training, and sleeping
habits of the subjects could not be completely controlled

during the experimental period, all of thq subjects were

acquainted with desirable athletie. traiming habits by means







23
of a lecture that was given prior to the beginning of the

experiment, All of the subjects agreed to get a reasonable
amount of sleep each night; to eat a well-balanced diet;
and refrain from smoking or drinking alcholie beverages
during the experimental period.

All subjects appeared to comply with the above re-
quests and to cooperate fully.

There were two criteria for choosing the subjects for
this experiment., First, the subjects were chosen for their
ability to achieve a four peint rating on their American
crawl stroke on the following four point scale:

1 point - Poor

2 point -~ Below Average
3 point - Average

4 point ~ Good

The rating was done by two qualified American Red Cross
Safety Instructors.

The second criterion was the ability to complete a
200 yard crawl stroke swim in three minutes and thirty
secondds, or better. .

The subjects were divided into matched groups in
the following manner: On the basis of the best 200 yard
test time done during the pre~training period.‘apd_gpqoydf :

'ihg.fo.tﬁe'sesding method used for championship swimming

meets. In this way the mean time for each group was equated

thus facilitating measurement and evaluation of the groups.

One subject in each group was éppointed as the group leader.
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These two group leaders were asked to pick two slips of paper
from the top of a table. On the face~down side of each slip
was the training program: either program A or program B (ex-
plained below). that his group would follow during the train-
ing experiment period. Thereafter the groups were referred

to as Group A (Control) and Group B (Experimental).

Time Division

The total time required for this study was seven
weeks, divided into three parta: the pre-training period of
one week; the training period of approximately five and a
half weeksj and the post-training or final testing period
which was given on the last two days of the study.

Ihe pre-training period. During the first week of
training, two functions were performed. First,; the subjects
were given instructions and practice in stroke techniques,
starts, and turns (the open turn was used by all subjects).
Their ability in these skills was brought te a fairly stable
level, Also, during this period the subjects became familiar
with paecing in the 200-yard swim, Bach subject swam three
time trials in the 200-yard event, In each trial the sub- ‘.
‘jects were asked 6o'vié§ fﬁgir‘pQéo.iﬁ ArAe;'tﬁai ;th might
familiarize himself with the pace that enabled him to swim
his fastest time trial. The fastest 200-yard test time done
during this period was the one that was used for measurement

purposeas,







fhe trailning period. This period constituted the

training and conditiening phase. The subjects met five times
per week, The workout periods were each at least an hour in
length, The sessions were held Monday through Friday leaving
the week-end for rest, |
Ihe final testing perigd. The lasgt two days eof the
experiment were devoted to administering the twe final time
trials. Since throughout the whole experiment the subjects
worked on pacing this race, the fastest trial doﬁe during
this period was deemed to be a roliable measure of thersule
jects ability in the event., This fastest post-training
time trial was used to measure the amount of improvement

brought about by the training programs,

Progedures for Testing

The test used for measurement in this experiment was
the 200-yard crawl stroke swim. The test was evaluated in
terms of time rather than style or form.

Frior to taking time trials each swimmer performed
the following warm-up:

(A) Streteching, trunk, and shouldor rotation-five—
. . . ten minutes, -

(B) Bobbing thirty times
(C) Pifty yards of easy kicking

(D) Pifty yards of easy pulling

(E) Piffy yards of easy swimming







Each subject swam his time trial alone. WNational

Collegiate Athletic Association swimming rules were followed
in all time trials in reéard to starting, turning, and
timing. The timing was done with the same stopwatch by the
same timer who was thoroughly experienced in this skill.

All testing was done in an indoor swimming pool whicﬁ
was twenty five yards long. During the tests the air temp-
erature waa 84 degrees Fahrenheit and the water temperature

was kept at 78 degrees Fahrenheit.

Listed below are the daily warm-up and workout pro-

grams employed by each group during the training period of

this study.

fhis group did the following workouts in the swimming pool

five days per week, warming up each day with ten push-ups,
fifteen sit-ups, fifteen knee-bends, stretching exercises,

bobbing twenty times, and a warm shower.

Eirgt Weel
londay - Warm-up, kick 100 yards, pull 100 yards, swim
220 yards(easy) Sk B o) Ao IR

tuesday - Warm-up, swim 100 yards, (easy), two 100 yard
swims for pace.

Wednesday - Warm-up, kick 100 yards, pull 100 yards,
swim 220 yards (easy),

Thursday - Waim-up, pull 50 yardae, %ick 50 yards, swinm
100 yards {(easy), two 125 yard swims for pace.







Wednesday - 1
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Friday - Warm-up, pull 100 yards, kick 100 yards, swim
100 yards (easy), swim two all out 50 yard swins, swim
220 yards (easy),

Second Week

Monday - Warm-up, overdistance swimming-swim 350 yards
at i speed, swim 220 yards (easy), swim 100 yards (easy).

Tuesday -~ Warm—up; pull SO yards; kick 50 yards, iwim
100 yards (easy), ewim 200 yvards, pacing first 125 yards
and finishing at 3 speed.

)

Wednesday - Warm-up, swim two 100 yards swims (easy),
swim 200 yards at 3/4 speed, swim two 100 yards at §
speed,

Thursday -~ Warm-up, pull 50 yards, kick 50 yards, swim
pace 125 yards, swim 200 yards at 3/4 speed.

Friday - Warm-up, kick 50 yards, pull 50 yards, swim
220 yards (ou.yy, sprint four 50 vard swims.

Ihird Week

Monday - Warm-up, overdistance swimming for 45 minutes
(swim, rest, swim, etec.). ’

Tuesday - Warm-up, swim 100 yards (easy), pace two 150
yard swims.,

arm-up, swim .00 yards (easy), swim two
5, swim two 100 yard swims (easy) at 3/4

Thursday - Warm-up, 100 yard ewim (easy), swim 200 yards
pacing first 150 yards, 100 yard swim (easy). :

Friday - Warm-up, swim 100 yards (easy), swim five 50
yard sprints, swim 200 yards (easy). ‘

... . Iourth Week .

Monday -~ Warm-up, swim 100 yards (easy),'uwim 100 yards
at 3/4 speed, swim two 300 yard swims at 3/4 speed,
swim 200 yards (easy).

Tuesday -~ Warm-up, swim 100 yards (easy), .wim\p;eé 175
vards, swim two 100 yard swims at half speed.
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Wednesday - Warm-up, overdistance swimming (swim at
least 3/4 of a miles. ' el

fhursday - swin-100 yards (easy), swim 200 yards, pacing
first 175 yards, swim 200 yards (easy). : ‘

Friday - Warm-up, swim four 200 yard swims at half speed.

Eifth Week

Monday - Warm-up, swim 440 yards picking up and slowing
down {above and below § speed) at 50 yard intervals,
swim 220 yards at { speed, swim 100 yards (easy). ;

Tueaday - Warm-up, pull 50 yards, kiekwﬁghyafds, swin
100 yards (easy), swim 200 yards at race pace. ’

Wednesday - Warm-up, overdistance swimming (ewim at
least one mile).

Thuraday ~ Warm-up, pull 5C yards, kick 50 yards, swinm
100 yards (easy), swim 200 yards at race pace.

Friday - Warm-up, swim 100 yards (easy), swim 440 yards
all out, swim 220 yards (easy), swim 100 yards all out.

Sixth Heek

Monday -~ Warm-up, swim two 200 yard swims in an atteupt
to loosen up.

Tuesday - Warm-up (coneisting of stretching, and trunk
and shoulder rotation exercises; bobbing thirty times;
50 yards of easy kickings 50 yerds of easy pullingj

50 yards of easy swimming), all out 200 yard swim test.

Wednesday ~ Reat.

Thursday - Warm-up {(same as above)all out 200 yard swinm
test.

'Fiidéy'-'Aéchﬁuiaie't§nting data, discuse workout and
testing programs with participants,







Group B {Experimental

This group ran three days per week and swam tﬁo. 4This group
worked out on Monday, Wednesday, and Friday on the t(rack,
and Tuesday and Thursday they worked out with Gronp A in
the swimming pool. On the days the subjecta'r;n, their
warm-up congisted of the following; ten push-ups, fifteen
git-ups, fifteen knee-bends, stretching exercises, and
breathing exercises. On the days the subjeoté‘workbd out
in the swimming pool, they performed the same swimming
warm-ups as Group A. '

First Week

Monday - Warm-up, run two 440 yard runs (easy), run 880
vards (easy). :

Tuesday - Warm-up, swim 100 yards (easy), pace two 100
vard swims,.

Wednesday ~ Warm-up, run two 440 yard runs (easy), run
880 yards (easy).

Thursday - Warm-up, pull 50 yards, kick 50 yards, swim
100 yards (easy), pace two 125 yard swinms,

Friday - Warm-up, run three 440 yard runs (easy), run
two all out 220 yard sprints.

Second Week
Monday - Warm-up, overdistance rumning - run 1320 yards

at 4 speed, walk 440 yards, run 880 yards (easy), run
440 yards feasy). . 1 SUunl UGl e e S G
Tuesday - Warm-up, pull 50 yards, kick 50 yards, swim

100 yards (easy), swim 200 yards, pacing first 125 yards
and finishing at § speed.

Wednesday - Warm-up, ran two 440 yard runs, (easy),run
880 yards (easy), run four 220 yard sprints.

%
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Thursday -~ Warm-up, pull 50 yards, kick 50 yards, swim
pace 125 yards, swim 200 yards at 3/4 speed.

Friday - Warm-up, run 440 yard run (easy), run 880
yards (easy), run four 220 yard sprints. :

Ihird Week

Monday - Warm-up, overdistance running for forty-five
minutes (run, walk, rest, run, etc.).

Tuesday - Warm-up, swim 100 yards (easy), p@ce two 150
vard swims, : 8 o v ‘

Wednesday - Warm-up, run 440 yards (easy), 3/4 speed,
two 880 yard runs, two 440 yard runs, (easy).

Thursday - Warm?up, swim 100 yards (easy), swim 200
yards, pacing first 150 yards, 100 yard swim (easy).

Friday - Warm-up, run 440 yards (easy), run five 220
yards sprints, run 880 yards easy.

Fourth Week

Monday - Warm-up, run 440 yards (easy), ruhg449 at 3/4 :
t(ipeeds run two 1320 yard runs at 3/4 speed, run 880 yards
easy). :

Tuesday -~ Warm-up, swim 100 yards'(baly), swin ﬁ&ce 175
vards, swim § speed two 100 yard swims. g G

Wednesday - Warm-up, overdistance rumning (run at least
2‘% mileg) -

Thursday -~ Warm-up, swim 100 yards (easy), swim 200
yards, pacing first 175 yards, swim 200 yards (easy).

Friday - Warm-up, run four 880 yard runs at above §
speed.

Fifth Week .

Monday - Waram-up, run one mile picking up and slowing
down (above and below § speed) at 220 yard intervals,
run 880 yards at { speed, run 440 yards (easy).

Tﬁesday - Warm-up, pull 50 yards, kiclk 50 yards, swim
100 yards (easy), swim 200 yards at race pace.







Wednesday ~ Warm-up, overdistance running (run at
leagt three miles).

Thursday -~ Warmeup, pull 50 yards, kick 50 yards, swinm
100 yards (easy), swim 200 yards at race pace.

.day - Warm-up, run 440 yards (easy), run one mile
al; out, run 880 yards (easy), run 440 yards all out.

Sixth Week

Monday - Warm-up, run two 880 yard runs in an attempt
o loosen up.

Tuesday - Warm-up (consisting of stretching, and trunk
and shoulder rotation exercises: obbing thirty times;
50 yards of easy kicking; 50 yarcs of easy pulling;

50 yards of easy swimming), all out 200 yard swim test.

Wednesday -~ Rest.

Thursday ~ Warm-up (same as above), all out 200 yard
swim test,

Friday - Accumnlate testing data, discuss woprkout and
testing programs with participants.







CHAPTER XV

TREATMENT OF THE DATA

In this chapter the analysis of the data was under-
taken to determine whether or not tha results of the ex-

poriment were statistically significant.

Skatistical Ireatment

The difference between the prc~trnih1ng tests and
final tests for both ¢h¢ experimental and control groups
was used both to evaluatg_the progress made within esach
group, and to compare the two groups in torms of progress.

In order to datoruino‘uhethof or not the two differ-
ent groups 1ﬁmr610d thcir‘porfoingnce as a result of the
training program that they followed, Lhe data for both the
experimental and contiol grotps were treated in the followe
ing manner.The means of ﬁké pre-training test times and
final test times were computed f}ud the raw scores by usiag
the formmla M= lngt’.(sdo Tﬁblo IV in the appendix). Then
the standard dcviq}icnavof hodh pro~tra‘ and final test

times were found by using the formula SD=¥N , in which xz.
stood for the deviation of the scores from the mean score

squared, and N stood for the number of subjects. The
standard error of the mean of both the pre-~training and

final test times was calculated by the use of the formula
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SD
431=4ﬁf- in which ED stood for the standard deviation.

After finding these measures the difference between the
mean times for the pre-training and final test times was
found by subtracting (M, 07n,.

The next step was to find the coefficient of correla-
tion between the test scores of pre-training and final tests.
The r was found by using the formule r«%x- dx dy, in which
xy stood for the deviations from the mean £¥ one group of
scores multiplied by the deviations from the mean of the
other group of scores. Then to find the standard error of
the difference between the means obtained in the pre-train-
ing test and the final test the formula for correlated data
which was ﬁllf-)lz AN 0'2111 + ﬁxz - erlzﬂl (ﬁlz was used,
In this formula (%} M, and [ M, were the standard errors of the

pre~training and final test means and £y, was the co-
efficient of correlation between raw scores made on pre-
training and final tests.

The r ratio was then computed to determine whether
or not the difference between the pre-training and final
test times were significant.

After determining whether or not significant improve-

‘ment took place within the experimental and control groups

these two groups were compared to determine whether or not
the improvement made by the control group was significantly

greater than that made by the experimental group.
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In order to compare the groupe the means, standard
deviations, and standard errors of the means were found fqr
the final tests of both groupa. Then the mean difference
was found by subtracting the mean of the experimental group's
final times from the mean of the control group's final times.
The reliability coefficient was then found between the final
scoras of hoth groups. With these data the standard error
of the difference between the final test means was calcula-
ted and the t ratio was computed te determine whethar or

not the difference was significant.

In the analysis of Croup P, the Experimental Group,
it was found that all but three of the subjects improved
their time after the six week training period. The pre-~
trainiag test times had a mean gf'iso.a seconds, a standard
deviation of 18,40, and the atanda?d error of the pre-training
teat times was 3.92. The“meanadf the findl test times was
170.5 secconds, while the standard deviation was 14.98 and
the dtandard error of tho\fipal teat tiqnq Qas 3.19. .Thov
difference between the pre-training und f1na1 test means
was 9.8 seconds.’ Thb'réliability‘éohfficiaﬁt'bbﬁwéeﬁ the
pre-training and final test times was found to be +.80,

The standard error of the difference between the pre-train-

ing and final test mean times waszs 2.36. The t ratio was
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4+15, BSince with twenty-one degrees of freedom a t of 2.83

3

is significant at the .01 level of cbnfidence, it ¢an be
seen that the ¢ of .00 is significant. Table I shows these
facts in tabular form.

“he above data show that the Bxperimental Group made
significant gaine in speed in swimming the 200 yard crawl
atroke event after participating in a six week training
program that consisted of three days per week of runaing
and two days per week of swimming.

In analyzing Group A, or the Control CGroup, it was
found that of the twenty-two subjects all but two had faster
times after six weeks of training. The pre-training test
tLimes had a mean of 178.06 seconds and a standard deviation
of 19.94. The standard error of the pre-~training mean was
4+25. The mean of the final test btimes was 168.7 seconds,
the standard deviation was 17.58 and the standard error of

the final test mean was 3.75. The difference between the

pre~training and final tdh£ mean times was 9.9 seconds and
the coefficient of correlation between the pre-training and
final test times was an r of +.88., The standard error of
the difference between the pre~training and final test mean
times was 2.02; The 't raiio'is 9.9/2.02 or 4,41, Since
thers were twenty-two subjects, there are twenty-two pairs
of secores and twenty-two differences so that the df, or

degrees of freedom becomes 22~1 or 21. Upon consulting the
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t table it was found that with twenty-one degrees of free-

dom a ¢ of 2,83 is significant at the ,01 level of confi-
dence. The obtained t is 4.41 and hence can be termed signi-
ficant, Table II shows the preceecding data in tabular form,

The above data show that the Control Group made
significant gains in speed in swimming the 200 yard crawl
stroke event after participating in a six week training
program that consisted of swimming workouts five days per
weel,

In comparing the final tests of the experimental and
control groups, it was found that the reliability coeffi-
cient was +.76, and the‘difference between the final test
neans was 1,80 seconds. These two measures were combined
with the mean; standard de#iation, and standard error of
the mean of each of the final groups to calculate the
standard error of ﬁhe difference botﬁeen the final test
neans of the control and experimental groups. The standard
error of the difference betwo;n-theso means was 2,46. The
t ratio was then calculated and found to be .73 which was
not gignificant., Table IIX shoﬁa this data in tabular form.

The above data show that altho both the Experimental
and -Centrol groups made significant gains as 2 result of
the different programs that they followed, neither one
made significantly greater improvement than the other.

the next chapter will contain a summary, coneclusions,

recommendations for further study,
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CHAPTER V
SUMMARY, CONCLUSIONS,; AND RECOMMENDATIONS

This chapter contains a swmmary, conclusions, and,

recommendations for further astudy.
Summary

The purpose of this study was to determine the
effect of two different training programs upon the swimming
speed of high school boys in the 200 yard crawl stroke event.

The forty-four subjects for the study were candidates
for either the varsity or freshman-sophomore swimming teamns
at the Carl Sandburg Consolidated High Schoel in Orland Park,
Illinois, During a one week pre-training period the subjects
were given three time trials in the 200 yard crawl stroke
event. The fastest of these trials was used as a basis for
dividing the subjects into two matched groups. One of the
matched groupe was selected at random to be the experimental
group and the other became the control group. The experi-
mental group followﬁd a aix week training program combining
running and swimming, while the control group had only

. swimming. . At .the. énd of the training program all subjects

were retested in the 200 yard crawl stroke event to deter~

mine if any improvement had taken place.







Conclusions

The following conclusions were derived from the

findings of this study:

i,

The experimental group made significant gains in
speed in awimming the 200 yvard crawl stroke event.
Thesc gains were significant at the one per cent
level of confidence,

The control group made significant gains in speed
in swimming the 200 yard crawl stroke event. These
gains were significant at the one per cent level
of confidence.

There was no gignificant difference between the
groups in improvement of swimming speed.

With swimmers at this skill level it is possible to
combine running with a swimming program without »
detrimental effect on swimming speed.

Recommendations

The following recommendations for further study and

research are made?

1.

This experiment should be done with swimmers of
championship caliber to determine the effectivencas
of the programs on swimmers of a higher skill level.

The experiment should be done using a longer training
period to determine if the same results would be
gained over an entire competitive swimming season.

A study of this nature would show if the experiment-
al training plan would be better for conditioning
swimaers in the early stages of the competitive.
bBeagor or would be good as a training procedure
throughout the entire season,
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