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CHAP'lBR I 

!fBI: PROBLBII ARD DBJIIJI1I!fIO.8 O. ftJtMS USB!) 

In ~ha pa.t d.cade, i.otonic and i.ometric exerci••• 

have becoJIe an integr.l part of IIlOst conditioning programa 

that. ar. conducted for coapetitiv••pora. Al~u9h JDO.t 

golf co.ches agr•• th.~ competitive golfers muat have 

strength and coordin.tion, there i. .ome di••gr....nt a. to 

how t.hi••1:reng~h should b••cquir.d. Co.ahes agr•• that 

i.otonic and i.one1:ric exerci••• incr.... power, but many 

coaches cont.nel that the incr.a•• will be acaoapanied by 

.hortened .uael•• and r ••1:ricted joint action. Despit. 

rumors that were pr.V.l.nt at on. time, there ba. be.n 

no evielenc. that participating in weight tr.ining aauses 

muscl.-boundn••s (lack of flexibility anel lo.s of coorc:li
1

nation and timing). 

ben if on. were to judge golf sol.ly on the basis 

of its most obvious valu.s, such as its current popularity, 

its carry-ov.r advantages, anel the stud.nt demand for 

instruction in its t.chniques, there should be little doubt 

for the use of training exercise. to improve golf perfor

mana.. Sine. i.otonic and iso_tric .x.rci••• help 

lDonald R. Ca.ady, Donald •• Mapes, and Louis B. 
All.y, Banslb99k 2! &uie,1 .itn••• Aqtiviti.. (Hew York. 
'.rhe JlaClDillan Ccapany, 1965), p. 52. 
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athletes to develop in other sports, it is logical to assume 
2

that they I81ght hold SOlD8 importance for competitive golfers. 

I. 'fBB PltOBLBM. 

'ta1iMtDt. .2! ~ problp• It was the purpose of 

this study (1) to compare the effect of certain isotonic and 

isa.etric exercises on golf perfor.ance at ~e high school 

level, (2) to determine if a cOJlbination of isotonic and 

iaometric ex.rcises would increase the efficiency of golf 

perfoJ:1aaDce, and (3) to provide a suppl_ntary exerci.e 

program for high school golf coaches which might be helpful 

in the improvement of competitive golf. 

k\pert.ancl .2.1 J:ht. ,t.gdy. nis study was designed 

to invest.igate a way of tmproving the golfer's strength, 

flexibili ty , and endurance. 'lhe improvement of these 

qualit.ies would re.ult in longer, truer drive. and iron 

shots with accurate chip shots and putts to assure him of 

a bet.t.er score. Coaches and athletes know that a skilled 

man with strength usually has an advantage over a man who 

depends on skill alone. It is easier for a strong man to 

develop endurance and to learn to move his body effectively 

because his muscle. have the &bility to carry him through 

2nisi., p. 51. 
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is now involved. '!'his type of contraction is called 

isotonic or dynamic. 

I'9IIttiq 8X!Fci.e. MIso" means equal, and an iso

metric contraction is one in which the muscle remains at the 

same (equal) length, because it is opposed by a re.istance 

which it cannot overcame; this is a static contraction. 

i.9l.' performance. Golf performance was interpreted 

a. meaning playing eighteen holes of golf. The distance the 

ball traveled while using a driver and five iron was also 

interpreted aa golf performance. 

Supplement. Par the purpose of this inve.tigation, 

the term ·supplement· was interpreted as meaning adding to 

the regular golf program isotonic and isometric exercise. 

for the iaprov~t of golf performance. 

Cglbination ~ isotonic ~ i'918t(ic fX!rci••a. In 

this report "combination" was interpreted as meaning the use 

of isotonic exercises on certain days during the ~.k and on 

alternate days the use of isometric exerci.es. 

III. M1I'1'HOD or PROCBDUU 

Participant.. The participants in this study were 

twenty-four members of the Wichita High School West varsity 

golf team. 
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.ach member was required = play seventy-two holea of 

golf for the purpose of dividing them in= three .tudy groups 

and one control group according = their mean acore. Also, 

a record ... established on the average distance of their 

driver and five iron by requiring each member to hit twenty

five balls. 

&xercis. programs for the three atudy groups were 

administered at 7.45 a.m., five day. a week for a period of 

.ight. weeks. Thia time was chosen so that all the member. 

would participat. in th.ir normal practice after school. 

Study Group.!. 1'his qroup used a cOllbination 

of isotonic and isometric exercises on alt.rnate days. 

On Monday, Wednesday, and Friday the members par

ticipated in isotonic exercises and on Tuesday and 

~uraday they participated in isometric exercises. 

Study Gro11R 11.. This group used only the isotonic 

ex.rci••s on Monday, Tue.day, Wednesday, lfhuraday, 

and Priday. 

8Sg4y Group Ill. This group used only the 

isometric exercises on Monday, Tuesday, Weclnesday, 

Thursday, and Priday. 

Control G£oup. '!'his group did not participate 

in any form of iso=nic or isometric exerci•••• 
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Zsote.onic sercis". I.sotonic exercise. selected for 

this report were taken from Gary Player l • Iaprovement Program 

which i. de.igned to strengthen and tone up all of the 
S

muscles Wled in a normal golf svinCi. aight rspetitiona 

were used on each exercise for the first weak. Two more 

repetitions for each exercise were added each week for the 

remainder of the study. There were twelve isotonic exercise. 

used in this study with the recammended time to complete the 

daily training program limited to approximately twenty 

minutes. 

Bquipment used for the isotonic exercise. were two 

barbells, s.ven pounda each. One five-pound wei9ht attached 

to a four-foot rope on a one-inch cylinder was used for the 

wrist roll. 

IIgIItr1c gxerci••!_ I.8~tric exerci.es selected 

for this report were taken from various studi•• , like tho.e 

of isotonic axercise. designed to strengthen and tone up all 

of the .Wleles used in a normal golf swing. There were two 

contraction bouts for each muscle exercise. '!'he Ciroup began 

with an eight-second contraction the first week and increa.ed 

it by two .econds each week until the recommended fiftean

second contrac:t.ion bout. were reached for the remainder of 

Soary Player, i.UX 'lavll'l, Golf IJJRX'9V~ 'roar. 
(Alabama. Diversified Product. Co~ration, 1964 , p. 1 
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the study. '1'here were twelve isometric exercises used in 

this .twly, and the rec~4ed t1Jle to complete the daily 

training pJ:OCJr.. was approx1llately twenty minute•• 

Bquipment used for i.ometric exercises was one golf 

club shaft and • regular isometric set of bars of standard 

size. 

t,.ting procedqil_ A test of each study group was 

given every two weeks on five phases of golf performance: 

(1) distance with the number one wood, or driver; (2) dis

tance with the number five iron; (3) accuracy of a fifty

foot chip into a three-foot radius around the hole which was 

recorded on the basis of whether or not it was successful, 

(4) accuracy of a three-foot putt recorded on the basis of 

whether or not it was succes.ful, and (5) accuracy of a 

ten-foot putt, also recorded on the basis of Whether or not 

it was .uccessful. avery participant in each of the five 

group. used six balls to complete the above skills. Only 

in the ca.e of the driver and five iron was he allowed to 

repeat a .hot. A target was set up which was to simulate 

a fairway for these two skills as the participants were 

required to hit a rea.onably .traiqht ball. If a ball were 

hit outside the fifty-yard area limit, the student was 

allowed to repeat until he had six balls in approximately 

the same direction. In this manner, there was a reasonable 
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certainty in recording the golfer's ability for distance 

which was of prime iaPOrtance for this particular skill. 

Also recorded were the results of eighteen holes of 

golf which each group was required to play on Saturday. 

Since every JUJlber participated on the same day for the 

same number of bole., it gave an indication of what progress 

was being made of their golf performance. 

XV. LDat'A'l'IOBS or .,.. S'I'UDY 

The limitations of this study should be considered 

in relation to the results obtained from the data. The.e 

limitations include the number of participants, the fact 

that all ~ participants were from the same school, the 

exereis.. used, and the lenqth of time covered by the study. 

2ha limitations of the study were as followsl The 

partioipants were twenty-four members of the lflcbita High 

School West interscholastic golf team. All the part~cipant. 

were male. Isotonic exercises used in the study were the 

side lateral raise, front deltoid raise, curl, triaep 

kick-back, rear deltoid, golfer's twist, standing press, 

upright rowing, body twist, flying motion, stiff leg dead 

lift, and wrist roll. Isometric exercises used in the study 

were the back SWing, downswing top, downSWing middle, down

swing bottom, hip pivot, left side pull, press lockout, pull, 

curl, backward arm rai.er, frog kick, and toe ri.e. bercis. 
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programs were eonduc~ed every day exc::ep~ Sa~urday and 

Sunday. bereis.s tha~ were given each morning ~ook place 

before school and were conduc~ed in twen~y minuus. Length 

of ~he .~udy was eight weeke. 

Very lit~le research in i.o~onie and isome~ie exer

cise. and their effec~ on golf performance can be found. 

Therefore i ~ vas hoped that re.ul~. of ~his 8~udy and fu~ur• 

• tudie. in this area might be helpful in planning efficient 

and effec~ive high school golf programa. 

v. OVERVIEW 

Chapter X ou~lines the .cope of the s~udy which has 

been und.er~aken with the purpo.e of acquainting the reader 

with the na~ure of ~he problem. 'l'eZ'JUI which could have 

received various in~erpre~.tion. have been defined for ~he 

elarifica~ion of their u.e in ~hi. paper. Chap~er II 

pre.ent.a t:he opinions of expert.a in the field of golf on 

iao~nic and isometric exerci... a. they are rela~.d to 

golf perforaance. Chap~er III de.cribe. and ev.lua~e. the 

technique. uaed in the ~..~in9 procedure. Chapter IV 

con~ain. the .1DIUry, conclusions, and recommend.~ion. 

of the evidence obtained in this paper. 



CBAPftR II 

RBVIBW OP ULA'l'BD LlftRA'fURB 

Very little evidence regarding the effect of isotonic 

and isometric exercises upon golf is available. Most reports 

in the are. related to this study have dealt with the effect 

of isotonic and isometric exerci.es on strength gains. 

I. LI'1'BRAIJ.'UIl8 011 ISMOIIIC BXBJtCISB 

Since 'the time of the ancient Greeks, man is known 

to have lift.ed. weights as a sport or for exercise. In the 

United State., the Wle of weight-training equipaent to 

develop the strength and size of the muscles has greatly 

increased during the past two decades. '!'he two main factors 

responsible for this increase have been the use of progres

sive resistanee exercise. in rehabilitation centers during 

and af~ex Woxld War II, an4 the favorable report. from 

reaearch studies, completed in the 1940's and 1950'., that 

weight training is an efficient method of training athlete. 

for incre.sed performance. l 

lDonald •• Casady, Donald P. Mapes, and Louis •• 
Alley, HancJbool§.!!f Ph:'(sica), lit;l)e!! Act!vities (Rew York. 
The Macmillan Company, 1965), p. 52. 
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Weight training is concerned with the development of 

increased physical capacity, which includes greater muscle 

endurance, greater st.rength, increased speed of movement, 

and greater power. 
2 

Pearson says that strength, speed, stamina, and skill 

or technique are, with suppleness, the fundamental physical 

qualities upon which an athlete depends: 

Strength if it is to be maintained for a suffi
ciently long period for its accumulation to amount 
to something considerable, then the tasks set must 
becaaae st.eadily harder. 

Of speed this may be saidl athlet.ic events consist 
of t.he propulsion through the air either of the ath
lete's own body-weight or of a missile which he relea••• , 
in either case very vigorous bodily effort is demanded 
and this requires strength of muscle. Improved contrac
tile power of the muscles enables the "resistance" of 
the body~iVht or the inertia of the missile to be 
.. overcome" JDOre easily and therefore more rapidly, 
and 80 movement is accelerated. 

Stamina is needed in some measure in all events. 
By dint of weight training with light weights and many
repet.itions, muscular endurance can certainly be 
iner...ed. However, it is suggested that all types
of athletes may best use weight-resistance mainly to 
improve strength, and the cultivation of staaina be 
conducted chiefly on track, road or open country. Let 
us express the reason this ways if two otherwise equal
athletes run neck and neck in the closing stages of a 
race, it is the stronger man who will win. 

Without vood technique no athlete can achieve his 
potential. Without it the runner fails fully to 
translate his energy into speed, and he tires before 

2.lS.W., p. 51. 
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he should, through uneconomical IIOvement. It will be 
necessary to practice the event sufficiently often 
enough to maint.ain the correct speed pattern of move
ment for competition conditions. 3 

Some strength may be developed in a muscle through a 

great many methods. It has been proven that both isotonic 

and dYnamic contractions are acceptable methods of gaining 

strength.4 

Before discussinq the better methods, O'Connor says 

a few variables should be pointed out to the coach. 

One rather obvious variable is the fact that every 
boy has a different number of fibers in a qiven muscle. 
!'he boy with more muscle fibers has greater potential 
of st:l:enqth. 

Another variable is the efficiency of the lever 
action. 'lhe shorter (mesomorphic) boy has an advantage 
over the tall (ectomorphic) boy. The mesomorphic boy 
generally has the advantages of both more muscle fibers 
and more efficient levers. '!'he ectomorphic boy usually 
has the disadvantages of both fewer muscles and less 
efficient lever action. 

Another variable in strength development 1s the 
desire of the boy to work hard and faithfully at the 
prescribed exercises. 

A fourth variable in strength development is 'the 
me~od utilized in the development of strength. 5 

A study by Berger has compared an isometric trained 

group and an isotonic trained group. Both groups were 

3G• r. D. Pearson, ~letics (Edinburgh: Thomas 
Relson and 8ons, Ltd., 1963 , p. 373. 

48Gb O'Connor, -Scientific: .ei9ht Ifraininq,· 
Sch21a't~s Coach, 34154, September, 1964. 

5 
~., p. 55. 
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pretested with a static strength test (a back-leg dyna

mometer) and a dynamic strength test (a one-repetition 

maximum lift in the back arch). At the conclusion of. 

twelve-week training period both groups were retested with 

the same test. The results showed that while both groups 

gained strength, the group which exercised with the dynamic 

exercise improved more than the group in the strength test. 

The group which worked out with the isometric exercise 
6showed a greater increase in static strength. 

Another study was conducted by Berger to determine 

the optimum number of rePetitions needed to increase 

strength. '!'he study covered a twelve-week period. Bach 

of six groups trained with different number of repetitions. 

Two, four, six, eight, ten, and twelve repetitions were 

used for one set three days each week. The main gains in 

strength using two, ten, and twelve repetitions were smaller 

than the gains in strength using four, six, and eight 

repetitions. He concluded that the optimum number of 

repetitions for maximum strength gains was between three 

and nine. 7 

'aicbard A. Berger, ·Comparison of Static and 
Dynamic Strength Increases,· ~ Research Quarterly, 
33:329, October, 1962. 

7Richard A. Berger, ·Optimum aepetitions for the 
Development of Strength,· ~ aesearch Quarterly, 33:334, 
OCtober, 1962. 
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Berg.r atated that it is just as .ff.ctive to use 

thr•• s.ts of .ix r.petitions for gaining str.ngth a. it is 

to us. an incr••••d numb.r of s.ts and r.petitiona • He used 

nine proqraaa having combin.tion. of one, two, and thr.e 

s.ts with two, six, and t.n r.petitions per .et. Ther. were 

about twenty subjects in .ach group, and the study cov.red 

a twelv.-we.k period. All of the pr09rllJDS were of the 

maximum r.si.tance type. Be found that thr.e s.ts incre••ed 

str.ngth .ignificantly mor. th.n one or two s.ts. Six 

r.petition. were significantly superior to two, but not 

significantly superior to ten. Ther.for., h. conclud.d 

that thr•••ets and six repetition. were best for incr.a.ing 

str.ngth. 8 

The .ucc... of golf.r Prank Stranahan in the middle 

1950's indicates th.t hi. succ.ss on the golf course could 

be combined with medal-winning weight lifting. Stranahan 

beli.ved the lifting helped hi. golf, but said if he h.d to 
9

give up on••port or the oth.r, he would give up 901f.

8aichard A. Berger, "affect of Varied Weight Training 
Programs on Str.ngth," !bA Besearch QuarterlY, 331168, May. 
1962. 

93.... A. Ilurray and P.t.r Karpovich, .eight Training
in Athlete! (Bnglewood Cliffs, •• J •• Prentice-Hall, Inc., 
1956), p. 147. 
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II. LITERATURE ON lSOMETlUC EDRCISB 

Isometric contraction can develop strength faster 

than any other form of exercise, then maintain it with 

relatively simple and short	 workouts that will not leave 
10

the athlete unduly fatigued. 

The scientific verification of the value of isometric 

exercise. was the result of studies performed by two German 

physiologists I Dr. Hettinger and Dr. Muller. The findings 

of their initial investigation, which was conducted in the 

early 1950's, have forced a revision of some of the preva

lent concepts of the development of strength. ll 

Movement is not involved in any of the exercises, 

despite the fact that the muscle contraction should always 

be quite vigorous. The exerciser should always attempt to 

make a maximum contraction each time that he performs an 

isometric exercise. When two or more sets of isometric 

exercise. are performed, greater strength gains have been 

recorded than when only one set of each exercise is 
12

performed. 

lOBruce J. Pickford, "Isometric Contraction Program 
for Wootball,· Scholastic Coach, 33,36, November, 1963. 

llc.aady, 22. ~., p. 67.
 
12


!big. PP. 68-69.I 
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Research by Morgan shows that muscular strength can 

be improved by training statically, provided muacular 

contraction is at least two-third8 of maximum effort. 13 

The recommended procedure for doing a set of isometrics is 

to bold the contraction for six seconds with one to three 

sets for each exercise with at least 7S per cent maximum 

effort.14 According to Casady ten to twelve seconds is 

the time period most frequently recommended. lS 

Various tests and experiments have been carried out 

in relat:ionahip to the amount of time contraction should be 

maintained. Some individuals feel that three .econd8 is 

sufficient if the contraction is complete while others feel 

that ill fifteen-second contraction is needed for maximum 

benefits. Bxperiments seem to indicate that longer con

tractiona, if a contraction can be held, derive greater 

benefita. The fifteen-second contraction period would only 

be reached by athletes concerned with a maximum development 

13Bill Morgan, "Static Exercises,· Scholastic CoAch, 
32,24, rebruary, 1963. 

14ph.t.1lip J. Rasch and Laurence B. Morehouse, "Bffect 
of Static and Dynamic axercises on Muscular Strength and 
Hypertrophy, It J09mal 2t Applied Phyaiolocax, 2. 29, July
November, 1957. 

15Casady, .22. ~., p. 68. 
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of the muscle in relationship to an athletic activity or 

skill.16 

A study by Thompson reveals that a coach can expect 

a five per cent increase in .trength for a few weeks after 

the iS01I8tric proqrua bas begun. 17 

Hoffman atatesl 

An average person can make a gain of 5" a week in 
strength, and in a twenty-week period will double in 
strength. People already highly developed cannot 
double their strength in twenty weeks, but any man 
can make good gains in a few weeks with the Func
tional Isometric Contraction System if he trt~ns 
with regularity and according to directions. 

Isometrics can develop muscular .trength at any point 

of stiaulation throughout a range of motion. This is 

particularly good for joints in which one muscle group 

starts the movement and another group finishes the action. 19 

Gardner states that isometric exercises strengthen 

only that part of the range of motion at which the exercise 

l6Don W. Mullison, IS9Mb;ic I22tllxercill ManUil 
(Fort Collins. Copyright, ])on W. Kullison, Colorado ltate 
University, 1962), p. 7. 

l7sugh ~son, ·Values of Isometric ~raining,· 
Schola.tic Coach, 32.40, September, 1962. 

l8Boh Hoffman, Exercisa Without Movement (York, Pa. I 
The Bob Hoffman roundation, 1962), p. 47. 

19Jay A. Bender, Harold M. ICaplan, and Alex J. 
Johnson, uI8~trias. A Critique of Faddism Versus racts," 
Journal Sl.l Health, Physicil Bduq,tion, .AWl Recreation, 
34122, May, 1963. 
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is done. Therefore, if a wide range of motion is required 

to do a movement, the subject must either strengthen the 

muscle at sevel'al points in the movement or rely upon the 

isotonic method of weight training. 20 

Hoffman states I 

More strength will i.prove control, coordination, 
judgment of space and distance. All skills which are 
required to be a better golfer. You must have strong 
nerves and strong muscles to control the various strok.s. 

So the most important means to improve is to build 
all around bodily strenqth. Strength will give you more 
endurance. It is a well known fact that tired players 
lose control and accuracy in any sport. If you are 
playing in a tournament you need strength enough to keep 
from getting tired. More strength will help and the 
best way to build more strength is with strength build
ing exercises. The most important of theae is winding 
of a weight to strengthen hands, wrists, and forearms. 

You 8n18t, of course, develop a smooth accurate swing, 
but you must have power too. Take one of your clubs, 
build Functional Isometric Contraction power by applying 
it in three functional positions, in the same positions 
as your golf swing. With these strength building move
ments and r!iular practice you should greatly improve 
your score. 

These articles revealed that research had been done 

mostly at the university level. The length of the programa 

and the types of exercise varied greatly. But ct••pite the•• 

variations, the results in each case showed a gain in 

2°adward X. Capen, -The 8ffect of Systematic .eight 
Training on Power, Strength, and Bndurance, II fh!. ae"arcb 
Qyarterly, 21;84, May, 1950. 

2l.aoffman, Jim• .,gU., pp. 214-15. 
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8uengt:h. Sina. t:h••• art1ale., however, dealt: wit:h 

.u.n9'~h in varying deqre.. for t:he improv...nt: of perfor

manae, they offered little evidence on which to judqe the 

merit:s of isotonic and isometric exerci••• as they miqht: 

affect qo1£ performance, and it: should be res'tat:ed that: 

t:his literat:ure was not: found t:o contain report:s dealing 

wit:h ~his specific relationship. 



CBAP'lD III 

D'fHOD AJID lfalfIBG PROCBDURB 

The data in this study were collected from results of 

a series of applied program. and tests given to twenty-four 

senior high school boys at Wichita H1gh School West, Wichita, 

Kansas. ~e background of the participants, the exercises 

given, and the testing procedures are necessary in under

standing the data. 

I. MlrlBO]) 0. PROCBDURB 

Partigipants. The participants in this study were 

twenty-four members of the Wichit. High School West varsity 

golf team. Wichita High School West was twelve years old at 

the time of the study. The total enrollment of this coedu

cational school was 1,914 students. Located in the southwest 

part of the city, the school drew its enrollment from 

familie. which ranged from middle to lower socio-economic 
1 groups, with a majority from the middle group. 

At Wichita High School W.at both college preparatory 

and prevocational programs were offered, indicating a wide 

range of mental ability and interest. ?he students were 

lDonald O. Cowgill, A pigtori" Analy,i, .2t !tchitl 
(Wichita I Community Planning Council and University of 
Wichita, 1964), pp. 87-90. 
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quick to respond and cooperated fully in helpin(J to cc.plete 

this study. 

_rcis, PJ'oqrama .!ml ~ lengtb 2i: .th!. study. Bxu'

cise programs for the thr.e study groups were adm.1nistered at 

7145 a.m. fiv. days a week for a period of .ight weab. This 

time was chosen so that all the members would participate in 

their no:r:mal practice after school. 

Bgu,ting. For the purpose of testing the effect of 

the physical exercises, it was necessary to establish three 

experimental groups and one control group. '!'he groups were 

equated on the basis of mean scores derived from playing 

seventy-two hol.s of golf. According to data reported in 

Tabl. I (pag. 33), it was appropriate to assign the twenty

four subjects to four comparable groups. )10 siqnificant 

difference. were observable in th. means or standard devi

ations of the four groups. On the basis of these data, the 

control and experimental groups satisfied the assumptions 

necessary to a further analysis of the data. Subsequent 

results of t.sts employing the driver and the five iron 

confirmed the comparability of the four qroups at the begin

ning of the stwSy. '!he groups and the exercis.. used during 

the study are 4escribed below. In the tabular presentations, 

the four groups were eSesignatedl Combination Group I, 
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Isotonic Group II, Isometric Group III, and Control Group IV. 

Combination 9t2YQ. This group used a combination of 

isotonic and isometric exercises on alternate days. On 

Monday, Wednesday, and Friday the members participated in 

isotonic exercises and on Tuesday and Thursday they partici 

pated in isometric exercises. 

~,o1;onig 9j1ijOYP. This group used only the isotonic 

exerci'es on Monday, Tuesday, Wednesday, Thursday, and 

rriday. 

Isppt.,tric grque. This group used only the isometric 

exercises on Monday, Tuesday, Wednesday, Thursday, and 

Friday. 

Control grouQ. This group did not participate in any 

form of isotonic or isometric exercises. 

II. ISOTONIC EXERCISES 

Isotonic exercises selected for this report were 

taken from Gary Player's improvement program and were tho.e 

designed to strengthen and tone up all the muscles used in 

a normal golf swing. 2 Bight repetitions were used on each 

2
Gary Player, ~ Player', .s!21t Improv~ Prog;.


(Alabama I Diversified produc1:ll Corporation, 1964 , p. 1.
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exercise for the first week. Two more r.petitions for each 

exercise were added .ach week for the remainder of the study. 

2'here were twelve isotonic exercises used in this study with 

the reeommended time to complete the daily training program 

as ~proxjmately twenty minutes. 

Equipment used for the isotonic exercises were two 

barbells, seven pounds each. One five-pound weight attached 

to a four-foot rope on a one-inch cylinder was used for the 

wrist roll. 

IiAl l~.ral rai".
3 

Participant .~. from a 

.tanding po.ition with feet toq.ther and banda down with 

palms facing in. Fir.t lIOVement i. 'to extend the anta 

.idt1War4 to a po.ition above the head, touching wri.t. with 

palma facing out. S.cond mov...nt i8 to lower arma to t.he 

original position. 4 

'rQAt. del1;pid rai... Participant starts from a 

standing po.ition with feet together and banda down with 

the weight in front of the legs. First movement is to 

extend t.he arma forward to a position above the head. 

Second movement is to lower arms to the original position. S 

3
See Appendix A for illustrations of this and other 

isotonic ex.rcia. items. 

4player, .sm. ,Sll., p. 3. 5lb~s1., p. 4 . 

• 
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SEl. 'artJ.c:ipant starts from a standing position 

with f.et together and hands down with palJu facing in. 

I'irst movement is to bend the arms upward with palma in 

until weight t:ouches th. shoulder. Second movement is to 
6

lower arm. to the original position.

!ricep kick-back. Participant starts from a semi

squat position with f ••t togeth.r and one arm straight in 

front of the len.. and the other arm bent with the weight 

beai4e the leg. I'irst movement is to keep the straight arm 

in position and extend the other arm into a backward raise 

position. Second movement is to lower the extended arm to 

the original position. This exercise should be repeated 

7with both arras. 

!!A£ d.ltoid. Participant starts from a full-squat 

POsition wi1:h feet together and both arms straight at the 

sid.s. I'irst movement is to rise to a semi-squat position 

and at the s.. time extend both arms into a backward raise 

position. Second movement is to return to the original 
8

position. 

GolfU;' Mst. Participant starts from a bent-over 

pos!tion wit.h feet spread and the left hand on the hip and 

6~. 7 
~., p. 5 • SW,si. 

•
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the right hand touching the left toe. First mov...nt is to 

twist to the right extending right hand aa far a. one can 

wi'thout losing balance. Secone! movement is to return to the 

original position. 9 

Standing erfs,. Participant starts from a standing 

position with feet together and arms bent forward into curl 

position. Firat movement is to extend both arms upward to 

a position above the head. Second movement is to return to 
10the original position. 

Upright rowing. Participant starts from a standing 

position with feet spread shoulder-vidth and banda down with 

the weight in front of the legs. First movement is to raiae 

the hands to a position just under the chin. Second JIlOVe
11

ment is to return to the original position. 

~ twist. Participant starts from a bent-over 

position with feet spread shoulder-width and the left hand 

touching the right toe and the right hand extended upward 

and backward. First movement is to reverse the procedure 

by touching your left toe with your right hand and extending 

your left hand upward and backward. Second movement i8 to 

return to the original position.12 

9.nwt., p. 6. 10Di,A. 

ll~., p. 7. l2DJ4., p. 8 • 

•
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llvi.pa -"on. ParUcipant. st:aru fZ'0J8 a bent:-ov.r 

poaiuon with f ..t. apr.ad ahoul4er-width and both haD4a 

facing in jut. iuid. the 1m••a. Jlirat. movement. is to raise 

both banda aidaward t.o ahould.r level. Second IIM)vement: ia 
13 

t.o r.t.urn t:o ~ original poaition. 

'tiff 1ISl d'ad AiLR. Participant. start.s from a 

St.andin9 poaition wit:h feet. spread ahou1d.r-width and hands 

down in front. of the 1ega. Pirst. JaOv_nt. i8 to bend fozvard 

and t.ouch the 9round with t.he vei9ht.. ..cond lIOv_nt. ia to 
14

r.t.urn to 'the oriCjJinal poaition. 

!J:iat roll. Participant holds the cylinder in front 

and away from the body. rir.t movement is to roll the w.ight. 

up t.o 1:be cylinder. Second movement. i. t.o unroll the weight. 

back to the ori9inal poait.ion. 1S 

III. ISOMBTRIC BXBRCISBS 

Iaometric exercise. .elect.ed for this report., taken 

from varioWl st.udi.s, are de.i9ned to str.ngt.hen and t.on. up 

all the DlUscl.. used in a nomal golf 8wing. !'here were two 

contraction bouu for each isometric exercis.. !'he group 

using this exerci•• began with an .ight-second contraction 

the first weele and increased it by two seconds each week 

l3DiL4., p. 7. l4naid., p. 8. l5Dij., p. 11. 
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until the rec~nd.d fifteen second contraction bouts were 

reached for 'the remainder of the stUdy. There were twelve 

isometric exercises used in this study and the recolllll8J1ded 

tiJDe to complete the daily training pr09'raa was approximai:ely 

twenty minutes. 

Equipment used for isometric exercises was one golf 

club shaft and a regular isometric set of bars of standard 

size. 

lag); gi.nq.16 Participant starts from normal golf 

stance fixing the shaft of ~ club on the isometric bar two 

feet from the ground. Porce should be exerted in the s_ 
17 manner as one would for the normal backswing. 

RoynlWinq~. Participant start.a from a normal golf 

stance fixing the shaft of the club on the isometric bar at 

the top of the dOWlUlwing. Bmphasis should be su•••ed on 

beginn.i.ng the downswing with the hips exerting the force in 
1Slike manner. 

RowDlWinq middle. Participant starts from a normal 

golf .tance fixing the shaft of the club on the isometric 

16Se• Appendix B for illustrations of this and other 
isometric exerci.e it.... 

11Ben Boqan, l'OMtric 1xH9i,. lGs1DIl .f2r. OOlaf.ra 
(Port Worth. Sen lIog'an Sales Company, 1964), p. 5. 

1812i!l., p. 9. 
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bar at the aieldle of the downswing exerting the force 
19through the hips. 

pgl1UnriU lit,ottoJp. Participant starts from a normal 

golf stance fixing the shaft of the club on the isometric 

bar at t:he Dottom of the downswing. Baphaais should be 

stressed OD exerting the force through the hitting area 

'th i 20W~ t.h8 wr sts. 

JU.:e. piyot.Participant start.s from a normal golf 

stance fixing the shaft. of the club on the isometric bar 

wit.h both hands. J'orce is exerted to turn hips as they 

would be turned in the downswing. 21 

LtC 'ide pull, Participant starts with a normal 

golf stance holding the verUcal section of the isometric 

bar with the left hand keeping the elbow straight. Porce is 
22

exerted to turn as one would turn in the dOWDSWing. 

Pil" lockout. Set the bar at a height about three 

inches below the lockout positiOD. participant t s arms are 

fully extended overhead. Grasping the bar with hands at 

shoulder-width apart, look straight ahead, tighten leg, 

191.QW.. 20~., p. 6.
 

2llR.a.. , p. 8. 22D!a., p. 10 ..
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hip, and back IlUscles, and push on bar exerting the force 
23

upward. 

Pull. Set the bar at a height where it will be six 

or seven inches below the waist. Grasping the bar with 

hands at shoul4eJ:-width apart, rise on tou slightly, look 

. f 24up slightly, bend the arms, and pull exert~n9' orce upward. 

CS1. Set the bar at a height Where it will be just 

above the waist. Grasp the bar with hands at shoulder-width 

apart and keep elbows to the side of the body. With the 

2S arms bent at a ninety-deqr.. angle, exert the force upward. 

1Ac:;AwN:4 .K.m iDa.i. Set the bar at a height where 

it will be just below the waist. Stand in front grasping 

the bar with hands at shoulder-width apart, keeping the arms 

26straight exert the force backward and Up. 

hog lW&&. Set the bar at a height where it will be 

overhead just out of reach. Leap up and grasp the bar with 

an overhand grip. Hang with arma fully extended, pUll kne.s 

23Bob Hoffman, Bxercill ~thou'k MoYemenSC (York, Pa. I 
The Bob Roffman Foundation, 1962 , p. 68. 

2~. 

25J)on 1f. Jlullison, l'omet;ric lope lxerqi•• lIDaJ. 
(Port Collins. Colorado seau University, Copyright, Don W. 
Mulli.on, 1962), p. 18. 

26D,W.., p. 15. 
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27 
up to chest, bending at hips and knees only. 

ti,. m w'. s.t the bar at a height Where it will 

re.t just touching the .bouldera. lCs.p the knees and hips
I 

locked tight holding the bar with the hands at a comfortabl. 

position. ti.e on the toes and pWlh on the bar exerting 
28

the forc. upward. 

IV. DftDrG P&OCBDUU 

A test of each study group and of the control group 

was given every two weeks on five phases of golf perfor

mancesl (1) distance with the number one wood, or driver, 

(2) distance with the number five iron, (3) accuracy of 

fif~ foot chip into a three foot radius around the hole 

which was recorded on the baais of whether or not it was 

successful, (4) accuracy of a thre. foot putt recorded on 

the basis of whether or not it was successful, and 

(5) accuracy of a ten foot putt, also recorded on the baais 

of whether or not it was succ.ssful. Every participant in 

each of the five tests used six balls to complete t.he above 

skills. Only in the cas. of the driver and five iron was 

he allowed to repeat a shot. A target was set up which was 

to simulate a fairway for the.e two skill. u the partici

pants were required to hit a reasonably straight ball. If 

27Boffman, 22- .I.U.., p. 40. 28 
~., p. 68. 
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a ball were hit outside the fifty yard limit, the participant 

was allowed to repeat until he had six balls in approximately 

the same direction. In this man~er, there was a reasonable 

certainty in recording the golfer's ability for distance, 

which was of prime importance for this particular skill. 

Also recorded 'Were the results of eighteen holes of 

golf which each group was required to play on Saturday. 

Since every member participated on the same day for the same 

number of holes, it gave an indication about what progress 

was beinq made of their golf performance. 

V. ARALYSIS OP '!BE DATA 

'!'he data for this study were organized into tabular 

form for analysis. Mean scores for each group and standard 

deviations were computed. '!'he Pisher test applied to the 

driver test indicated that the groups were too small to 

analyze with a typical statistical test of significance. 

Although there were observable differences in performance 

between groups, the degrees of freedom were too few to 

allow reference to an appropriate table. 

Since it is impractical to involve a large enough 

number of students in such a study to employ a sophisticated 

test of significance to the data, it is necessary to use 

caution in the analysis of data in tabular form. The inves

tigator does not naively assume that differences between 
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groups are statistically significant, but uses bis beat 

judgment to infer the advantages of one program over another. 

'fbis treatment is furth1ar juatified by the fact that it is 

anticipated that the results will be used primarily by golf 

coaches and such treatment should facilitate their inter

pretation and understanding. 

Iba .smJ.t .gg,re. '!'he results of pre-teat and post-te.t 

scor•• for eighteen boles of golf are summarized in ~able I. 

Although there are no observable differences between the 

mean saore. for each group on the pre-teat, the mean scores 

on the post-test show significant gain as evidenced by 

decreased score.. It should be noted that the variance or 

standard deviation on the pre-test rounds were essentially 

the same for all three experimental groups. '!'he standard 

deviation for the control group, while somewhat less, is 

not significant. It is apparent from Table I that all four 

groups made improvement in golf scores, but Experimental 

Group I, Bxperimental Group II, and Bxperimental Group III 

made greater gains than the Control Group. It is also 

apparent that the standard deviations were lowered for all 

four group.. '!'he smaller within-group variances indicate 

that each group scored more consistently on eighteen holes 

of golf. 



TABLB I 

Su.tAllY OF 'l'BB RUUL'fS 01' ftIB .D-ftSlf AD POS!'~"
 
ItOUIID8 OP BIGIftIBBN SOL.. OF GOLI'
 

GROUP I GROUP II GJlOUP III GJtOUP IV 

Subject Pre Post Gain Pre Poat Gain Pre Post Gain Pre Post Gain 

1 81.7 82.0 .3 80.2 71.0 -9.2 83.0 74.0 -9.0 83.8 81.0 -2.8 , 

2 84.7 78.0 -6.7 82.7 SO.O -2.7 77.7 83.0 5.3 98.3 89.0 -9.3 

3 85.0 84.0 -1.0 89.0 83.0 -6.8 84.8 82.0 -2.8 84.3 83.0 -1.3 

4 92.0 97.0 5.0 90.3 85.0 -5.3 104.2 88.0 -16.2 97.0 83.0 -4.0 

5 87.8 82.0 -5.8 112.8 87.0 -25.8 108.5 92.0 -16.5 94.9 93.0 -1.9 

6 115.5 89.0 -26.5 97.5 92.0 -5.5 88.7 88.0 -.7 99.2 91.0 -8.2 

Average 

S.D. 

91.1 85.3 

11.3 6.2 

-5.8 92.2 83.0 

10.7 6.5 

-9.2 91.2 84.5 

11.3 5.8 

-6.7 91.3 86.7 -4.6 

6.4 4.5 

w .... 
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!bl driver. Data summarized in Table II are the 

results of tests conducted to determine efficiency with the 
-

driver. The results are expressed in total yards carried 

from the tee. 'lhis naeasurement was used to minimize the 

effect of roll which would be influenced by hard ground, 

wind, or other factors. It is apparent from the mean scor__s 

on the pre-test that there is no significant difference 

among the four groups in driving yardage. However, post

test mean scor.s indicate significant gains for Ixperimental 

Group I, .xperimental Group II, and BxperilD8ntal Group III, 

as ooapared to the Control Group. No valid inferences may 

be drawn fram the standard deviation data. 

%DI ~ i£2n. The mean score differences on tl18 

pre-test satisfied the assumption that all four groups were 

essentially alike at the beginning of the study. The mean 

score differences between groups on the post-test were not 

significant. However, it is apparent that all groups made 

gains. According to Table III, Experimental Group I and 

Bxperimental Group II showed the most improvement as 

expressed in mean score gain and Experimental Group I I 

showed the most consistency as expressed in the standard 

deviation. 



t'ABLB I~ 

Smeu.aY. BY YAlU»\GB. OF filE RBSULS OP "fBB PaB-DS'l'
 
AJlD POS'l'-'1'BS'l'. USDlG lfBB DItIVD
 

GROUP X GllOUP IX GROUP l:2X GROUP XV 

Subject Pre Po.t Gain Pre Post Gain Pre Post Gain Pre Post Gain 

1 181.1 185.2 4.1 188.4 191.9 3.5 182.5 195.5 13.0 186.7 18;i.6 -1.1 

2 156.4 179.2 22.8 170.9 178.7 7.8 178.3 195.4 17.1 169.2 172.8 3.5 

3 176.5 179.0 2.5 167.4 175.5 8.1 172.6 173.5 .9 174.4 174.3 -.1 

4 170.9 178.3 7.4 173.8 172.9 -.9 169.2 171.9 2.7 162.8 165.4 2.6 

5 178.2 184.6 6.4 181.9 187.4 5.5 175.5 177.4 1.9 169.2 169.5 .3 

6 186.6 184.7 -1.9 179.2 185.6 6.4 178.3 185.4 7.1 179.3 181.8 2.4 

Average 175.0 181.8 6.8 176.9 182.0 5.1 176.0 183.2 7.2 173.6 174.9 1.3 

S.D.	 9.6 3.4 7.2 7.0 4.6 9.7 7.9 6.9 
w 
Ut 



TABLE III 

SUMMARY. BY DaMGS. OF '1'HE RESULTS OF THB PU-TBSIf
 
AND POST-US'!'. USING 'l'HB FIVE :IRON
 

=== 
GROUP I GROUP II GROUP III GROUP :tV 

Subject Pre Post Gain Pre Post Gain Pre Post Gain Pre Poat Gain 

1 153.7 155.4 1.7 151.6 154.6 3.0 155.4 156.4 1.0 152.7 154.6 1.9 

2 146.4 148.2 1.8 150.9 153.7 2.8 157.2 158.6 1.4 149.2 150.7 1.5 

3 149.2 151.9 2.7 155.4 158.3 2.9 151.7 153.2 1.5 148.2 148.3 .1 

4 145.6 151.8 6.2 149.2 153.8 4.6 151.9 151.7 -.2 150.9 150.9 .0 

5 148.3 151.8 3.5 143.7 150.9 7.2 142.9 144.4 1.5 145.5 149.3 3.8 

6 147.4 151.9 4.5 142.8 145.7 2.9 143.8 148.7 4.9 151.9 152.7 .8 

Average 148.4 151.9 3.5 149.6 152.5 2.9 150.5 152.2 1.7 149.7 151.1 1.4 

S.D.	 4.1 2.1 4.4 4.7 4.9 3.5 3.9 2.2 

w 
G\ 
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D.t. fifty foot .sUYr.2.ah2j;,. 'lbe results of the pre-test 

of accuracy in the fifty foot chip shot, expressed in per
, 

centage of sucaeaaful chip ahots into a three foot radius, 

are sunaariaed in Table IV. At the beginning of the study 

period, all four groups were essentially comparable in 

accuracy on this test. All three experimental groups showed 

considerable improvement in accuracy. A comparison of pre

test and post-test scores for the Control Group indicates 

little gain in accuracy on the fifty foot chip shot. No 

variances or standard deviations were computed for these 

tests beeauae of the non-geometric nature of percentage 

points. Bowever, it is evident that a wide range of i.mprove

ment was made within each group ranging from a mi.nus eleven 

per cent improvement to a plus thirty-four per cent improve

ment within Bxpertmental Group I. If a test of analysis of 

variance could be employed with these data, it is reasonable 

to expect that the results would support the hypothesis that 

the gro~s were more variable at the end of the study period 

than at the beginning. 

IbI. thq!! fqot~. The results of the three foot 

putt are expressed in 'fable V in percentage of accuracy. 

Although the experimental groups appear to be slightly 

better putters at the beginning of the study, all groups 

showed improvement in accuracy during the study period. 



'1'A8.LB IY 

SUJIIIARY, Dr PBBCBIftAGB SUCCBSSruL, or ftIB RBSuurs OF !IDI .U-ftSlf
 
ABD POS'l'-'l'BBr or PIr1'I' J'OOlr CBIP IIft'O A 'l'DD I'OOl' aADIUS
 

Subject 

1 

2 

3 

4 

5 

6 

Average 

GROUP X 

Pre Post Gain 

.160 .333 .173 

.240 .333 .093 

.160 .500 .340 

.280 .166 -.114 

.120 .333 .213 

.200 .500 .300 

.193 .361 .168 

GaOUP II 

Pre Post Gain 

.240 .333 .093 

.120 .500 .380 

.240 .333 .093 

.240 .333 .093 

.200 .166 -.034 

.160 .500 .340 

.200 .361 .161 

GROUP XIX 

Pre Post Gain 

.200 .soo .300 

.240 .333 .093 

.200 .166 -.034 

.240 .333 .093 

.200 .500 .300 

.280 .166 -.114 

.221 .333 .112 

GROUP IV 

Pre Post Gain 

.160 .166 .006 
, 

.200 .333 .133 

.320 .333 .013 

.280 .166 -.114 

.160 .166 .006 

.120 .166 .046 

.206 .222 .016 

w 
Q) 



IfABLB V 

SUIUIAllY, BY PDCBftAGB SUCCBSSPUL, 01' 1'D RJlSOLD or 'fBB PItB-!'BS~ 

AIlD POSt'-DS'r or THRD PCX1f PtJft 

GROtJP Z GROUP :I:I GROUP :1%1 GllOUP IV 

Subject Pre Post Gain Pre Post Gain Pre Post Gain Pre Post Gain 

1 .600 1.000 .400 .760 .833 .073 .800 1.000 .200 .680 .666 -.014 

2 .640 1.000 .360 .520 1.000 .480 .600 .666 .066 .800 .666 -.134 

3 .760 .666 -.094 .560 1.000 .440 .760 1.000 .240 .480 .833 .353 

4 .720 .833 .113 .680 .833 .153 .680 .666 -.014 .640 .666 .026 

5 .760 .833 .073 .760 .833 .073 .720 .833 .113 .600 .833 .233 

6 .680 .666 -.014 .760 .833 .073 .760 .833 .073 .760 .666 -.094 

Average .693 .833 .140 .673 .888 .215 .713 .833 .120 .606 .722 .116 

w 
\D 
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~rimental Group II appears to have made greater gain than 

the other groupe, with 'no pu'ticipant scoring below .ighty

three pel: cent accuracy on the poat-tat. It i. doubt.ful 

that any of thes. gain. can be attribut:.ed to an exerciae 

routine. However, the significant differences bet:ween the 

percentage of ac::curacy for 8xper.:l.mental Group II and the 

Control Group would ..rit further study to det.rmine the 

influence of isotonic exercises upon putting • 

.D!. S4n .f2.91 PUt1i. A comparison of the mean scores 

in Table VI indicatea no significant difference at the 

beginning of the atucly for the three experimental groups on 

the t.en foot putt. 2he Control Group scored se-evhat below 

the level of the experimental groups on the pre-test. At i:he 

end of the atudy period there were no significant differences 

in the _an score. for each of the four groups. However, the 

gain for the Control Group was aomewhat higher than the guna 

of the three experimental groups. Again, it is doubtful that 

theae gains can be attributed to an exerciae routine. Purther 

study with larger groups over a longer period of time may 

indicate some influence of exerci... upon putting, but no 

inferences can be drawn from the data available. 
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TABLB VI 

BY PBBCDl'l'AGB SUCCBSSI'UL. OP TID aaULU OF TBB 
AND POST-US'!' OF !'BR FClO'r PtJ'1'I1' 

PU-'l'BST 

Subject 

GROUP I 

Pre Post Gain 

GaotJP II 

Pre Post Gain 

GROUP III 

pre Post Gain 

GROUP IV 

Pre Post Gain 

1 .360 .833 .473 .400 .666 .266 .440 .666 .226 .360 .666 .306 

2 .200 .333 .133 .280 .333 .053 .360 .500 .140 .200 .500 .300 

3 .280 .500 .220 .240 .166 -.074 .200 .333 .133 .240 .333 .093 

4 .240 .333 .093 .320 .500 .180 .280 .500 .220 .280 .666 .386 

5 .400 .333 -.067 .160 .500 .340 .240 .166 -.074 .160 .333 .173 

6 .160 .333 .173 .200 .333 .133 .120 .333 .213 .080 .000 -.080 

Average .273 .444 .171 .260 .416 .156 .273 .416 .143 .220 .416 .196 

...... 
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StalllAltY, COIfCLUSIOB. AIm UCCIICBlfDA'lIOB8 

I. S~ 

ft. purpose of this st.udy was to determine the effect 

that isotonic and isometric exercise. have on golf perfor

mance at the high school level. In recent years it has been 

the custom to us. isotonic and isometric exercises partly to 

improve skill t.8chn1ques and partly to develop strength and 

endurance. 'l'his study dealt specifically with the effect 

that isotonic and isometric exerci.es have on golf 

performance. 

A review of background literature revealed that very 

little researoh in the field of isotonic and isometric exer

cises and their effect upon golf performance had been done. 

Related studies dealt mostly with the effect of isotonic and 

isometric exercises on strength gains. Most of the research 

was done at t.he university level. !he studies offered no 

evidence on which the merits of isotonic and isometric 

exercises, in relation to golf performance, could be judged. 

'fbis study was designed to cover eight weeks. '1'went.y

four high school boys from the varsity golf team at. Wichita 

High School West were divided into four equivalent groups, 

one group used a combination of isotonic and isometric 
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exerci.es on alt.emate days, one group uaed only the isotonic 

exercise., one group used only the isometric exercis.s, and 

the ~01U'th group did not use exercis.. at any time during the 

Btudy. "'se different ue.tDlenu, aSBiped to the groups, 

were applied to determine the effecu of the isotonic and 

isometric exercises over variable time Spanal and to determine 

what, if any I effect resulted in golf performance. The it_ 

included in the isotonic exercises were t.he side lateral 

raise, front deltoid raise, curl I tricep kick-back, rear 

deltoid, golfers twist, standing press, upright rowing, body 

twist, ~lyiD9' !lOtion, stiff leg dead lift, and wrist. roll. 

'fhe i t_ included in the isomeuic exercises were the back 

awing, downswing top, downswing middle, downswing bottom, 

hip pivot, left sicSe pull, pre.s lockout, pull, curl, back

ward arm raiser, frog kick, and toe ri.e. All four group. 

followed the same general routine in practice. '!hey were 

teateel at the beginning of the study, and every two weeks 

on five phases of golf performancea (1) distance with the 

number one wood, (2) distance with the number five iron, 

(3) accuracy of a fif1:y foot chip into a three foot radiua 

around t.he hole, which was recorded on the basis of whether 

or not it. was successfu17 (4) accuracy of a t.hree foot putt. 

recorded on the basis of wh.ther OJ: not. it was successful, 

and (5) accuracy of a ten foot putt, also recorded on the 

basis of whether or not it was successful. £Very participant 
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in each of the five te.ts used six balls to cOIIPlete the 

above skills. Also recorded were the re.ults of eighteen 

holes of golf which each group wa. required to play each 

week. '!he da1:a collected were treated by comparing mean 

scorea of the different groupe and applying the standard 

deviation. 

At the end of 'the eight.-week period in the test 

using the driver there were significant difference. between 

Bxperimental Group 1 and the Control Group, and between 

Bxperim.ental Group 11 and the Control Group, and between 

Experimental Group III and the Control Group. All three 

experimental groups showed an improvement. Bighty-three 

per cent of all the participant. showed improvement. 

However, those participating with the control group showed 

no significant improvement. Although Experimental Group %11 

showed the aost improvement, no significant difference was 

observed between &xperimental Group I, &xperiJlental Group II, 

and Bxperimental Group III. 

In the test using the five iron there were no 

significant difference. between any of the groups. lIinety

five per cent of the participants showed improvement, 

however, even thoU9h Experimental Group I showed the 1808t 

improvement, the Control Group improved enough t.hat there 

were no significant differences. 
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Por the fifty foot chip test there were significant 

difference. between Bxperimental Group I and 'the Control 

Group, and between &xperiJDental Group XI and the Control 

Group, and between Bxperimental Group III ancJ the Control 

Group. All ~ee experimental groups showed an 1aprov~t. 

Seventy-five per cent of all the participants showed 

improvement. However, those participating with the Control 

Group showed no significant improvement. Although Bxperi

mental Group I showed the moat iJIlprov8lDent, no ai9Dificant 

difference waa oba.rved between Bxperiaental Group I, 

BxpeZ'i.meDtal Group II, and axptar:.lmental Group III. 

In the t.at for the thr.e foot. putt the.r. .... 

aign.t.ficant. cUfferenee. between Bxperimental Group II and 

the COQuol Group. BxpIr.iaental Group XI showed the lIOat 

improveMDt, however, no aignificant clifference vaa obaervec1 

betMeen axper1aental Group I I Bxperiaental Group III, and 

the Control Group. Seventy-nine per cent of all the 

part,icipanb abowed !mprov_nt. 

At the end of the eight-weelc period in the t.eat for 

the t.en foot put.t there vere no significant differencea 

between any of t:he groups. .ighty-thr.. per cent. of all 

the participants showed iaprov_nt. ne Control Group 

.howed more iaproV8IR8Dt than any of the exper.t.mental groupa. 

In the tut baaed on the reaulta of eighteen hole. 

of golf there were significant difference. between 
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Bxper1m.ental Group I and the Control Group, and 1Ixperiment.al 

Group IX and t.he Control Group, an~ Bxperimental Group III 

and t.he Control Group. Although Jlxper1ment.al Group II 

showed ~e most improvement, no significant differenoe was 

observed between Bxpe.riraental Group I, lIxperimental Group II, 

and &xperimental Group XXI. 

II. CONCLUSIOn 

~e following conclusions are based upon the evidence 

obtained in this study. 

It was apparent at. t:he end of the eight-waek period 

that any advantage t.o the use of isotonic and isometric 

exercise. in relation to golf performance could clearly be 

determined. It ia concluded that within the limitationa of 

this st.w:ty the combination method was not superior to either 

the isot.onic or isometric method uaed separately. However, 

an improveaent was oba.ned between the :lxperimental Groups 

and the Control Group on all the t.st.a. '!'here was a 

significant iaprovelD8nt on only t.he test ueing the driver, 

on the fifty foot chip test, and the three foot putt test. 

Also, an improvement was observed based on the results of 

eighteen holes of golf played each week. Since the groupe 

were alike to begin with, differences observed clearly imply 

that an advantage could be determined. It may therefore be 
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concluded that there is an advantage in the use of isotonic 

and isometric exercises in relation to golf performance. 

III. UCOMllQlNIa'l'IONS 

'fhe coach, when planning a golf program, should plan 

on the use of isotonic and isometric exercises as a ..ans of 

developing .kill among his players. This reCODll8ndation is 

made, of course, within the limitations of this study and is 

not considered to be universally applicable. It should also 

be noted that the value of the combination method should not 

be discredited on the basis of the findings of this study. 

It was superior in two tests and therefore warrants further 

investigation. 

More research is needed before any definite conclu

sions can be drawn concerning the various types of isotonic 

and isometric: exercises to be used. Similar studies should 

be conducted using longer periods of time than eight weexs. 

Similar studies should be conducted using different age 

groups and other methods of testing golf performance. 
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ISOTO~IC ~XEHCISES 
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2. Front deltoid raise 
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ISOTONIC EXERCISES (continued) 

n 

A B 

~n~7~
iJ':;(llud 

3. Curl 

B 

4. Tricep kick-back 
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ISOTONIC EXERCISES (continued) 

A B 

5. Rear deltoid 

A B 

6. Golfers twist 
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A B 

7. Standing press 

A B 

8. Upright rowing 
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ISOTONIC EXERCISES (continued) 

A B 

11. stiff leg dead lift 

Q

\R 

en4' ~. -' .... 

A B 

12. Wrist roll 
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ISOfiIE'l'RIC I!JC.ERC ISES 

1. Back swing 2. Downswing top 

3. Downswing middle 4. Downswing bottom 



61
 

ISOMETRIC EXERCISES (continued) 

5. Hip pivot 6. Left side pull 

-,,
~
 

7. Press lockout 8. Pull 
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ISOMETRIC EXERCISES (continued) 

----t(j,. 

9. Curl 10. Backward arm raiser 

~ 

, ~ f 
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11. Frog kick 12. Rise on toes 
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March 4, 1965 

Dear Mr.

I 

I 

am in the process of doing a research problem 
on the Meffect of isometric and isotonic exercises has 
on golf performance." 

I would appreciate any information you have on 
this subject and any other related literature you may 
have available. Ifhi.s information will be vitally 
important to our study. 

I .. conducting this study in hopes that we may 
improve ow: golf program on the high school level. 
Your information will be a contributing factor in the 
outcome of this research. 

Hoping to hear from you in the near future. 

Sincerely, 

Bd Kriwiel 
Head Golf Coach 

Uakt 

Bnclosure 
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Armour, '1'ollllDY 
Groauenor Apt.. 506 
720 Bort.h Ocean Blvd. 
J)elay aeach, Plorida 

Consolver, 'lex 
Golf Professional 
....cDonald Municipal Golf 

Cours. 
840 N. Yale Avenue 
Wichit.a, Kanaa. 

Blliot.t., '10m
 
Rawling. Sport.ing Goad.
 

Company 
2300 Delaar Boulevard 
St. Loui. 66, 1Ii••ouri 

Gwin, Ted 
Golf Profe••ional 
Creseview Country Club 
4201 Baat. 21st. St.reet. 
Wicbit.a, Kansas 

Barris, Labron 
Golf Coach 
Oklahoma stat.e University
Stillwat.er, Oklahoma 

Kirkpatrick, Bob 
Golf Coach 
Wichita State University
Wicbita, Jtanaaa 

Moore, Bob 
Golf Coach and Athletic 

Direcrt.or 
Priends Univer.ity
Wichita, Kansa. 

Bational Golf Foundation 
Room 804 
Merchandis. Mart 
Chicago 54, Illinois 

Havarro, Auggie 
Golf Profeaaional 
Sim Park Municipal Golf 

Cour.e 
Wicbit.a, Kansas 

O'Brien, Gene 
Golf Profe.sional 
Rolling Bill. Country Club 
223 West.link 
Wichit.a, ltanaas 

Overby, John 
Golf Profe••ional 
Clapp T.W. Golf Course 
4611 Ba.t. Barr:y 
Wichit.a, Kansas 

Schloss , Irv 
2053 Harvard Avenue 
Dunedin, Plorida 

Thomas, Bob 
Golf Professional 
Wichita Country Club 
8501 Bast 13th Street 
Wicbita, Kansas 

u.s. Golf Association 
40 Bast 38th str.et 
Hew York 16, Bew York 

Walsh, Prank 
813 North Lighthouse Drive 
Borth Palm Beach, Plorida 

(Replie. received from twelve of the above addr••••••) 
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