A STUDY OF ISOTONIC AND ISOMETRIC EXERCISES
PERTAINING TO GOLF PERFORMANCE

- o
#

A Thesis
Presented to
the Division of Health, Physical Rducation, Recreation
and Athletics

Kansas State Teachers College of Emporia

In Partial Fulfillment
of the Requirements for the Degree

Master of Science

by
Edward A, Kriwiel

August 1965



Approved for the Major Departme

i

Approved for the Graduate Council




ACKNOWLEDGMENT

To Dr. E. Don McCullough for his untiring guidance
and many hours spent as committee chairman for this research
report is extended my deepest appreciation. Also, my thanks
to the Wichita High School West golf team who participated
in the experimental research; and to my wife, Mary, for her

understanding and encouragement.



TABLE OF CONTENTS

CHAPTER

I. THE PROBLEM AND DEFINITIONS OF TERMS USED
The Problem . . . . . . ¢ « o« « « « « &
Statement of the problem . . . . . .
Importance of the study . . . . . . .
Hypothesis . . . ., . . . . « ¢« « o« &
Definition of Terms . . . . . . . . . .
Isotonic exercise . . . . . . . . . .
Isometric exercise . . . . . . . . .
Golf performance . . . . . . . . . .
Supplement . . . . . ¢« . ¢ ¢ o . . .
Combination of isotonic and isometric
exercises . . . . . . . . . . . ..
Method of Procedure . . . . . . « . . .
Participants . . . . . . . . « . . .
Isotonic exercigses . . . . . . . . .
Isometric exexcises . . . . . . . . .

Testing procedure . . . . . « « « &

Limitations of the Study

Overview . . & . & ¢ ¢ ¢ o o o o o o @
II. REVIEW OF RELATED LITERATURE . . . . . .
Literature on Isotonic Bxercise . . . .

Literature on lIsometric Exercigse . . .

:

& b bW W W NN N -

O O N & & bbb

Tl I
w O o



CHAPTER
METHOD AND TESTING PROCEDURE . . .

I1I.

Iv.

Method of Procedure . .
Participants . . . .
Exercise programs and
Bgquating . . . . . .
Combination group . .
Isotonic group . . .

Isometric group .

Control group . . .« .

Isotonic Exercises

Isometric Exercises . .
Testing Procedure . . .
Analyeis of the Data .
SUMMARY, CONCLUSIONS, AND
SUmMAary . « « o o« » o
Conclusions . . . . . .

Recommendations . . . .

BIBLIOGRAPHY . . . . . « ¢« « &«

APPENDIXES
A. IXllustrations of Isotonic
B. Illustrations of Isometric Bxercises
C. Letter in the Study . . .
D. Recipients of Lettexr . .

length of

Exercises

PAGE
20
20
20
21
21
22
22
22
22
22
26
30
31
42
42
46
47
48

52
59
63
65



LIST OF TABLES

TABLE PAGE
I. Summazry of the Results of the Pre-teat and
Post~-test Rounds of Bighteen Holes of Golf . . 33
II. Summary, by Yardage, of the Results of the
Pre-test and Post-test Using the Driver . . . . 35
III. Summary, by Yardage, of the Results of the
Pre~-test and Post-test Using the Five Iron . . 36
IV. Summary, by Percentage Buccessful, of the
Results of the Pre-test and Post-test Fifty
Poot Chip into a Three Poot Radius . . . . . . 38
V. Summary, by Percentage Successful, of the
Results of the Pre-test and Post-test
Three Foot Putt . . . . . . . . ¢ ¢ ¢ ¢« & o . . 39
Vi. Suwmnary., by Percentage Successful, of the
Results of the Pre-~test and Post-test

Ten Foot Putt . . .+ ¢ ¢ ¢ o« o « v 2 o ¢ o o o 41



CHAPTER I
THE PROBLEM AND DEFINITIONS OF TERMS USED

In the past decade, isotonic and isometric exercises
have become an integral part of most conditioning programs
that are conducted for competitive sports. Although most
golf coaches agree that competitive golfers must have
strength and coordination, there is some disagresment as to
how this strength should be acquired. Coaches agree that
isotonic and isometric exercises increase power, but many
coaches contend that the increase will be accompanied by
shortened muscles and restricted joint action. Despite
rumors that were prevalent at one time, there has been
no evidence that participating in weight training causes
muscle-boundness (lack of flexibility and loss of coordi-
nation and tining).l

Even if one were to judge golf solely on the basis
of its most ocbvious values, such as its current popularity,
its carry-over advantages, and the student demand for
instruction in its techniques, there should be little doubt
for the use of training exercises to improve golf perfor-

mance. Since isotonic and isometric exercises help

l1ponald R. Casady, Donald F. Mapes, and Louis E.

Alley, Handbook of Physjcal Fitness Activities (New York:
The Macmillan Company, 1965), p. 52.
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athletes to develop in other sports, it is logical to assume
that they might hold some importance for competitive golfors?

I. THE PROBLEM

Statement of the problem. It was the purpose of
this study (1) to compare the effect of certain isotonic and

isometric exercises on golf performance at the high school
level, (2) to determine if a combination of isotonic and
isometric exsrcises would increase the efficiency of golf
performance, and (3) to provide a supplementary exercise
program for high school golf coaches which might be helpful
in the improvement of competitive golf.

Amportance of the gtudy. This study was designed
to investigate a way of improving the golfer's strength,

flexibility, and endurance. The improvement of these
qualities would result in longer, truer drives and iron
shots with accurate chip shots and putts to assure him of

a better 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 muscles have the ability to carry him through

2rpid., p. 51.



the necessary mu.3 This is undexstood today., and
technique and strength building are happily joined together.
Recognition of the real valus of strength in active sport
naturally focuses attention on the msans for its cnluvauonf
Competitive golf on the high school level requires
more than the usual repetitious practice of hitting certain
shots. Golf should be given the same consideration as any
other sport. 7There are no minor sports, insofar as benefit
to participants is concerneds; the distinction is made on a

basis of spectator interest in the United States.

Bypothegis. The major hypothesis was that the
combination program of both isotonic and isometric exercises
would significantly increase the efficiency of golf
pexformance.

IXI. DEFIRITION OF TERMS

Iactonic sxercise. If the weight being lifted by the
person is light enough for him to move and the inertia of
the barbell is overcome, the muscls shortens and movement

3

James A. Nurray and Peter Karpovich Ixaining
mafm.m (Englewood Cliffs, N.J.s mué.’-m@x. Inc.,
19%6), p. 5.

4. r. D. Pearson, (Rdinburghs Thomas

Nelson and Sons, Ltd., 1963), p. 371.



is now involved. This type of contraction is called
isotonic or dynamic.

Isopetric exercise. "Iso" means equal, and an iso-

metric contraction is one in which the muscle remaing at the
same (equal) length, because it is opposed by a resistance

which it cannot overcome; this is a static contraction.

Golf performance. Golf performance was interpreted
as meaning playing eighteen holes of golf. The distance the
ball traveled while using a driver and five iron was also

interpreted as golf performance.

Supplement. PFor the purpose of this investigation,
the term “supplement” was interpreted as meaning adding to
the regular golf program isotonic and isometric exercises

for the improvement of golf performance.

Combinatjon of isotonic and isometric exercises. In
this report "combination"” was interpreted as meaning the use
of isotonic exercises on certain days during the week and on

alternate days the use of isometric exercises.
IXX. METHOD OF PROCEDURE

Participants. The participants in this study were
twenty-£four members of the Wichita High School West varsity

golf team.
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Bach member was required to play seventy-two holes of
golf for the purpose of dividing them into three study groups
and one control group according to their mean score. Also,

a record was established on the average distance of their
driver and five iron by requiring each member to hit twenty-
five balls.

Exercise programs for the three study groups were
administered at 7:145 a.m., five days a week for a perxriod of
eight weeks. This time was chosen so that all the members
would participate in their normal practice after school.

8tudy Group I. This group used a combination

of isotonic and isometric exercises on alternate days.

On Monday, Wednesday, and Friday the members par-

ticipated in isotonic exercises and on Tuesday and

Thursday they participated in isometric exercises.

Study Group JIXI. This group used only the isotonic
exercises on Monday, Tuesday, Wednesday, Thursday,

and Priday.

8tudy Group III. This group used only the
isometric exercises on Monday, Tuesday, Wednesday,

Thursday, and Friday.

Contxol Group. This group did not participate

in any form of isotonic or isometric exercises.
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Isotonic exercises. Iaotonic exercises selected for
this report were taken from Gary Player's Improvement Program
which is designed to strengthen and tone up all of the
muscles used in a normal golf swing.s RBight repetitions
were used on each exercise for the first weak. Two more
repetitions for each exercise were added each week for the
reamainder of the study. There were twelve isotonic exercises
used in this study with the recommended time to complete the
daily training program limited to approximately twenty
minutes.

Bquipment 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.

isometric exercises. Isometric exercises selected

for this report were taken from various studies, like those
of isotonic exercises designed to strengthen and tone up all
of the muscles used in a normal golf swing. There were two
contraction bouts for each muscle exercise. The group began
with an eight-second contraction the first week and increased
it by two seconds each week until the recommended fifteen-

second contraction bouts were reached for the remainder of

SGary Player, Gary Plaver's Golf Inprovemgnt Preuran
(Alabamas Diversified Products Corporation, 1964), p. 1



the study. There were twelve isometric exercises used in
this study, and the recommended time to complete the daily
training program was approximately twenty minutes.
Equipment used for isometric exercises was one golf
club shaft and a regular isometric set of bars of standard

size.

Testing procedure. 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 succeassful; and (5) accuracy of a
ten-foot putt, also recorded on the basis of whether or not
it was successful. Every participant in each of the five
groups used six balls to complete the above skills. Only
in the case 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 these two skills as the participants were
required to hit a reasonably straight 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



certainty in recording the golfer's ability for distance

wvhich 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 of what progress

was being made of their golf performance.
IV. LIMITATIONS OF THE STUDY

The limitations of this study should be considered
in relation to the results obtained from the data. These
limitations include the number of participants, the fact
that all the participants were from the same school, the
exercises used, and the length of time covered by the study.

The limitations of the study were as follows: The
participants were twenty-four members of the Wichita High
8chool West interscholastic golf team. All the participants
were male. Isotonic exaercises used in the study were the
side lateral raise, front deltoid raise, curl, tricep
kick~-back, rear deltoid, golfer's twist, standing press,
upright rowing, body twist, flying motion, stiff leg dead
1ift, and wrist roll. Isometric exarcises 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 raiser, frog kick, and toe rise. Exercise



programs were conducted every day except Saturday and
Sunday. Exercises that were given each morning took place
before school and were conducted in twenty minutes. Length
of the study was eight weeks.

Very little research in isotonic and isometric exer-
cises and their effect on golf performance can be found.
Therefore it was hoped that results of this study and future
studies in this area might be helpful in planning efficient

and effective high school golf programs.
V. OVERVIEW

Chapter I outlines the scope of the study which has
been undertaken with the purpose of acquainting the reader
with the nature of the problem. Terms which could have
received various interpretations have been defined for the
clarification of their use in this paper. Chapter II
presents the opinions of experts in the field of golf on
isotonic and isometric exercises as they are related to
golf performance. Chapter III describes and evaluates the
techniques used in the testing procedure. Chapter 1V
contains the summary, conclusions, and recommendations

of the evidence obtained in this paper.



CHAPTER 1I

REVIEW OF RELATED LITERATURE

Very little evidence regarding the effect of isotonic
and isometric exercises upon golf is available. Most reports
in the area related to this study have dealt with the effect

of isotonic and isometric exercises on strength gains.

I. LITERATURE ON IS0OTONIC EXERCISE

S8ince the time of the ancilent Greeks, man is known
to have lifted weights as a sport or for exercise. 1In the
United States, the use of weight-training equipment to
develop the strength and size of the muscles has greatly
increased during the past two decades. The two main factors
responsible for this increase have been the use of progres-
sive resistance exercises in rehabilitation centers during
and after World War II, and the favorable reports from
research studies, completed in the 1940°'s and 1950's, that
weight training is an efficient method of training athletes

for increased performancc.l

l1ponald R. Casady, Donald P. Mapes, and Louis E.
Alley, Handbook of Physical Pitness Activities (New 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 strength, increased speed of movement,
and greater pownr.z

Pearson says that strength, speed, stamina, and skill
or technique are, with suppleness, the fundamental physical
qualities upon which an athlete depends:

S8trength 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
become steadily harder.

Of speed this may be said: athletic events consist
of the propulsion through the air either of the ath-
lete's own body-weight or of a migsile which he releases:;
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-weight or the inertia of the missile to be
"overcome” more easily and therefore more rapidly,
and so movement is accelerated.

Stamina is needed in some measure in all events.
By dint of weight training with light weights and many
repetitions, muscular endurance can certainly be
increased. However, it is suggested that all types
of athletes may best use weight-resistance mainly to
improve strength, and the cultivation of stamina be
conducted chiefly on track, road or open country. Let
us express the reason this way: 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 good technique no athlete can achieve his
potential. Without it the runner fails fully to
translate his energy into speed, and he tires before

21bid.. p. 51.
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he should, through uneconomical movement. It will be
necessary to practice the event sufficiently often
enough to maintain the correct sgeed pattern of move-
ment for competition conditions.

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 discussing the better methods, O'Connor says
a8 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 given muscle.

The boy with more muscle fibers has greater potential
of strength.

Another variable is the efficiency of the lever
action. The 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. The ectomorphic boy usually
has the disadvantages of both fewer muscles and less
efficient lever action.

Another variable in strength development is the
degsire of the boy to work hard and faithfully at the
prescribed exercises.

A fourth variable in strength development is the
method 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

3. r. D. Pearson..é%hlg&igg (Edinburgh: Thomas
Nelson and Sons, Ltd., 1963), p. 373.
4

Bod O'Connor, “Scientific Weight Training,®
Bcholastic Coach, 34154, September, 1964.

51big.., 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 a
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
showed a greater increase in static strength.6

Another study was conducted by Berger to determine
the optimum number of repetitions needed to increase
strength. The study covered a twelve-week period. BEach
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

6Richard A. Berger, “Comparison of Static and
Dynamic Strength Increases,” The Research Quarterly,
33:329, October, 1962.

7Richard A. Berger, "Optimum Repetitions for the

Development of Strength," The Research Quarterly, 33:334,
October, 1962.
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Berger stated that it is just as effective to use
three sets of six repetitions for gaining strength as it is
to use an increased number of sets and repetitions. He used
nine programs having combinations of one, two, and three
sets with two, six, and ten repetitions per set. There were
about twenty subjects in each group, and the study covered
a twelve-week period. All of the programs were of the
maximum resistance type. He found that three sets increased
strength significantly more than one or two sets. 8ix
repstitions were significantly superior to two, but not
significantly superior to ten. Therefore, he concluded
that three sets and six repetitions were best for increasing
strcngth.a

The success of golfer Frank Stranahan in the middle
1950's indicates that his success on the golf course could
be combined with medal-winning weight lifting. 8Stranahan
believed the lifting helped his golf, but said if he had to

9
give up one sport or the other, he would give up golf.

8pichard A. Berger, “"Bffect of Varied Weight Training

Programs on Strength,“ The Research Quarterly, 33:168, May.
1962.

S7ames A. Murray and Peter Karpovich, Weight
in Athletes (Englewood Cliffs, N.J.: Prentice-Hall, Inc.,
1956) , p. 147.
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II. LITERATURE ON ISOMETRIC EXERCISE

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
the athlete unduly fatigued.lo

The scientific verification of the value of isometric
exercises was the result of studies performed by two German
physiologists, 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
exercises are performed, greater strength gains have been
recorded than when only one set of each exercise is

performud.l2

10pruce J. Pickford, "Isometric Contraction Program
for Football," 8cholastic Coach, 33:136, November, 1963.

1lcasady, op. cit., p. 67.

121p14., pp. 68-69.
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Research by Morgan shows that muscular strength can
be improved by training statically, provided muscular
contraction is at least two-thirds of maximum effort.l3
The recommended procedure for doing a set of isometrics is
to hold the contraction for six seconds with one to three
sets for each exercise with at least 75 per cent maximum

14

effort. According to Casady ten to twelve seconds is

the time period most frequently rocomnonded.ls
Various tests and experiments have been carried out
in relationship to the amount of time contraction should be
maintained. 8ome individuals feel that three seconds is
sufficient if the contraction is complete while others feel
that a fifteen-second contraction is needed for maximum
benefits. Experiments seem to indicate that longer con-
tractions, if a contraction can be held, derive greater

benefits. The fifteen-second contraction period would only

be reached by athletes concerned with a maximum development

13311 Moxrgan, "Static Exercises," Scholastic Coach,
32: 24, February, 1963.

1‘Phillip J. Rasch and Laurence E. Morehouse, "Rffect
of Static and Dynamic Exercises on Muscular Strength and

Hypextrophy," Jouxnal of Applied Physioloqy, 2129, July-
November, 1957.

15Calady,,gg. cit., 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 strength for a few weeks after
the isometric program has begun.17

Hoffman states:

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 S8ystem if he trténl
with regularity and according to directions.

Isometrics can develop muscular strength at any point
of stimulation 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

16pon W. Mullison, Isometric Rope Exercise
(Fort Collins: Copyright, Don W. Mullison, Colorado State
University, 1962), p. 7.

17Hugh Thompson, "Values of Isometric Training,"®
Scholagtic Coach, 32:40, September, 1962.

1880b Hoffman, Exercisa Without Movement (York, Pa.s
The Bol Hoffman Foundation, 1962), p. 47.

197ay A. Bender, Harold M. Kaplan, and Alex J.
Johnson, “Isometrics: A Critique of Faddism Versus Facts,"

Journal of Health, Physical Education, and Recreation,
34:22, 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 several points in the movement or rely upon the

isotonic method of weight ttaining.20

Hoffman states:

More strength will improve 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 strokes.

So the most important means to improve is to build
all around bodily strength. 8Strength 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 these is winding
of a weight to strengthen hands, wrists, and forearms.

You must, 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 :ggular practice you should greatly improve
your score.

These articles revealed that research had been done
mostly at the university level. The length of the programs
and the types of exercise varied greatly. But despite these

variations, the results in each case showed a gain in

2oldward K. Capen, "The RBffect of Systematic Weight
Training on Power, S8trength, and Endurance," The Research

Quarterly, 21:84, May, 1950.
2lgofeman, op. git., pp. 214-15.
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strength. Since these articles, however, dealt with
strength in varying degrees for the improvement of perfor-
mance, they offered little evidence on which to judge the
merits of isotonic and isometric exercisaes as they might
affect golf performances and it should be rastated that
this literature was not found to contain reports dealing
with this specific relationship.



CHAPTER IIl
METHOD AND TESTIRG PROCEDURE

The data in this study were collected from results of
a series of applied programs and tests given to twenty-four
senior high school boys at Wichita High 8chool West, Wichita,
Kansas. The background of the participants, the exercises
given, and the testing procedures are necessary in under-

standing the data.
XI. METHOD OF PROCEDURE

Participants. The participants in this study were
twenty-four members of the Wichita 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
families which ranged from middle to lower socio-economic
groups, with a majority from the middle group.1

At Wichita High School West both college preparatory
and prevocational programs were offered, indicating a wide

range of mental ability and interest. The students were

1bonala 0. cowgill, A pictorjal Analvsis of Wichita
(Wichita: Community Planning Council and University of

Wichita, 1964), pp. 87-90.
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gquick to respond and cooperated fully in helping to complete
this study.

Exercise programs apd the length of the study. Exex-
cise programs for the three study groups were administered at

7:45 a.m. five days a week for a period of eight weeks. This
time was chosen so that all the members would participate in

their normal practice after school.

Equating. For the purpose of testing the effect of
the physical exercisas, it was necessary to establish three
experimental groups and one control group. The groups were
equated on the basis of mean scores derived from playing
seventy—~-two holes of golf. According to data reported in
Table I (page 33), it was appropriate to assign the twenty-
four subjects to four comparable groups. No significant
differences were observable in the 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 tests employing the driver and the five iron
confirmed the comparability of the four groups at the begin-
ning of the study. The groups and the exercises used during
the study are described below. In the tabular presentations,

the four groups were designated: Combination Group I,
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Isotonic Group II, Isometric Group IIX, and Control Group IV.

Combination group. 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.

Isotonic group. This group used only the isotonic
exercises on Monday, Tuesday, Wednesday, Thursday, and

Priday.

Isometric group. This group used only the isometric
exerciges on Monday, Tuesday, Wednesday, Thursday, and

Friday.

Control group. This group did not participate in any

form of isotonic or isometric exercises.
IX¥. ISOTONIC EXERCISES

Isotonic exercises selaeacted for this report were
taken from Gary Player's improvement program and were those
designed to strengthen and tone up all the muscles used in

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

2Gmry Player, Garv Plaver's Golf M rovement Program
(Alabamas Diversified Products Corporation, 1964), p. 1.
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exercise for the first week. Two more repetitions for each
exercise were added each week for the remainder of the study.
There were twelve isotonic exercises used in this study with
the recommended time to complete the daily training program
as approximately twenty minutes.

Bquipment 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.

giga';g;ggg;‘;gggg.s Participant starts from a
standing position with feet together and hands down with
palms facing in. PFirst movement is to extend the arms
sideward to a position above the head, touching wrists with
palms facing out. 8econd movement is to lower arms to the

original poaition.4

Front deltoid xaise. Participant starts from a
standing position with feet together and hands down with

the weight in front of the legs. Pirst movement is to
extend the arms forward to a position above the head.

Sacond movement is to lower arms to the original position.5

38ee Appendix A for illustrations of this and other
isotonic exercise items.

4player, op. git.., p- 3. Sibid.. p. 4.
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Curl. Participant starts from a standing position
with feet together and hands down with palms facing in.
First movement is to bend the arms upward with palms in
until weight touches the shoulder. Second movement is to

lower arms to the original position.6

Iricep kick-back. Participant starts from a semi-
squat position with feet together and one arm straight in
front of the knee and the other arm bent with the weight
beside the leg. PFirst 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
with both arms.’

Rear deltoid. Participant starts from a full-squat
position with feet together and both arms straight at the
sides. PFirst movement is to rise to a semi-squat position
and at the same time extend both arms into a backward raise
position. Second movement is to return to the original

poaition.8

Golfers twigt. Participant starts from a bent-over
position with feet spread and the left hand on the hip and
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the right hand touching the left toe. First movement is to
twist to the right extending right hand as far as one can
without losing balance. 8econd movement is to return to the

original poaition.g

Standing press. Participant starts from a standing
position with feet together and arms bent forward into curl
position. PFirst movement is to extend both arms upward to
a position above the head. Second movement is to return to

the original position.lo

Upright rowing. Participant starts from a standing
position with feet spread shoulder-width and hands down with
the weight in front of the legs. First movement is to raise
the hands to a position just under the chin. Second move-

ment is to return to the original position.11

Body twigt. 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. Pirst 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 is to

return to the original position.12

Ibid.. p. 6. 101p14.
llm-' p. 7. 12ma-: p. 8.
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Rlving motion. Participant starts from a bent-over
position with feet spread shoulder-width and both hands
facing in just inside the knees. First movement is to raise
both hands sideward to shoulder level. Second movement is

to return to the original pOlition.13

Stiff leqg dead l1ift. Participant starts from a
standing position with feet spread shoulder-width and hands
down in front of the legs. First movement is to bend forward
and touch the ground with the weight. 8Second movement is to

return to the original po-ition.l4

Wrist roll. Participant holds the cylinder in £ront
and away from the body. First movement is to roll the weight
up to the cylinder. 8econd movement is to unroll the weight
back to the original po-ition.ls

III. ISOMETRIC EXERCISES

Isometric exercises selected for this report, taken
from various studies, are designed to strengthen and tone up
all the muscles used in a normal golf swing. There were two
contraction bouts for each isometric exercise. The group
using this exercise began with an eight-second contraction

the first week and increased it by two seconds each week

lsm" p. 7' lm'l P' 8' 15&&-, p. llo
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until the recommended fifteen second contraction bouts were
reached for the remainder of the study. There were twelve
isometric exercises used in this study and the recommended
time to complete the daily training program was approximately
twenty minutes.

Bquipment used for isometric exercises was one golf
club shaft and a regular iscmetric set of bars of standard

size.

jggﬂggugyy;.l6 Participant starts from normal golf
stance fixing the shaft of the club on the isometric bar two
feet from the ground. Force should be exerted in the same

manner as one would for the normal backswing.17

Downswing top. Participant starxts from a normal golf
stance fixing the shaft of the club on the isometric bar at
the top of the downswing. Emphasis should be stressed on
beginning the downswing with the hips exerting the force in

like manncr.l8

Downswing middle. Participant starts from a normal
golf stance fixing the shaft of the club on the isometric

16gee Appendix B for illustrations of this and other
isometric exercise items.

17Ben Hogan, Zsometric Exercise for Golfers
(Fort Worth: Ben Hogan Sales Company, 1964), p. 5.

181pid.. p. 9.
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bar at the middle of the downswing exerting the force
through the hips.lg

Downswing bottom. Participant starts from a normal
golf stance fixing the shaft of the club on the isometric

bar at the bottom of the downswing. BEmphasis should be

stressed on exerting the force through the hitting area
20

with the wrists.

Hip pivot. Participant starts from a normal golf
stance fixing the shaft of the club on the isometric bar
with both hands. Force is exerted to turn hips as they

would be turned in the downswing. 21

Left gide pull. Participant starts with a normal
golf stance holding the vertical section of the isometric

bar with the left hand keeping the elbow straight. PForce is

exerted to turn as one would turn in the downswing.22

Pregs lockout. Set the bar at a height about three
inches below the lockout position. Participant’s arms are
fully extended overhead. Grasping the bar with hands at
shoulder-width apart, look straight ahead, tighten leg,

191pig. 201bid., p. 6.
2lypid., p. 8. 22134d.. p. 10.
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hip, and back muscles, and push on bar exerting the force

upward.23

Pull. Set the bar at a height where it will be six
or seven inches below the waist. Grasping the bax with
hands at shoulder-width apart, rise on toes slightly, look

24
up slightly, bend the arms, and pull exerting force upward.

€url. Set the bar at a height where it will be just
above the waist. Grasp the bar with hands at shouldex-width
apart and keep elbows to the side of the body. With the

arms bent at a ninety-degree angle, exert the force upward.zs

Backward arm raiger. 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

straight exert the force backward and up.26

Frogq kick. 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 arms fully extended, pull knees

23pob Hoffman, Exercise Movement (York, Pa.:
The Bob Hoffman Foundation, 1962), p. 68.
241pid.

%5pon W. Mullison, Igometric Rope Exercise Manual
(Fort Collins: Colorado State University, Copyright, Don W.
Mullison, 1962), p. 18.

%6ypid.. p. 15.
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up to chest, bending at hips and knees only.27

Rige on toes. Set the bar at a height where it will
rest just touching the shoulders. Keep the knees and hips
locked tight holding the bar with the hands at a comfortable
position. Rise on the toes and push on the bar exerting

28
the force upward.

IV. TESTING PROCEDURE

A test of each study group and of the control group
was given every two weeks on five phases of golf perfor-
mances: (1) distance with the number one wood, or driver;
{2) distance with the number five iron; (3) accuracy of
£ifty 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 successful; and
(5) accuracy of a ten foot putt, also recorded on the basis
of whether or not it was successful. Bvery participant in
each of the five tests used six balls to complete the above
skills. Only in the case 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 these two skills as the partici-
pants were ragquired to hit a reasonably straight ball. If

2780ffman, @p. git.. p- 40. 281p4d., 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 manner, there was a reasonable
certainty in recording the golfer's ability for distance,
which was of prime importance for this particular sgkill.

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 being made of their golf performance.

V. ANALYSIS OF THE DATA

The data for this study were organized into tabular
form for analysis. Mean scores for each group and standard
deviations were computed. The 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 his best
judgment to infer the advantages of one program over another.
This treatment is further justified 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.

The golf score. The results of pre-~test and post-test
scores for eighteen holes of golf are summarized in Table I.
Although there are no observable differences between the
mean scores for each group on the pre~test, the mean scores
on the post-test show significant gain as evidenced by
decreased scores. It should be noted that the variance or
standard deviation on the pre-~-test rounds were essentially
the same for all three experimental groups. The 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
CGroup I, Experimental Group II, and Experimental Group IXIX
made greater gains than the Control Group. It is also
apparent that the standard deviations were lowered for all
four groups. The smaller within-group variances indicate
that each group scored more consistently on eighteen holes

of golf.



TABLE I

SUMMARY OF THE RESULTS OF THE PRE-TEST AND POST-TRST
ROURDE OF EIGHTEEN HOLES OF GOLF

— — — =
GROUP X GROUP IX GROUP II1Il GROUP IV
Subject Pre Post Gain Pre Post Gain Pre Post Gain Pre Post Gain
1l 8l1.7 82.0 -3 80.2 71.0 -9.2 83.0 74.0 -9.0 83.8 81.9 -2.8
2 84.7 78.0 -6.7 82.7 80.0 -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 87.0 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 91.1 85.3 -5.8 92.2 83.0 -9.2 91.2 84.5 -6.7 91.3 86.7 -4.6
S.D. 11.3 6.2 10.7 6.5 11.3 5.8 6.4 4.5
e — e e ———— e ot - - e —
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The driver. Data summarized in Table II are the
results of tests conducted to determine efficiency with the
driver. The results afe expressed in total yards carried
from the tee. This measurement 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 scoras
on tha pre-~test that there is no significant difference
among the four groups in driving yardage. However, post-
test mean scores indicate significant gains for Experimental
Group I, Experimental Group IXI, and Experimental Group II1I,
as compared to the Control Group. No valid inferences may

be drawn from the standard deviation data.

The five iron. The mean score differences on the
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 IIX, Experimental Group I and
Bxperimental Group II showed the most improvement as
expressed in mean score gain, and Experimental Group I
showed the most consistency as expressed in the standard

deviation.



TABLE II

SUMMARY, BY YARDAGE, OF THE RRSULTS OF THE PRE-TEST
ARD POST-TEST, USING THE DRIVER

GROUP I GROUP II GROUP IIX GROUP IV

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

1 181.1 185.2 4.1 1868.4 191.9 3.5 182.5 195.5 13.0 186.7 185.6 ~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

4 170.9 176.3 7.4 173.8 172.2 -.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

8.D. 9.6 3.4 7.2 7.0 4.6 9.7 7.9 6.9
[ e e e

GE



TABLE II

SUMMARY, BY YARDAGE, OF THE RESULTS OF THE PRE-TEST
ARD POST-TEST, USING THE FIVE IRON

GROUP 1 GROUP 11 GROUP IIX GROUP IV

subject Pre Post Gain Pre Post Gain Pre Post Gain Pre Posat 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
—_—
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The f£ifty foot chip ghot. The results of the pre-test
of accuracy in the fifty foot chip shot, expressed in per-
centagae of successful chip shots into a three foot radius,
are summarigzed 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 indicatas
little gain in accuracy on the fifty foot chip shot. No
variances or standard deviations were computed for these
tests because of the non-geometric nature of percentage
points. However, it is evident that a wide range of improve-
ment was made within each group ranging from a minus eleven
per cent improvement to a plus thirty-four per cent improve-
ment within Experimental 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 groups were more variable at the end of the study period

than at the beginning.

The three foot putt. The results of the three foot

putt are expressed in Table 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.



TABLE IV

SUMMARY, BY PERCENTAGE SUCCESSFUL, OF THE RESULTS OF THE PRE-TEST
AND POST-TEST OF FIFTY FOOT CHIP INTO A THREER FOOT RADIUS

GROUP I GROUP XX GROUP IIIX GROUP IV
Subject Pre Post Gain Pre Post Gain Pre Post Gain Pre Post Gain
1l .160 .333 .173 .240 .333 .093 .200 .500 .300 .160 .166 .006
2 .240 .333 .093 .120 .500 .380 .240 .333 .09 .200 .333 .133
3 .160 .500 .340 .240 .333 .093 .200 .166 -.034 .320 .333 .013
4 .280 .166 -.114 .240 .333 .093 .240 .333 .093 .280 .166 -.114
5 .120 .333 .213 .200 .166 -.034 .200 .500 .300 .160 .166 .006
6 .200 .500 .300 .160 .500 .340 .280 .166 -.1l14 .120 .166 .046

Average .193 .361 .l68 .200 .361 .161 .221 .333 .112 .206 .222 .0lé6
e e e e e
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TABLE V

SUMMARY, BY PERCENTAGE SUCCESSFUL, OF THE RESULTS OF THE PRE-TEST
AND POST-TEST OF THRRE FOOT PUTT

GROUP I GROUP 11 GROUP III GROUP 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
—_—— e —————— e ==
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BExperimental Group II appears to have made greater gain than
the other groups, with no participant scoring below eighty-
three per cent accuracy on the post-test. It is doubtful
that any of these gains can be attributed to an exercise
routine. However, the significant differences betwaen the
percentage of accuracy for Experimental Group II and the
Control Group would merit further study to determine the

influence of isotonic exercises upon putting.

The ten foot putt. A comparison of the mean scores
in Table VI indicates no significant difference at the

beginning of the study for the three experimental groups on
the ten foot putt. The Control Group scored somewhat below
the level of the experimental groups on the pre-test. At the
end of the study period there were no significant differences
in the mean scores for each of the four groups. HBowever, the
gain for the Control Group was somewhat higher than the gains
of the three experimental groups. Again, it is doubtful that
these gains can be attributed to an exercise routine. Further
study with larger groups over a longer period of time may
indicate some influence of exercises upon putting, but no

inferences can be drawn from the data available.



TABLE VI

SUMMARY, BY PERCENTAGE SUCCRSSFUL, OF THE RESULTS OF THE PRE-TRST
AND POST-TEST OF TEN FOOT PUTT

— nemat————— P r—r—
———— e —————— ——rt

GROUP I GROUP IIX GROUP II1X GROUP IV
Subject Pre Post Gain Pre Post Gain Pre Post Gain 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 .1ls80 .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
PSS s e T
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_ CHAPTER IV

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

I. SUMMARY

The purpose of this study was to determine the effect
that isotonic and isometric exercises have on golf perfor-
mance at the high school level. 1In recent years it has been
the custom to use isotonic and isometric exercises partly to
improve skill techniques and partly to develop strength and
endurance. This study dealt specifically with the effect
that isotonic and isometric exercises have on golf
performance.

A review of background literature revealed that very
little research 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 the university level. The studies offered no
evidence on which the merits of isotonic and isometric
exercises, in relation to golf performance, could be judged.

This study was designed to cover eight weeks. Twenty~
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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exercises on alternate days, one group used only the isotonic
exercises, one group used only the isometric exercises, and
the fourth group did not use exercises at any time during the
study. These different treatments, assigned to the groups,
vare applied to determine the effects of the isotonic and
isometric exercises over variable time spans, and to determine
what, if any, effect resulted in golf performance. The items
included in the isotonic exercises were the side lateral
raise, front deltoid raise, curl, tricep kick-back, rear
deltoid, golfers twist, standing press, upright rowing, body
twist, flying motion, stiff leg dead l1lift, and wrist roll.
The items included in the isometric exercises were the back
swing, downswing top, downswing middle, downswing bottom,
hip pivot, left side pull, press lockout, pull, curl, back-
ward arm ralser, frog kick, and toe rise. All four groups
followed the same general routine in practice. They were
tested at the beginning of the study, and every two weeks
on five phases of golf performance: {l) distance with the
number one wood; (2) distance 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 successful:;
and (5) accuracy of a ten foot putt, also recorded on the

basis of whether or not it was successful. BEvery participant
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in each of the five tests used six balls to complete the
above skills. Also recorded were the results of eighteen
holes of golf which each group was required to play each
week. 7The data collected were treated by comparing mean
scores of the different groups and applying the standard
deviation.

At the end of the eight-~week period in the test
using the driver there were significant differences between
Bxperimental Group I and the Control Group, and between
Experimental Group II and the Control Group, and between
Experimental Group IIXI and the Control Group. All three
experimental groups showed an improvement. Bighty-three
per cent of all the participants showed improvement.
However, those participating with the control group showed
no significant improvement. Although Experimental Group XXX
showed the most improvement, no significant difference was
cbserved between Experimental Group I, Bxperimental Group II,
and Experimental Group III.

In the test using the five iron there were no
significant differences between any of the groups. Ninety-
five per cent of the participants showed improvement;
however, even though Experimental Group I showed the most
improvement, the Control Group improved enough that there

were no significant differences.
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For the fifty foot chip test there were significant
differences between Bxperimental Group I and the Control
Group, and between Experimental Group II and the Control
Group, and between Experimental Group IXXI and the Control
Group. All three experimental groups showed an improvement.
Seventy-five per cent of all the participants showed
improvement. However, those participating with the Control
Group showed no significant improvement. Although Bxperi-
mantal Group I showed the most improvement, no significant
difference was obsexved between Experimental Group I,
Experimental Group II, and Rxperimental Group XII.

In the test for the three foot putt there were
significant differences between Experimental Group IXI and
tha Control Group. RExperimental Group II showed the moat
improvement; however, no significant difference was observed
between Experimental Group I, Experimental Group III, and
the Control Group. Seventy-nine per cent of all the
participants showed improvement.

At the end of the eight-week period in the test for
the ten foot putt there were no significant differences
between any of the groups. Eighty-three per cent of all
the participants showed improvement. The Control Group
showed more improvement than any of the experimental groups.

In the test based on the results of eighteen holes
of golf there were significant differences between



46
Bxperimental Group I and the Control Group, and Bxperimental
Group II and the Control Group, and Experimental Group III
and the Control Group. Although BRxperimental Group II
showed the most improvement, no significant difference was
observed between Experimental Group I, Bxperimental Group 1I,
and Experimental Group III.

II. CONCLUSIONS

The following conclusions are based upon the evidence
obtained in this study.

It was apparent at the end of the eight-week period
that any advantage to the use of isotonic and isometric
exercises in relation to golf performance could clearly be
determined. It is concluded that within the limitations of
this study the combination method was not superior to either
the isotonic or isometric method used separately. However,
an improvement was observed between the Experimental Groups
and the Control Group on all the tests. There was a
significant improvement on only the test using 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 groups
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. RECOMMENDATIONS

The coach, when planning a golf program, should plan
on the use of isotonic and isometric exercises as a means of
developing skill among his players. This recommendation 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 basia of the findings of this study.
It was superior in two tests and therefore warrants furthex
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 weeks.
Similar studies should be conducted using different age
groups and other methods of testing golf performance.
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ISOTONIC EXERCISES

Side lateral raise

1.

Front deltoid raise

2.



ISOTCNIC EXERCISES (continued)

3. Curl

4, Tricep kick~back
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ISOTONIC EXERCISES (continued)

R

N

5. Rear deltoid

6. Golfers twist
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ISOTONIC EXERCISES (continued)

8. Upright rowing
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ISOTONIC EXERCISES (continued)

9., Body twist

10. Flying motion
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ISOTONIC LEXERCISES (continued)

11.

l2, Wrist roll
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ISOMETRIC EXERCISES

~
;

I

Y

1. Back swing 2. Downswing top

5. Downswing middle 4. Downswing bottonm
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ISOMETRIC EXERCISES (continued)

ey

- oy

5. Hlp pivot 6. Left side pull

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

9. Curl 10.

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

Dear Mr., 3

I am in the process of doing a research problem
on the "effect 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. This information will be vitally
important to our study.

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

Hoping to hear from you in the near future.

S8incerely,

Ed Kriwiel
Head Golf Coach
EKikt

Enclosure
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RECIPIENTS OF LETTER



Armour, Tommy
Grosuenor Apt. 506
720 North Ocean Blvd.
Delay Beach, Florida

Consolver, Tex

Golf Professional

MacDonald Municipal Golf
Course

840 N. Yale Avenue

Wichita, Kansas

Blliott, Tom

Rawlings Sporting Goods
Company

2300 Delmar Boulevard

8t. Louis 66, Missouri

Gwin, Ted

Golf Professional
Crestview Country Club
4201 Rast 21st Street
Wichita, Kansas

Harris, Labron

Golf Coach

Oklahoma State University
Stillwater, Oklahoma

Rirkpatrick, Bob

Golf Coach

Wichita State University
Wichita, Kansas

Moore, Bob

Golf Coach and Athletic
Director

Friends University

Wichita, Kansas

National Golf Foundation
Room 804

Merchandise Mart
Chicago 54, Illinois
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Navarro, Auggie

Golf Professional

Sim Park Municipal Golf
Course

Wichita, Kansas

O'Brien, Gene

Golf Professional

Rolling Hills Country Club
223 Wastlink

Wichita, Kansas

Overby, John

Golf Professional
Clapp T.W. Golf Course
4611 East Harry
Wichita, Kansas

Schloss, Irv
2053 Harvard Avenue
Dunedin, Plorida

Thomas, Bob

Golf Professional
Wichita Country Club
8501 East 13th Street
Wichita, Kansas

U.8. Golf Association
40 Bast 38th Street
New York 16, New York

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

(Replies received from twelve of the above addressees)



