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CHAPTER I 

INTRODUCTION 

One of the strokes v/hich is thought to be of 

greatest importance by amateur and professional golfers 

is putting. Putting represents 40 per cent or more of the 

strokes made by experienced and professional golfers 

according to studies by Coffey (11) and Adler (2). This 

large percentage expresses the importance of putting to 

success in golf scoring. 

Difficulty in putting is experienced by both the 

beginner and the professional. It is the intent of this 

study to investigate differing methods of aligning a putt 

since this stroke is of such importance. 

The importance of eye dominance to success in golf 

putting has not been clearly defined. The literature 

revievy-ed revealed no investigations v;here eye dominance 

was related to putting success. 

This study is designed to determine if eye domi

nance is related to putting performance. 

Statement of the Problem 

The purpose of the study was to determine the re

lationship of eye dominance to success of green putting. 



Specific questions asked were: 

1. Would subjects putting using the dominant eye 

differ from subjects using the non-dominant 

eye with the same amount of practice and 

instruction? 

2, Would gains in putting performance result from 

four weeks of practice for subjects putting 

with vision of the dominant or non-dominant 

eye occluded? 

Definition of Terms 

The following definitions were utilized in this 

study: 

Acuity Dominance. Acuity dominance is one eye possessing 

•greater visual clarity over the other eye. 

Alignment. In this study alignment refers to the subject 

determining the path the ball will take to the hole before 

putting. 

Beginner. The term refers to a subject who has not had 

formal instruction in golf or could be considered to be 

self-taught. 

Eve Dominance. Eye dominance is the sighting eye that is 

constantly aligned with a point when sighting. 

Ocular Occluser. This device is a two and one-fourth by 

two and one-half inch circular piece of concave plastic 

with an elastic band to hold the occluser in place over 

the eye. 

^ 



Practice Putting Green. The practice putting green uti

lized in this study consisted of level and varied terrain 

of summer grass and nine practice holes. 

Reverse Overlap Grip. The grip, used by subjects, con

sists of the index finger of the left hand overlapping 

the little finger of the right hand. 

Delimitations of the Study 

This study was limited to two classes of college 

women enrolled in beginning golf classes at Texas Tech 

University. The study was limited to twenty-one begin

ning golfers v;ho were right-handed and who wore no cor

rective lenses. Only a ten foot putting distance was 

studied. 



CHAPTER II 

REVIEV/ OF LITERATURE 

The literature reviev;ed is concerned with studies 

involving methods of alignment in golf putting, theories 

of eye dominance, and motor performance studies involving 

eye-hand dominance, laterality, and handedness. 

Studies in Golf Putting 

The studies reviev̂ 'ed in this section deal with 

techniques of aligning the putt. Professional golfers^ 

techniques of putting alignment v;ill also be described in 

this section of the reviev; of literature. 

Some investigators have experimented with putting 

techniques, and errors made in putting, Kelliher (29) 

selected forty-tv/o subjects in a beginning golf class to 

experiment \flth the conventional and the croquet style 

putter. The subjects v;ere given an alignment test, and 

an alignment plus distance test from distances of six, 

fifteen, and thirty feet, and were allov/ed five trials 

at each distance, v;ith each style putter. Results of an 

analysis of variance shov̂ ed that from distances of fifteen 

and thirty feet, subjects v;ere more accurate with the 

croquet style putter. 

Accuracy of aim was studied by Neale and Anderson 

(40) using both the conventional and croquet style golf 

4 
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putters. Twenty-four males, assigned to six groups, 

aligned a putter with targets five, ten and fifteen feet 

away. 

The putters were fastened down to a base that 

allowed the putter to be rotated in different directions. 

Aim was indicated by a beam of light directed onto a 

mirror glued to the face of the putter. This light v;as 

reflected onto a scale indicating the degree of aiming 

accuracy. 

The croquet putter was found to have greater mean 

accuracy, while the conventional putter showed greater 

variability. No significant differences in accuracy were 

found between distances. 

According to the rules of the United States Golf 

Association, the croquet style putter may be used as long 

as "The stance is not astride or with either foot touch

ing the line of putt or an extension of that line behind 

the ball." (4S,p.43) The stance used in the studies 

comparing the croquet style putter and the conventional 

style putter was astride the line of putt which is now 

illegal. 

A putting machine designed by Cochran and Stobbs 

(10) demonstrated the mistakes made in putting. The 

machine found missed putts to be errors of alignment or 

judgement, errors of execution or failure to hit the ball 
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in the selected line, errors of strength, and irregulari

ties of the green. 

Bowen (5) was concerned with the beginner who 

looked at the hole and who looked at the ball while 

putting. The study revealed no difference betv;een the 

different points of aim. Beginners were found to over-

putt shorter shots, misinterpret terrain problems, and 

have difficulty in judging distances, rather than di

rection. 

Among golf professionals who have written instruc

tional books or articles, a variety of techniques of aim 

were expressed. Gavano (23) stated that the first step in 

putting was to determine the dominant eye. V/hen that has 

been accomplished, the putt must be aligned by standing in 

back of the ball, and using the dominant eye, determine 

the path of the ball. 

On all putts by Kimball (31), a visual concentra

tion spot was chosen approximately six inches in front of 

the ball on the path to the hole. Kimball determined 

the slope and grain, then judged the speed of the green, 

and positioned herself behind the ball to visualize the 

path the ball would take. 

Player (42) chose a spot on the line of a putt 

approximately one foot in front of the ball. V7hen putting 

he recommended putting over that spot to assure starting 

the putt in the correct line. To detect hidden slopes. 



Player used a putter held parallel to the flagstick. The 

dominant eye v/as used to align the putter shaft until the 

shaft cut the ball in half. The amount of borrov; allov/ed 

v;as demonstrated by the gap viev/ed betv/een the flagstick 

and the edge of the putter. 

Les Bolstad^s article from Golf Digest (4?) sug

gested aligning a putt by panning the eyes from left to 

right from the target to the ball in order to attain a 

better perception of the target. 

An editorial in Golf Tips (43) described putting 

alignment techniques used by Al Geiberger. The align

ment technique was similar to Player's utilization of the 

putter in determining the correct line for putting. By 

holding the putter by the end of the grip betv/een the 

thumb and index finger so that the shaft is centered over 

the ball, Geiberger used the dominant eye to look at the 

hole from a distance of five feet behind the ball. 

Theories of Eye Dominance 

Different theories of eye dominance, based on in

vestigations, are presented in this section of the liter

ature review. These theories help to explain the role of 

eye dominance in sighting activities. 

Hildreth (24) stated that interest in eye dominance 

is not a nev7 concept, for in IBB3 Dr. Joseph Conte pointed 

out that fev7 persons possessed pure binocular vision. 
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The images seen by the two eyes are not identical. \Jhen 

both eyes are open one of the images is suppressed, allow

ing one eye to do the directing and controlling. 

There was much disagreement in the literature 

about the prevalence of right or left eye dominance in 

the population. Imada (26) found his subjects to have an 

exclusive use of the right eye v;hen sighting. Luriia 

(37), hov;ever, found his subjects to have a functionally 

dominant left eye. The results of studies by Miles (3^) 

demonstrated that 65 per cent of the population is right-

eye dominant, 30 per cent is left-eye dominant, and the 

remaining 5 per cent shov/ mixed dominance. 

Most theorists agreed that the dominant eye was 

the sighting eye, yet the literature revealed different 

theories concerning the relationship of eye dominance 

to visual acuity and to hand dominance. Gahagan (22) 

tested 100 subjects, 60 men and 40 women, who possessed 

acuity above average. The subjects were tested for eye 

dominance with the hole-in-card test. He found seventy-

nine cases to be right-eyed, and twenty-one cases to be 

left-eyed. For thirty-three cases v/hose right eyes 

possessed greater visual acuity, only twenty-six subjects 

showed dominance of the right eye. Of tv;enty-seven cases 

where the left eye possessed greater visual acuity, only 

seven subjects demonstrated dominance of the left eye. 

file:///Jhen
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It v;as concluded that eye dominance and visual acuity were 

independent of each other. 

Crider (13), in an experiment with 257 children, 

found a close relationship between eye dominance and eye-

muscle insufficiencies. The eye with insufficiencies was 

seldom the dominant eye, which is contrary to Gahagan*s 

theory. Crovitz (14) agreed with Crider's theory that 

acuity dominance and eye dominance were related. 

Another theory stated that eye dominance was not 

a form of behavior that could be described by general 

terms such as right-eyed and left-eyed. Cuff (15) found 

that unilateral sighting was stronger for one subject than 

for another. 

Studies of Eye-Hand Dominance 
and Motor Performance 

It seems well established among researchers (1) 

(35)(41)(44) that most individuals have a preference for 

the use of one eye over the other in aiming and sighting 

activities. The choice of the preferred eye is not 

always lateral to the preferred hand. 

A survey of the literature concerning eye domi

nance and its role in the performance of motor skills, 

indicated that performance and acquisition of a skill 

are enhanced by using the dominant eye. Freeman and 

Chapman (21) studied the effect of eye and hand dominance 

in a pursuit skill. A pursuitometer was selected to 
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test eye and hand dominance on fine motor tasks. Forty 

college students were selected as subjects. In the early 

stages of learning a skill, performances v/ere better v;hen 

subjects used the dominant eye and hand. Based on the 

results, it was recommended that beginners use the domi

nant eye and hand as skills were learned. 

Lakatos (32) studied the dominant eye in relation 

to baseball batting performance. Thirty baseball players 

were studied according to unilateral and cross lateral 

groupings. Performance was better when the dominant eye 

had the same relationship laterally as the pitcher's 

throwing arm. The results indicated the importance of 

the batter in positioning the body to allov; the dominant 

eye to be aligned with the object to be hit. 

Leonard (33) divided 100 male and 30 female sub

jects into lov; and high skilled groups based on fine 

motor skill tests. Various eye-hand skill tests were 

administered and the results shov/ed underhanded dart 

throv/ing to be related to distant binocular vision. 

Lund (35) found that the dominant eye played a 

more important role in aiming than the non-dominant eye 

when used independently. This fact was evidenced by the 

scores made by 247 subjects hitting a target v;ith a pen

cil. The subjects v/ere divided into four groups: right-

eyes sinistrals, left-eyed sinistrals, right-eyed dextrals, 

and left-eyed dextrals. The subjects were given nine 



^y^ 

11 

tests, three with both eyes open and three each with only 

the right or left eye open. The subjects performed sig

nificantly better when using the dominant eye. 

Carlson (S) studied eye dominance using twenty-

seven right-lateral dominant subjects in achievement in 

archery. The subjects were placed in two groups: one 

group wore an eye patch over the non-dominant eye, and 

one group used both eyes. The findings were that greater 

achievement was made by the group using both eyes. 

Studies of Laterality and Motor Perfonnance 

This section of the review concerns studies of 

lateral dominance and the success experienced by subjects 

performing motor ability tasks and sport skills. 

Way reported evidence of laterality preferences 

among college women. Specifically, the relationship of 

lateral dominance to general motor ability and to scores 

in archery, badminton, bov/ling, and tennis were sought. 

Conclusions concerning improved performance were: 

1. Mixed dominant subjects were superior on the 
Scott Motor Ability Test. 

2. Eye dominance and lateral dexterity appeared 
to be related to the four skill items. 

3. Laterality appeared to be more important 
in activities stressing accuracy and di
rection toward a fixed target. 
(49,p.365) 

Studies of laterality and bowling skill have been 

made. Frahm (20) investigated the relationship of various 
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combinations of eye dominance and hand dominance to the 

achievement of learning the hook delivery. The hook de

livery v;as taught to fifty-tv/o beginning students v:ho 

were allov/ed the use of the preferred hand. Eye and hand 

dominance tests were administered at the end of bov/ling 

instruction. The results v/ere that hand-eye factors did 

not appear relevant in learning the hook delivery. 

Studies of Hand Dominance and 
Motor Performance 

Studies relating hand dominance to the performance 

of physical education activities suggest that social 

pressure is a factor in determining hand dominance. Eye 

dominance does not seem to be affected by social pres

sure. 

Iirvrin (27) found that 52 per cent of 154 subjects 

demonstrated right-hand dominance by the Athletic 

dominance index, v/hile only 56 per cent exhibited right-

hand dominance on the response test indicating inherent 

ambidexterity. The left-handed subjects remained constant 

on both tests. 

Hand dominance was studied by Fox (19). Twenty 

subjects demonstrated left-handed preference on simple 

motor tasks but expressed right-hand preference. Four 

subjects v/ere taught to bov/1 left-handed. The remaining 

sixteen subjects were taught to bowl right-handed. After 

a seven v/eek period, the left-handed experimental group's 
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averages were significantly inferior. Fox concluded that 

the preferred hand rather than the dominant hand should 

be used as the bowling hand. 

Summary 

The literature reviewed in this chapter was con

cerned with studies in golf putting using different meth

ods of aiming. Croquet style putting was found to be 

more accurate than conventional style putting. Studies 

involving the focus point over the ball or at the hole 

showed no significant differences in the two ways of 

aiming. The literature revealed no studies using the 

dominant or non-dominant eye as a method of aligning the 

putt. 

Other studies reviev/ed in the literature comparing 

eye dominance to sighting activities found that the use 

of the dominant eye produced greater skill in activities 

involving accuracy. Two studies involving archery and 

bowling skills showed that the dominant eye did not cause 

significant gains in performance. The methods of deter

mining dominance and the skills studied were varied. 

Studies of hand dominance suggest that the pre

ferred hand demonstrated greater accuracy in skills. 

Subjects indicating a left-handed index and preferring 

the right hand performed better when using the preferred 

hand. 



CHAPTER III 

METHODS AND PROCEDURES 

This chapter will contain a description of the 

methods and procedures used in carrying out the purpose 

of the study. 

Selection of Subjects 

The subjects for this study were selected from two 

beginning golf classes for women at Texas Tech University 

during the spring semester, 1970. The study began with 

forty subjects. The criteria for selection of subjects 

was: 

1. Subjects with no playing experience were 

used. This was determined by a written 

questionnaire. 

2. Subjects were classified according to hand 

preference. Only right-handed subjects were 

used in the experiment. 

3. Subjects who wore contact lens or glasses were 

eliminated due to disparity of vision experi

enced when wearing corrective lens. (17) 

4. Subjects who showed dominance of the right or 

left eye were used. Those subjects exhibiting 

mixed dominance were eliminated from the 

study. 

14 
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5. Subjects who missed any part of the experiment 

were eliminated from the study. 

The subjects attended golf classes one day a week 

for two hours for fourteen weeks. The v/eekly time 

allotted for instruction was one hour and forty minutes. 

One class met on Tuesday and the other class met on 

Thursday. Both classes met from 12:40 to 2:20 p.m. 

Selectiont Description, and Administration 
of Eye Dominance Test 

The criteria for selection of the eye dominance 

test were based on the reliability of the test, the ob

jectivity in scoring the test, and freedom from the in

fluence of hand dominance. 

The investigator chose the Miles's A-B-C Vision 

Test (3^) which met the criteria for selection. Each 

subject was seated ten feet away from the investigator. 

The subject viewed a card held by the investigator, and 

looked through a V-Scope device with both eyes. The in

vestigator noted which eye was used to view the card. 

The subject changed V-Scopes after each trial to force 

a new motor adjustment. A diagram of the V-Scope appears 

in Figure 1 on the following page. 

The eye dominance test was administered by the in

vestigator to each subject individually. This test was 

given in a narrow enclosed area which was free from dis

traction. The purpose of the test was explained as the 
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Figure 1. V-Scope Device 
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Area-Blackness-Comparison Test. Five trials were given 

the first week and the test v/as given again the following 

week to verify the reliability. Eye dominance was deter

mined by the subject's eye preference on four of the five 

trials. Those subjects whose scores were varied were 

deleted from the study. For a complete description of 

the eye dominance test, see the Appendix. 

The A-B-C Vision Test revealed that twenty-two 

subjects were right-eye dominant and that fifteen subjects 

were left-eye dominant. Two subjects who demonstrated 

mixed dominance were deleted from the study. 

Selection of Sample to be Studied 
and Assignment to Groups 

A written questionnaire was designed to determine: 

the golf experience of each subject; if vision was cor

rected by glasses; and hand preference. The Appendix 

contains a copy of the complete questionnaire. 

Two subjects who had previous golf experience were 

deleted from the study. Fourteen subjects were eliminated 

because they wore corrective lenses. Five subjects were 

deleted due to left-hand preference. Twenty-one sub

jects from the original forty subjects were selected to 

participate in the experiment. 

The subjects were divided into four groups; two 

groups who putted using the dominant eye and two groups 

who putted using the non-dominant eye. The dominant eye 
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groups were made up of five right-eye dominant subjects 

and five left-eye dominant subjects. The non-dominant 

groups were composed of seven right-eye dominant subjects 

and four left-eye dominant subjects. The dominant eye 

groups wore an ocular occluser over the non-dominant eye. 

The non-dominant eye groups wore the ocular occluser 

over the dominant eye. 

Assignment of Subjects to Putting 
Practice Conditions 

The dominant-eye groups putted using the dominant 

eye standing with the respective dominant eye nearer the 

hole. The non-dominant eye groups putted using the non-

dominant eye standing with the respective non-dominant 

eye nearer the hole. Classification of the groups were: 

1. The right eye dominant group putted with the 

right shoulder toward the hole. 

2. The left-eye dominant group putted with the 

left shoulder toward the hole. 

3. The right eye non-dominant group putted with 

the left eye and the left shoulder tov/ard 

the hole. 

4. The left-eye non-dominant group putted with 

the right eye and the right shoulder toward 

the hole. 
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Selection and Description of 
Golf Putting Test 

The criteria for selection of a golf putting test 

was based on the reliability of the test, the adminis

trative feasibility of the test, and the objectivity in 

measuring the golf putt. The investigator did not find 

a test that would measure force and direction with a high 

degree of reliability. A putting test was devised spe

cifically to assess the force deviations of the putted ball 

and the variation to the right or left of the hole. See 

Figure 2 on the following page. Specifications for the 

target appear in the Appendix. 

Each subject was given twenty trials from a dis

tance of ten feet on a level surface. The first ten 

balls v/ere putted and the landing points v/ere marked 

vd-th plastic ball markers. A tape was extended from the 

starting point through the center of the cup to a length 

of thirty feet. A second tape was extended at a right 

angle to the putted ball using a T square. The deviation 

of the putt was recorded to the nearest inch. The 

deviation was recorded to the right or left of the cup 

to the nearest inch. It was necessary to identify the 

place the putted ball came to rest since no target was 

placed on the green. The points were recorded on graph 

paper and a target was superimposed for scoring the 

putts. The second ten balls were putted and recorded 
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using the same procedure. The reverse overlap grip was 

used. 

Collection of Pre-Test Data 

The pre-test data for this study were collected 

during the third week of the spring semester at Texas 

Tech University, 1970. Subjects were instructed for 

thirty minutes on putting. Each subject wore an ocular 

occluser over the specified eye. The reverse overlap 

grip was taught to all subjects. Instructions on read

ing the green v/ere given. The subjects were shown how 

to align the ball with the hole by squatting two feet 

behind the ball, and using the uncovered eye, to deter

mine the path the ball would take. The subjects used the 

same procedure to look at the ball from the cup. Each 

subject was allowed tv/enty practice trials from any dis

tance on any hole on the green other than the one used 

in the experiment. Each subject determined the path the 

ball would take by the procedures described. 

Following practice, each subject putted ten balls 

and the market putts were measured. The subject followed 

the alignment procedures before the second ten balls were 

putted. A square stance was used. The focus point was 

the top of the ball while putting. A tv/o-way, center-

shafted putter was selected to allow putting from a left 

and right stance. Measurements were made by two physical 
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education instructors. The investigator recorded each 

putt. Figures 3 and 4 in the Appendix show subjects 

putting. 

An outdoor practice green was used for the test. 

Putts were scored by the target values described earlier 

in the chapter. No verbal encouragement or instruction 

was given during data collection. 

Administration of Putting Practice 

Approximately forty minutes of class time were 

consumed each week on putting practice for a total of four 

weeks. Each subject putted eight balls at each of five 

distances. Putts of three, six, twelve, fifteen, and 

twenty feet v/ere used in practice. The terrain problems 

were varied each week for the five distances. 

Control of the use of the eye was accomplished 

with an ocular occluser worn over the non-dominant eye in 

two groups and over the dominant eye in two groups. 

Outside practice was prohibited until the con

clusion of the experiment. The first part of the class 

period was spent practicing with other clubs. The class 

was not assigned practice on the golf course until after 

the experiment was completed. 

A record was kept of the amount of time spent on 

putting each week by each class. Weather conditions 

were also recorded. 
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Subjects putted at each distance until the ball was 

hit into the cup. Each subject recorded the number of 

strokes taken at each of the distances. All subjects 

were encouraged to achieve a lower score than that for 

the previous v/eek. An outline of the putting practice 

schedule can be seen in the Appendix. 

Differences in v/eather conditions were anticipated 

by the investigator. One class met once indoors due to 

rainy weather conditions; therefore the other class also 

met indoors during the same week. A putting surface was 

simulated v/ith a piece of foam rubber that measured one-

fourth inch by two feet by twenty feet. Practice putting 

cups were used at all five distances. Two persons were 

able to putt at one time. Each subject putted forty balls 

indoors. 

Collection of Post-Test Data 

The fifth week of the semester following four weeks 

of putting practice, the subjects were retested on the 

golf putting test. Procedures for the collection of the 

post-test data were identical to those followed for 

collection of pre-test data. 

Statistical Procedures 

Intraclass correlation procedures were used to 

provide reliability estimates for the putting test. 
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Comparison between pre- and post-test data was 

made for each of the four groups. A t, test was used to 

determine if differences betv/een pre- and post-test per

formances in putting existed. The .05 level of signifi

cance was set as the region of rejection for the null 

hypothesis. 

Analysis of variance was used to make comparisons 

among groups. All tests were made under the null hypoth

esis, and the .05 level of significance set for rejection. 



CHAPTER IV 

FINDINGS AND INTERPRETATIONS 

Results of the analysis of the data obtained from 

four groups of college women, who learned a ten foot putt 

with either the dominant or non-dominant eye covered, 

will be discussed in this chapter. Twenty-one subjects 

were selected from tv/o classes of beginning golf at Texas 

Tech University. Two groups putted using only the 

dominant eye. Two groups putted using only the non-

dominant eye. Pre-test data were collected immediately 

prior to four weeks of practice; post-test data were ob

tained one week following the termination of practice. 

Reliability Estimates 

The pre- and post-test data were analysed by intra

class correlation techniques to determine reliability 

estimates for the putting test. A procedure described 

by Ebel (1^) was followed to obtain the correlation co

efficients which appear in Table I. A satisfactory level 

of .^4 was obtained for the non-dominant eye group on 

the post-test. The other three reliability coefficients 

of .56, .33, and .33 obtained were extremely low. The 

small sample size, small standard deviations, and measure

ment of a skill very early in its acquisition are all 

possible causes of the low reliability estimates. 

25 
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TABLE I 

RELIABILITY ESTIMATES 

Putting Test 

Dominant Eye Group (Pre-Test) 

Non-Dominant Eye Group (Pre-Test) 

Dominant Eye Group (Post-Test) 

Non-Dominant Eye Group (Post-Test) 

r * 

.56 

.33 

.33 

.^4 

Trials 

20 

20 

20 

20 

Dominant N = 10 Non-Dominant N = 11 
^Reliability of the average 

Within Group Analysis 

Comparisons between pre- and post-test data were 

made for each of the four groups: left-eye dominant, 

•right-eye dominant, left-eye non-dominant, right-eye non-

dominant . 

To answer the question, would gains in putting 

performance result from four weeks practice using the 

dominant or non-dominant eye, pre- and post-experimental 

putting performances were compared. 

The means and standard deviations for the within 

group comparisons appear in Table II. 

A t test of significance between pre- and post-

test means within groups was made. The .05 level was set 

as the region of rejection of the null hypothesis which 

states that no differences exist. 
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TABLE II 

PRE- AND POST-TEST MANS AND 
STANDARD DEVIATIONS 

Groups 

Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

Non-Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

Pre-

N Mean 

5 12^.60 

5 122.00 

4 127.75 

7 119.00 

-Test 
Standard 
Deviation 

13.30 

13.27 

4.11 

11.2a 

Post 

Mean 

145.^0 

149.20 

14^.75 

141.29 

;-Test 
Standard 
Deviation 

5.31 

6.3a 

5.12 

14.67 

Results of the t. tests appear in Table III. The 

obtained t. values for three of the groups, the right-eye 

dominant, the left-eye non-dominant, and the right-eye non-

dominant, were significant at the .01 level-of confidence. 

The t. value obtained for the left-eye dominant group v/as 

significant at the .05 level of confidence. Since the 

t values obtained in all groups exceeded the value re

quired, the null hypothesis was rejected, and it can be 

stated that significant improvement took place within 

all four groups. 

Between Group Analysis 

To answer the question, would putting performance 

differ when using the dominant and non-dominant eye, 

between group comparisons were made. 
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TABLE III 

RESULTS OF THE t TEST FOR SIGNIFICANCE OF 
DIFFERENCES. BETVJEEN PRE- AND POST-TEST 

PUTTING PERFORMANCES . . 

Groups 

Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

Non-Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

N 

5 

5 

4 

7 

Pre-Test 
Mean 

12^.60 

122.00 

127.75 

119.00 

Post-Test 
Mean 

145.^0 

149.20 

US.75 

141.29 

•P
I 

2.69* 

4•13 ** 

6.39'̂ * 

3.19-* 

^Significant at the .05 level of confidence. 
^^Significant at the .01 level of confidence. 

The Texas Tech Computer Center Program required 

equal sample sizes for the analysis of variance program; 

therefore, the investigator randomly drew out subjects 

until all four groups were equal. All sample sizes were 

reduced to four. 

A t. test of significance on the pre-test means 

between groups was made to ascertain if groups were alike 

following the reduction of sample sizes. The means and 

standard deviations of the four groups appear in Table IV. 

The results of the t. test for comparison of means 

between groups appear in Table V. The .05 level of sig

nificance was set for rejection of the null hypothesis. 
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The obtained t values for the betv/een group pre-test mean 

comparisons were not sufficient in magnitude to reject the 

null hypothesis. Since the four groups did not differ, 

analysis of variance procedures were appropriate. 

TABLE IV 

PRE-TEST MEANS AND STANDARD DEVIATIONS 
FOLLOWING REDUCTION OF SAMPLE SIZE 

Groups 

Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

Non-Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

N 

4 

4 

4 

4 

Mean 

132.75 

119.25 

127.75 

125.75 

Standard 
Deviation 

11.00 

13.57 

4.11 

6.40 

The post-test data, which appears in Table VI, 

were subjected to analysis of variance to determine if 

the scores differed between the left-eye dominant and 

the left-eye non-dominant, and the right-eye dominant and 

the right-eye non-dominant groups. 

Procedures by Kirk (30) were used to obtain the 

results. The analysis was made under the null hypothesis 

that there were no differences in the scores between the 

four groups. The level set for rejection of the null 

hypothesis was the .05. 
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TABLE V 

COMPARISON OF PRE-TEST MEANS FOLLOWING 
REDUCTION OF SAMPLE SIZE 

Groups 

Right-Eye Non-Dominant 
with Left-Eye Non-Dominant 

Right-Eye Non-Dominant 
with Left-Eye Dominant 

Right-Eye Non-Dominant 
with Right-Eye Dominant 

Left-Eye Non-Dominant 
with Left-Eye Dominant 

Left-Eye Non-Dominant 
with Right-Eye Dominant 

Left-Eye Dominant 
with Right-Eye Dominant 

Mean 1 Mean 2 

125.75 127.75 

125.75 132.75 

125.75 119.25 

127.75 132.75 

127.75 119.25 

132.75 119.25 

.53̂  

1.10* 

.^7* 

.^5* 

1.20* 

1.55 »i* 

*Not Significant 

The summary of the analysis of variance is pre

sented in Table VII. The analysis of variance compared 

two main effects, A and B, and one interaction effect, 

AB. None of the F ratios reported in Table VII were suf

ficient to reject the null hypothesis. Therefore, it 

can be stated that eye dominance is not a factor that 

influences putting performance and that putting with the 

dominant eye covered or uncovered does not have a sig

nificant effect on putting performance. 
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TABLE VI 

POST-TEST MEANS AND STANDARD DEVIATIONS 
FOR REDUCED SAMPLE SIZE 

Groups 

Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

Non-Dominant Eye: 

Left-Eye Group 

Right-Eye Group 

N 

4 

4 

4 

4 

TABLE 

Mean 

145.75 

151.25 

14^.75 

149.50 

VII 

SUIMARY OF THE ANALYSIS OF VARIANCE 

Source of 
Variance 

A Dominance 

B Eye-Covered and 
Uncovered 

AB 

Error 

Sums of 
Squares 

39.063 

1.563 

22.563 

ai5.250 

Mean 
df Square 

1 39.063 

1 1.563 

1 22.563 

12 67.93^ 

Standard 
Deviation 

6.13 

5.12 

5.12 

13.4^ 

F 

0.575* 

0.023* 

0.332* 

*Not Significant 



CHAPTER V 

SUÎ 4ARY AND CONCLUSIONS 

The present study evolved from an interest in eye 

dominance and its relation to putting accuracy. Since 

eye dominance has been observed to be a factor affecting 

skilled motor performance, the purpose of this study was 

to determine the relationship of eye dominance to putting 

performance of beginning golfers. 

Twenty-one women enrolled in beginning golf were 

placed into four groups: two groups putted with the 

dominant eye, and two groups putted with the non-dominant 

eye. A pre-test was given at the beginning of the experi

ment, and after four weeks of practice, the post-test was 

given. All the groups received instruction in putting, 

and each subject wore an ocular occulser over one eye 

throughout the experiment. 

The pre- and post-test data were analyzed to pro

vide reliability estimates. An intraclass correlation 

technique described by Ebel (1^) was used. Satisfactory 

levels were obtained for one of the four test adminis

trations. 

Results of the t tests between pre- and post-test 

means shov/ed that there was significant improvement in 

the putting performance of all four groups. 

32 



33 

Subjects were randomly drawn from the groups until 

the sample sizes were equal. A t test of significance 

between pre-test means of the equal sized samples was 

made to ascertain if groups were alike. The results of 

the t test showed that the groups did not differ at the 

beginning of the experiment. 

Analysis of variance was utilized to make compar

isons of post-test performances among groups on putting 

performance. Results of the analysis of variance showed 

that the groups did not differ. 

I 
Conclusions ! 

Based upon the results obtained and v/ithin the i 

limitations of the study the following statements may be 

made: 

1. Eye dominance is not a factor in putting. 

2. Practice with either the dominant or non-

dominant eye for four weeks results in im

proved putting performance. 

Discussion 

The results obtained in this study agreed with 

those of Carlson (̂ ) who experimented with subjects in 

archery whose vision v/as partially occluded by an ocular 

occluser. She found that eye dominance was not a factor 

in archery. 
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'Results differing from the findings in this study 

were found by Way (46) and Lakatos (32). Performances 

were better for subjects using the dominant eye than for 

subjects using the non-dominant eye to execute skills of 

archery, badminton, bowling, tennis, and baseball. Use 

of the dominant eye in performance of eye-hand accuracy 

tasks were found to enhance performance by Freeman and 

Chapman (21), Leonard (33), and Lund (35). 

Recommendations for Further Study 

The study should be made with a larger sample size. 

An experiment could include putting on varied terrains 

rather than on a level surface. A comparison of groups 

using the dominant eye with groups using both eyes should 

be considered. A study including left-handed subjects 

might be made. 



BIBLIOGRAPHY 

1. Adams, Gary L. "Effect of Eye Dominance on Baseball 
Batting." Research Quarterly« XXXVI March, 
1965), 3-9. 

2. Adler, Jack D. "Foundations of Good Putting." 
Athletic Journal. XLIX (April, 1969), 4o. 

3. Autrey, Elizabeth Parker. "A Battery of Tests For 
Measuring Playing Ability in Golf." Unpublished 
Master»s Thesis, University of Wisconsin, 1937. 

4. Borosini, A. "Handedness." Psychological Abstracts, 
XIII (1939), 416. 

5. Bowen, Robert T. "Putting Errors of Beginning 
Golfers Using Different Points of Aim." Research 
Quarterly. XXXIX (March, 1969), 31-35. 

6. Brown, H. Steven. "A Test Battery For Evaluating 
Golf Skills." TAHPER, XXXVIII (Spring, 1969T, 
4-5,2a. 

7. Buxton, C. F. and Crosland, H. R. "The Concept of 
Eye Preference." The American Journal of 
Psychology. (July, 1932), 45^-461. 

6. Carlson, Tfery Bethene. "A Comparison of the Effect 
of Aiming with One or Both Eyes on the Achieve
ment in Archery of Lateral Dominant Subjects." 
Unpublished Master^s Thesis, Washington State 
University, 1967. 

9. Clark, B. and Warren, H. "A Consideration of the 
Use of the Term, Ocular Dominance." American 
Journal of Optomology« (April, 193^) 406-411. 

10. Cochran, Alastair and Stobbs, John. The Search For 
The Perfect Swing. New York: J. P. Lippincott 
Co., 1968. 

11. Coffey, Margaret. "Achievement Tests in Golf." 
Unpublished I%ster*s Thesis, University of Iowa, 
1946. 

12. Crider, Blake. "A Battery of Tests For the Dominant 
Eye." Journal of General Psychology, XXXI 
(October, 1944), 179-190. 

35 



36 

13. Crider, Blake. "The Relationship of Eye Muscle 
Balance to the Sighting Eye." Journal of 
Experimental Psychology, SVIII (February, 1936), 
I52-I54. 

14. Crovitz, Herbert F. "Differential Acuity of the Two 
Eyes and the Problem of Ocular Dominance." 
Science. CXXXIV (September, I96I), 6I4. 

15. Cuff, Noel B. "A Study of Eyedness and Handedness." 
Journal of Experimental Psychology, XIV 
(February, 1931), 164-175. 

16. Cuff, Noel B. "The Interpretation of Handedness." 
Journal of Experimental Psychology,XI 
(February, 192^), 27-39. 

17. Dav/son, Hugh. The Eye: Visual Optics and the Optical 
Space Sensed New York: Academic Press, 1962, 

1^. Ebel, Robert L. "Estimation of the Reliability of 
Ratings." Psychometrika, XVI (December, 1951), 
407-424. 

19. Fox, Margaret G. "Lateral Dominance in the Teaching 
of Bowling." Research Quarterly, XXVIII (Decem
ber, 1957), 327-331. 

20. Frahm, Arlene Marie. "Comparison Between Lateral 
Dominance and Cross Dominance in Learning the 
Hook Delivery in Bowling." Unpublished Master^s 
Thesis, V/ashington State University, 1967. 

21. Freeman, G. L. and Chapman, J. S. "The Relative 
Importance of Eye and Hand Dominance in a 
Pursuit Skill." American Journal of Psychology, 
XXXXIX (October, 1937), 458-461. 

22. Gahagan, Lawrence. "Visual Dominance-Acuity Rela
tionships ." Journal of General Psychology, 
IX (October, 1933), 455-459. 

23. Gavano, Phil. Secrets of Accurate Putting and 
Chipping. Eaglewood Cliffs, New Jersey: 
Prentice-Hall, Inc., 1957. 

24. Hildreth, Gertrude. "The Development and Training 
of Hand Dominance: III. Origins of Handedness 
and Lateral Dominance." Journal of Genetic 
Psychology, LXXV (December, 1949), 270-275. 



37 

25. Horine, Lawrence E. "An Investigation of the Re
lationship of Laterality Groups to Performance 
on Selected Motor Ability Tests." Research 
Quarterly. XXXIX (March, 1968), 90-95";̂  

26. Imada, M. "The Relation of Eyedness to Handedness." 
Psychological Abstracts, XIII (1939), 306. 

27. Irwin, Leslie W. "A Study of the Relationship of 
Dominance to the Performance of Physical Edu
cation Activities." Research Quarterly, IX 
(May, 1938), 98-119. 

28. Jasper, Herbert S. and Raney, Edward T. "The Phi 
Test of Lateral Dominance." American Journal 
of Psychology. XLIX (October, 1937), 450-453. 

29. Kelliher, M. S. "An Analysis of Two Styles of 
Putting." Research Quarterly, XXXIV (October, 
1963), 344-349. 

30. Kirk, Roger E. Experimental Design: Procedures 
for the Behavioral Sciences. Belmont, Calif.: 
Brooks-Cole Publishing Co., 1968. 

31. Kimball, Judy. "Get the Picture." Golf, December, 
1969, p. 54. 

32. Lakatos, John B. "Eye Dominance in Batting Per
formance." Athletic Journal, XLIX (November, 
1968), 76. 

33. Leonard, Mary Therese. "An Analysis of the Relation
ship of Selected Eye-Hand Factors to Success in 
Eye-Hand Skill." Unpublished Ph.D. Dissertation, 
Boston University School of Education, I960. 

34. Lumpkin, Margaret. "Evaluation of A Putting Test in 
Golf." Unpublished Master^s Thesis, Wellesley 
College, 1945. 

35. Lund, F. H. "The Dependence of Eye-Hand Coordina
tions Upon Eye Dominance." The American Journal 
of Psychology, XLIV (October, 1932), 756-762. 

36. Lund, F. H. "The Manoptometer: A New Device for 
Measuring Eye Dominance." The American Journal 
of Psychology, XLIV (January, 1932), 181-183^ 

37. Luriia, Aleksandr R. Higher Cortical Functions In 
Man. Moscow: Moscow University Press, 1966. 



38 

38. Miles, V/alter L. "Ocular Dominance Demonstrated By 
Unconscious Sighting." Journal of Experimental 
Psychology, XII (February, 1929), 113-126. 

39. Nance, Virginia L. and Davis, Elwood C. Golf. 
Dubuque, Iowa: V/m. C. Brown Co. Publishers, 
1966. 

40. Neale, Daniel C. and Anderson, Bruce D. "Accuracy 
of Aim with Conventional and Croquet Style Golf 
Putters." Research Quarterly. XXXVII (I4arch, 
1967), 89-94: 

41. Oltman, Phillip and Capobianco. "Field Dependence 
and Eye Dominance." Perceptual Motor Skills, 
.XXV (October, 1967), 643-646. 

42. Player, Gary. 124 Golf Lessons. Chicago: Follett 
Publishing Co., I967. 

43. '*Pro Tips on Putting." Golf Tips, 1970, p. 78. 

44. Roach, Eugene G. and Kephart, Newell C. The Purdue 
Perceptual Motor Survey. Columbus, Ohio: 
Charles E. Merill Books, Inc., I966. 

45. Scott, M. Gladys and French, Esther. Measurement 
and Evaluation in Physical Education. Dubuque, 
Iowa: Wm. C. Brown Co. Publishers, 1959. 

46. Stanley, Louis T. Golf With Your Hands. New York: 
Thomas Y. Crowell Co., I966. 

47. "The Digest-Comments about the Golfing Scene." Golf 
Digest, XVII (October, 1966), 23. 

48. United States Golf Association. Easy Ways to Learn 
Golf Rules. Chicago: National Golf Foundation, 
I959T 

49. Way, Eunice E. "Relationship of Lateral Dominance 
to Scores of Motor Ability and Selected Skills 
Tests." Research Quarterly, XXIX (December, 
1958), 360-369. 



39 

APPENDIX 

Questionnaire 

The A-B-C Vision Test for Ocular Dominance 

Figures 3 and 4 

Rav/ Data (Pre-Test) Dominant Groups 

Raw Data (Pre-Test) Non-Dominant Groups 

Rav/ Data (Post-Test) Dominant Groups 

Rav/ Data (Post-Test) Non-Dominant Groups 

Calendar of Putting Practice 
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QUESTIONNAIRE 

1. NAME: AGE: 

2. CLASS: (FR., SOPH., JR., SR.) 

3 . LIST ACTIVITY OR SERVICE CLASSES TAKEN IN PHYSICAL 

EDUCATION: 

1- \ - 3 . 

2 . 4 . 

4. HAVE YOU EVER PLAYED GOLF BEFORE? (YES, NO) 

PAR 3 (YES, NO) NUMBER OF TIMES? 

REGULAR PAR GOLF? (YES, NO) TIMES? 

5. HAVE YOU EVER HAD GOLF INSTRUCTION? (YES, NO) 

WHEN? (YEAR) NW/IBER OF LESSONS? 

6. HAVE YOU EVER PUTTED ON A PRACTICE PUTTING GREEN? 

WHERE? WHEN? (YEAR) 

7. HAVE YOU EVER PLAYED MINIATURE GOLF? (YES, NO) 

NUMBER OF TIMES? 

8. WHY ARE YOU TAKING BEGINNING GOLF? 

9. HAND PREFERENCE? ̂  ^ 
• (RIGHT, LEFT, AMBIDEXTROUS) 

10. DO YOU WEAR GLASSES OR CONTACT LENS? 
(YES, NO) 
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THE A-B-C VISION TEST FOR OCULAR DOMINANCE 

Equipment: 

Two desk chairs that are positioned ten feet apart 

in a well-lighted room. 

Instructions: 

The subject was asked to sit in a desk chair in 

front of the investigator. The investigator instructed 

the subject to keep both eyes open for the Area-Blackness-

Comparison Test which would test for sharpness and quick

ness in seeing. The investigator held up a card for a 

moment while the subject viewed the object through the 

V-Scope. The subject held the V-Scope up on the signal: 

"One-two-up." The subject told the investigator which of 

the two spots on the card was darker and which was larger 

after he brought the V-Scope down. The subject changed 

V-Scopes at the end of each trial. The investigator re

corded which eye was used to look at the card. Ten trials 

were given. 
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Figure 3. Subject Wearing Ocular Occluser. 

Figure 4. Left-Eye Dominant Subject Putting. 

'"̂  ' ' 
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PUTTING TARGET 

Specifications for Putting Target: 

The target was devised to measure force and lateral 

deviations from the cup. Eight arcs were dravm two feet 

apart to measure force deviation. The first arc was drawn 

five feet from the starting line. 

The left and right deviations were determined by 

three radiants extended five degrees from the impact point 

on either side of the cup. Each cell formed by the radiants 

and arcs contained a score for force and lateral deviations. 

Scoring: 

The total score recorded for each ball was obtained 

by adding the force and lateral deviation score and ignor

ing the plus and minus signs. A ball outside the scoring 

area was scored zero. 
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CALENDAR OF PUTTING PRACTICE 

4^ 

DATE ACTIVITIES TI14E WEATHER 

Thursday, 
February 

5 

Tuesday, 
February 
10 

Thursday, 
February 
12 

Tuesday, 
February 
17 

Thursday, 
February 
19 

Tuesday, 
February 
24 

Initial Instruction 
20 Practice Trials 
Pre-Putting Test for 
7 Subjects 

Initial Instruction 
20 Practice Trials 
Pre-Putting Test for 
14 Subjects 

Instruction 
32 Balls Putted, S at a 
Each Distance 

30 Minutes 
15-20 Minutes 

So Minutes 

30 Mnutes 
15 Mnutes 

120 I4inutes 

10 Minutes 
50 Minutes 

20 Ft. 
3 Ft. 
6 Ft. 
12 Ft. 

Downhill 
Straight 
Breaks Left 
Uphill 

Instruction 
32 Balls Putted 
Putts the Same 
as February 12 

40 Balls Putted, S at 
Each Distance 

10 Minutes 
40 Minutes 

35 Minutes 

3 Ft. 
6 Ft. 
12 Ft. 
15 Ft. 
20 Ft. 

Downhill 
Uphill 
Straight 
Breaks Left 
Breaks Right 

Indoor Putting 
Tv;o to Four Subjects 
Putted at a time 
3 Ft., 6 Ft., 12 Ft., 
15 Ft., and 20 Ft. 
on Straight Terrain 
Movie Shown to Other 
Subjects 

40 Minutes 

Windy, 
Fair, 
50°F 

Windy, 
Fair, 
55^F 

Slight 
Wind, 
60**F 

Very 
Windy, 
B4°F 

Slight 
Wind, 
60°F 

So Minutes Rainy 



DATE 

Thursday, 
February 
26 

Tuesday, 
March 

3 

Thiirsday, 
March 

5 

Tuesday, 
March 
10 

Thursday, 
March 
12 

Tuesday, 
March 
17 

ACTIVITIES 

Indoor Putting 
Two Subjects Putted 
at a time. 
Same Distances and 
Terrain as February 24 
Other Subjects Practiced 
With the Driver 

40 Balls Putted, S at 
Each Distance 
3 Ft. 
6 Ft. 
12 Ft. 
15 Ft. 
20 Ft. 
Individual Instruction 

Breaks Left 
Straight 
Breaks Right 
Uphill 
Downhill 

40 Balls Putted 
Same Slopes and 
Distances Used 
March 3 
Individual Instruction 

40 Balls Putted, S at 
Each Distance 
3 Ft. 
6 Ft. 
12 Ft. 
15 Ft. 
20 Ft. 

Dovmhill 
Uphill 
Straight 
Breaks Left 
Breaks Right 

20 Practice Trials 
Post-Putting Test 

20 Practice Trials 
Post-Putting Test 

TIME 

So Minutes 

35 Minutes 

5 Minutes 

35 Minutes 

5 Minutes 

35 Minutes 

10 Minutes 
70 Minutes 

10 Minutes 
130 Minutes 

49 

WEATHER 

Sunny, 
Warm, 

Fair, 
55°F 

Fair, 
Cool 
50°F 

Cold, 
40 °F 

Windy, 
Siinny, 
60°F 

Cool, 
Windy, 
50°F 
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