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CHAPTER I 

ORIENTATION TO THE STUDY 

Introduction 

The establishment of lateral preference, dominance, or 
11handedness 11 is one o·r the ·normal patterns of the develop-

mental process. A difficulty that many experience, however, 

is that most training is aimed toward the person orientated 

totally to the right side of the body. 
1 Williams, in an ·article for grade school teachers, 

states, "Too many or us have been teaching primarily to the 

right-handed student, leaving the left-handed student to 
2 shift . for himself.n Wills, reporting on handedness, wrote, 

ttEstimates of the ·incidence of left handedness range from 

2 to 8 per cent in .the current literature." Clark reports 

that four to six per cent of the people of Britain, France, 

Greece., and the United States show preference for the left 

hana.3 The fact that such children represent a small per 

cent of the school population does not lessen their need 

1w. Neil Williams., "Teaching the Left-Handed Child,tt 
Peabody Journal of Education, XL (Summer, 1962), p. 77 o 

2Betty J. Wills, "Handedness," Encyclopedia .2f Educa-
tional Research, Third edition, pp. 613-615. 

3M. M. Clark, 11 Left-ha.nded Problerns, 11 Health Education 
Journal, IX (-July, 1951) ; . P• 117 • 
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for help. Sinclair and Smith suggested that lateral domi-

nance should be of great interest ·to all teachers of phy-

sical education. 11 0f all educators, they have the best 

opportunity for, significant observations -in a wide variety 

of situations yet they have made few contributions to the 

scientific literature·dealingwith dominance.u4 

Detailed information about the use of the hands, feet 

and eyes may have considerable importance, particularly in 

the teaching of activities in which motor learning is in-

volved. This investigatiop.., which purports to study the 

relationship of certain traits of laterality and the take-

off foot in selected skills of -locomotion, is an attempt 

to aid in the discovery of such knowledge. 

Statement of the Pro~lem 

The investigation entailed a compa~ative study of 

certain traits of late1~ali ty and the preferred take-off 

foot in hopping, running, long jumping, high jumping, and 

lateral movement from a ·stride position. Tests of later-

ality and tests for the take-off foot in these selected 

locomotor skills were -administered to seventy seventh grade 

boys in Denton, Texas during the spring semester of the aca-

demic year of 1968-1969~ 

4caroline B. Sinclair and Inez M. Smith, "Laterality in 
Swimming and Its Relationship to Dominance -of Hand, Eye, 
Foot, 11 Research Q,ua1,terly XXVIII (Decembe-r J 1957), p. 395. 
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Definitions and/or Explanations of Terms 

For pt.trposes of clarification, the investigator es-

tablished the following definitions and eA11lanations of 

terms for use in the.study: 

Laterality: Laterality refers to the tendenoy to \lse 

one side of the body in preference to the otha~. 5 
Certain terms are used· synonymously with laterality 

and, in t~is ~egard, the investigator accepts the 
6 opinion of Wills who states, 

Sidedness is evidenced in the human in a 
variety of motor activities ••• Many terms 
are used to denote this characteristic, the 
most common o:f which are latera.11 tr, pref~r- · 
~. and dominance. 

Dominant ~: In b:fmanual activities, the dominant 

hand is the hand:whi~h performs the more delicate 

work or supplies the power. 7 

Dominant Eye: The investigator accepts the definition _____ , __ 
8 

of Slutsky who defines dominant eye as the eye that 

dominates or leads the other" • • • both in fixation 

and in attentive or perceptive function. '1 

$'Margery J. Milne and Lorus J. Milne, 11Right Hana, Left 
Hand, 11 Scientific Amer~q~, C~XXIX (October, 1948), p. 46. _ 

6w111s, "Handedness," p. 613. 
,, 

7Arthur H. Davidson, ·"The Relationship Between Unimanual 
and Bimanual Handedness, 11 Journal, E..f. Comparative Ps1ch2±_2EU, 
XLVIII (1955), P• 1370 

8Jerome Slutsky, ·!a! O;etqmet,rist' s Dictiona.rl, First 
edition, 1949. 
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4. Dominant Foot: The investigator use~ the term synon-

ymously with footedness mich fs defined in the~-

tionari ..2£. Education9 as 

preference for either the right or the left 
foot in tasks performed with one foot, such 
as kicking a balL or operating a treadle, or 
in the more difficult or skilled parts of 
tasks requiring the use of both feet. 

5. Take-.2.f! ~: When referring to jumping or hopping, 

the investigator accepts the explanation of Scott and 
10 . . . . 

Crafts who state that the take-off foot is the "foot 

from which jumper leaves ground/1 When referring to 

running skills,· the investigator uses this term in the 

connotation of lead preference and, according to Bres-

nahan, Tuttle, and Cretzmeyer, 11 lead preference is the 

foot on which the first step is taken. 

6. Locomotion: Wells12 states that, 11 By locomotion we 

mean _the progressive movement of the body as a whole 

from one place to another. n 

Purposes of the Study 

The general purpose of the investigation was to study 

the relationship of certain traits of laterality and the 

9ca·rter v. Good, ed., Dictionary .Q.f Education (Second 
Edition., 1959), p. 234. 

lOPhebe M. Scott and Virginia R. Crafts, Track and 
Field .for Girls and Women (New York: Appleton-Century:: 
Crofts-;-T964), p~l2. . · 

11a-eorge T. Bresnahan, w. w. Tuttle, and Francis x. 
Cretzmeyer, Track and Field Activities (Saint Louis: .The 
c. V. Mosby Gompan~l964) ,.· p. 56." · · 

12Katharine F. Wells, Kinesiolop-,z (Ph.iladelphia: w. B. 
Saunders Company, 1950), p. 361. 
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take-off foot in selected skills of locomotion. Speci-

fically, the investigator proposed: 

1. To study the relationship between hand dominanc·e and 

the take-off foot in selected skills of locomotion. 

2. To study the relationship between eye dominance and the 

take-off foot in selected skills of locomotion. 

3. To study the relationsht'p between .foot dominance and 

the take-off foot in selected skills of locomotion. 

4. To study the relationships between hand dominance and 

eye dorr~nance, between hand dominance and foot domi-

nance, and between eye dominance and foot dominance. 

Delimitations of the Study 

The study was subject to the following delimitations: 

1. Approximately eighty selected subjects enrolled in the 

seventh grade of Congress Avenue Junior High School, 

Denton, Texas during the academic year of 1968-1969. 

2. The validity and reliability of the test items admin-

istered. 

3 • . The unknown past training of the subjects 

Survey of Related Literature 

Several theories of laterality exist. One theory is 

that of heredity. As an example of this theory, Wills re-

fers to an article by Rife and writes, "Rife points to the 
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higher incidence of left-handed offspring of left-handed 

parents: where one parent ~s left-handed, one out of six 

is .left-handed; where neither parent is. sinistral, one out 

of sixteen is left-handed. ttl3 Another theory is that of 

handedness as a developmental process. 

Gesell and Ames noted a definite relationship 
between the tonic-neck reflex ( TNR ) and hand domi-
nance. A. preference for a head position to the 
right at all stages of development of the TNR was 
observed, and in fourteen of nineteen subjects 
Gesell and Am~s were able1to predict handedness from 
the direction of. the TNR. 4 

uThe developmental theory is also supported by the fact 

that the newborn exhibits no hand dominance but the school-
15 age chlld does. 0 

Blau sets forth anqther theory as he explains left-

handedness as a deviation in the learning proc·ess which 

would normally result in rtght-handedness. He considers 

three possible deviations:: 

13uHeredity and Handedness, 11 ·scientific Monthl::f: New 
York, Vol. LXXIII, 1951, cited by Betty cf• Wills, "Handed-
ness, u Encyclopedia.· .2.f. Educational Research, Third edition, 
p. 614.. . . 

11~Ge~ell., Arnold, and Ames., Louise B., 11 Tonic-Neck-
Reflex and Symrnetro-Tonic Behavior, 11 Journal; £f PedafiOf£:~::• 
XXXVI, 19.50, cited by Betty J. Wills, 11 Handedness, 11 ™-
cloRedia £f. Educational Research, Third edition, p. 614. 

· i.5iUldreth, Gertrude, "The< Development and Training 
of Hand Dominance, 11 Pedagogical Seminari LXXV, 1950, cited 
by Wills, nHandedness, n p. 614,° 



(a) physical or mental defects either congenital or 
resulting from accident or disease; (b) actual en-
couragement of left-handedness or · lack of educational 
op12ortunities which would stress right-handedness; 
(c) a negative response on the part of the infant 
toward the pa1gnt, similar to a temper tantrum or re-
fusal to eat. , 

Innumer~ble relationships with laterali ty have been 
17 studied. Stephens, Cunningham and Stigler investigated the 

relationship of reading readiness and eye-hand preference 

patterns. 

To assess the idea that mild neurologice.l dys-
function, as evidenced by crossed eye hand preference 
patterns, interferes with the learning of reading 

-skillss comparisons were made of reading readiness 
test results for eighty-nine first grade children. 
Comparisons on the basis of sex and of eye hand pre-
ference patterns yielded no significant differences 
in levels of reading readiness. Findings suggest 

. that minimal brain dysfunction theories may be un-
suitable ·for explaining reading disa.bility.18 

Flick•s19 study dealt with perceptual motor func-

tioning. 

l6Blau, Abram, The _Master Hand, Research Monograph 
Orthopsychiatric Association, N~, 1946, cited by Wills, 
"Handedness, tt P• 6140 -

17wyatt E. Stephens, Ernest s. Cunningham, and B. J. 
Stigler., "Reading Readiness and Eye Hand Preference Patterns 
in First Grade Children,n Exceptional Children., March., 1967. 
pp. 481-488. 

181.Ell., p. 481. 
19Grad L. Flick, "Senistr,ali ty Revisited: A Perceptual 

Motor Approach, u Child Development, July, 1966, pp. 613-622. 
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This study reports the relation between percep-
tual-motor functioning and hand-eye dominance on 237 
female and 216 male Negro forty-eight-month-old sub-
jects. Performances of subjec·ts falling into five 
hand-eye-dominance categories .were .compared on two 
perceptual-motor tasks and Stanford-Binet I.Q. Re-
sults showed that left-hand~lef~ eye-dominant sub- . 
jeots gave significantly .poorer performances on · 
perceptual-motor and intellectual measures than all 
other hand-eye-dominant subj~sts except left-hand-
right-eye-dominant subjects. 

Wilson and Dolan21 presented certain facts con~ 

oerning the relation of handedness to intelligence and 

achievement scores in ·a group of 975 6-A pupils. The Otis 

Self-Administering Test of Mental Ability, Intermediate 

Examination; the Stanford Ac~ievement Test, Reading Examin-

ation; and the Compass Survey Arithmetic Test, Advanced Ex-

aminations were administered. Teachers' ratings were also 

obtained. All of these were expressed in raw scores and 

G-scores. uFor the groups of dextrals and sinistrals 

under consideration, there is a universal superiorit! of 

the dextrals in intelligence, achievement, and teachers' 

ratings. The superiority is slight, however." 22 The in-

vestigators found sinistrals 3.32 points lower in intelli-

gence, 0.20 lower .in reading, 0.23 lower in aritlunetic, and 

0 .• 20 lower in teachers' ratings than dextrals. Sinistral 

girls were found slightly superior to sinistral boys. 

20· 6 Ibid,,, P• 13. 
21M. o. Wilson and· L.B. Dolan, "Handedness and Ability", 

American Journal £f. Psycholog;r,:. XLIII (April, . 1931), p. 261 0 

22Ibid ·., p. 268. 
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Smith and Lewis 23 probed hand steadiness. Hand later-

ality was determined and then a hand steadiness test whi'ch 
.•· 

incorporated static neuromuscular control was given to 

thirty boys aged seven to teh~ Each subject was given 

one-minute trials and the results from these tri'als were 

averaged to obtain . the contact scores and the contact 

times. 

The hypothesis that there would be a signi-· 
ficant difference between the contact times of 
the preferred and non-preferred hands was sub-

. stantiated; however, the predj_ction that there 
would be a differe~pe between the contact scores 
did not eventuate.~ · 

While investigating grip strength as compared to phy-

sical education achievement grades for 635 college men, 

Tinkle and Montoye25 found a significantly larger proportion 

(44. 7 per ,cent) of left-handed inen have ·a ·strongEir ·right · 

grip as compared to right-handed men (10.1 per cent) with 

a stponger 1eft grip. The relationship between grip 

strength and physic~l education achievement grades was 

found to be significant and positive. 

23Leo~ E. Smith and Floyd Dwain Lewis, "Handedness and 
Its Influence Upon Sta tic Neuromuscular Control," Research 
Q_uarterly, XXXIV . (May, 1963), p. 206. . 

24 . 
~., p. 206. 

25wayne_ F • Tinkle and Henry J. Montoya, 11·Relationship 
Between Grip Stren~th and Achievement in Physical Education 
.A'.mong Coll"ege Men, · Research Quarterl:y~· XY..XII (May, 1961), 
p. 238. 
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filthough various laterality relationships have ·been 

investigated in numerous studies, a comprehensive review. 

or the related literature revealed that the proposed in-
vestigation was not identical with any previous study. 

Most studies examined handedness while eyedness and footed-

ness were included to · a lesser extent. The following re-

view of completed research was confined to closely related 

studies vhich were of assistance to the investigator in 

the development of the· study. 
26 . 

Horine sought to investigate the relationship of 

laterality to performance on selected motor ability tests 

to determine the implications of la terality to the physical 

education curriculum., and possible associations of later-

ali ty to motor-based learning problems~ Batteries of tests 

for footedness, ·handedness and eyedness were adminiatered 

to 2-20 ten-year-old boys and on the basis of the results, 

the subjects were classified into four laterality groups: 

(l) pure or homolateral right sided., {2) predominantly 

right, (3) mixed and (4) pure left and predominantly left. 

-To test motor ability, the following fo~r tests were 

usedt. (a) the Matheny revision of the Johnson Mat Test, 

(b) the shuttle-run as administered in the American Asso-

ciation of Health, Physical Education and Re.creation Physi-

cal _Fitness Test was used to measure explosive s~1.,ength and 

ability to change direction, {c) a test to measure arm 

26Lawren E. Horine, 11An Investigation of the Relation-
ship of Laterality Groups to Performance on Selected Motor 
Ability Tests, 11 Research Quarterly., XXXIX (March, 1968), 
p. 900 
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movement completion· t-ime, and (d) an adoption of the 

Seashore beam-walking test to measure dynamic balance. 

The.arm movement completion time was measured by the use 

of the American Automobile Association reactive-time de-

vice. Performances on each of these motor ability tests 

were compared · to the four laterality groups. · · 

The findings did not show sufficient evidence at the 

five per cent level·of significance to refute the null 

hypothesis. Homolateral individuals outperformed mixed 

individuals. The ho:molateral right-sided group sur-
passed the other three groups in the shuttle and movement 

completion time tests.- In the remaining two tests, the 

pur~ predominantly left-sided group scored highest. 

This investigation resembles Hori11:e's stlldy in that 

both sought to determine the relationships of handedness., 

eyedness, and . footedness with other criteria of motor .-

ability. The two studies differ with respect to the tests 

used to determine laterality, the number and ·age of the 

subjects, and the hypothesis tested. 

···Irwin27 studied the physiological dominance of the 

upper and lower extr.emities as ·related to the performance 

of' physical education activitie~-~ This involved the study 

·21Leslie W0 Irwin, "A Study of the Relationship · of 
Dominance to the Performance of Physical Education Activi-
ties," Research Quarterly IX (May, 1938), p. 98. 
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of the order of response when two members of the body re-

spond to the same stimulus. 

The 239 subjects were elementary and high school boys 

ranging in ages from six to eighteen years. For purposes of 

comparison, four age groups were used. Group one consisted 

of pupils six to nine. .. years inclusive; . group two, pupils 

ten to twelve years inclusive; group three, pupils thir-

teen to fifteen years inclusive; and group four., pupils six-

teen to eighteen years· inclusive. 

The order of response was obtained in six situations. 

In situation one the right arm was tested against the left; 

in situation two,, the right foot against the left; in situ-

ation three, the right a.rm against the right foot; in situ-

ation four, the right a.rm against the left foot; in situation 

five, the left arm against the left foot; and in situation 

six, the left arm against the right foot. 

· The apparatus used in obtaining the order of response 

when two members of ~e-body _responded to the same stimulus 

consisted of a stimulus unit, a response unit, and a re-

cording unit. The reliability of the order of response test 

was determined in each of the six situations by a. second 

administration of the tests to seventy-six subjects. 

A second -test_, an athletic dominance index test covering 

a wide range of a.ct.ivities, was constructed for subjects in 
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the upper age groups. Dominance of subjects under the 

age of ten was secured by the administration of a number 

of simple physical performance tests~ 

In securing an ·indication of athletic dominance for 

the older groups, a list of twenty-four questions per-

taining to the hands and ' twenty-two q~estions pertaining to 

the feet were developed. This list of questions was selected 

after considerable experimentation •in administering the 

questions relating the .'pupil response of various age levels 

to the actual performance suggested by the questions. 

For boys in the lower age gr-oup, simple physical per-

formance tests were given to secure an indication of arm and 

foot dominance. The number of right. foot and left foot per-

formances in ten trials of each test w~s totaled. 

The author drew the following conclusions: (1) the 

results of both the athletic dominance index and the order 

of response test showed that handedness did not approximate 

a normal distribution; (2) the scores for footedness were 

more evenly distributed than those for handedness; ·(3) there 

was close agreement between ~ubjects' statements of handed-

ness and actual performance. The reverse was t1~ue for foot-

edne_ss; (4) A majority of the subjects were ambidext1'1ous 

with regard to footedness; (5) when the arms and feet were 

tested against each other, the arms tended to show dominance 

over the feet; (6) . a lower percentage of right-handed sub.-

jects in each age group level was obtained through 

I. 



administration of the order or response test than by the 

athletic dominance index. 

This study is similar to that of lrwin· in that both 

used tests to establish the dominance or the upper and lower 

extremitieso The study is different from that of Irwin with 

respect to the nature and scope of the problem investigated, 

the number and age of the subjects., the hypotheses tested, 

and the statistical procedures employed • 

. Way28 investigated the incidence of various laterality 

prererences among college women. _The investigator also sought 

to establish the relationship of lateral dominance wi 1;h gen-

eral motor ability and laterality with skill test scores in 

archery, badminton, bowling, and tennis. 

The study was limited to 410 rres~en and sophomore 

women enrolled in the required program of phy~ical education 

at the Unive1-.sity of Washington. All subjects were between 

the ages of seventeen and twenty-five and enrolled in one or 
the beginning sections of archery, badminton, bo1-rl1ng 1 0,1" 

tennis. 

Instruments used were The Scott Motor Ability Test, the 

Miles A-B-C Test of Ocular Dominance, a modification of the 

Johnson dart boa.rd test, and the ,·rootedness test by Turnere 

These were given during a three-week period of time. The 

subjects did not complete these tests in any definite order. 

28.Eunice E., Wa.y, "Relationships of Lateral Dominance · 
to Scores of Motor Ability and Selected Skill Tests," Research 
Quarterlz, XXIX (October, 1958), P• 360. 
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Frequency distributions and histograms of the scores 

on eye dominance, hand dexte-rity, and foot dexterity were · 

made._ Laterality groups were compared to determine the 

s:i.gnificance of the difference between · the mean scores for 

the general motor ability test. The comparisons were made 

between the various eye-hand preferences, the eye-foot 

preferences, and the -hand-foot preferences. 

All differences between the mean scores of motor 

ability were tested by·the t-ratio to determine the signifi-

cance of the d_ifference. The groups were equated on the 

basis of motor ability test scores. Equated laterality 

groups were compared by means of the t-ratio to determine 

the significance of the difference between the mean scores 

of skill in each activity. 

The authors drew the following conclusions: (1) de-

finite eye, hand, and foot preferences were exhibited by 

the ?1~jority of college women; (2) motor ability seemed to 

be related to foot ambidexterity; (3) women with mixed eyeg 

hand, and foot dominance were superior in motor ability to 

those who llad homolateral or contralateral preference; 

(4) eye dominance and lateral dexterity appeared to have 

some relationship to skill in archery, badminton, bowling 

and tennis; (5) laterality tended to be of more impor-

tance in the activities stressing accuracy of direction 

toward a fixed target thari in activities which did not. 
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-This investigation is similar to that of Way in that 

both sought to determine laterality preferences and relation- _ 

ships of lateral dominance withother criteria of motor abi-

lity. The study is dlfferent from -that of Way with respect 

to the tests used for determining laterali ty, the locomotor 

skills surveyed, the age and sex of the subjects, the hypo-

theses tested, and the -statistical procedures employed. 

Singer29 studied the relationship or prefer~ed and non-

preferred hand and foot ·ski11s in an effort to determine 

general motor ability. Simple skill tests were used to com-

pare: (a) throwing skill. of the preferred arm with the 

nonpreferred arm; (b) kicking skill of the preferred leg 

with the nonpreferred leg; and (c) arm skill with leg 

skillo 

, Thirty-eight male college freshmen were used as sub-

jects in the study. All were enrolled in required physical 

education programs. 

Reliability coefficients were obtained from the test-

retest method for skill performance of each limb, with the 

subject being tested on succeeding days. The investigator 

computed intercorrelations for each of the limb performances 

using the Pearson Product Moment·Coefficient Correlation and 

the coefficient of alienation. 

29Robert N • Singer, 11 Interlimb Skill Ability j,n Motor 
Skill Performance., 11 Research Quar~terly., XXX.V-IJ: (October, 
1966), p. 4.06. 
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Correlations between arms, legs, preferred arm and 

preferred leg, nonprefarred ·. -leg and nonpreferred a.rm, and 

preferred arm and nonpreferred leg were positive a.nd signi-

ficant. All possible limb combinations of the movements 

investigated indicated extreme specif1.city of performance 

rather than generality. The highest generality was ob-

tained with leg performance. 

The present study is similar to that of Singer in 

that both utilized simple performance tests in the establish-

ment of laterality preferences. The two studies differ with 

respect to the nature and scope of the problems, the tests 

administered, the hypothesis tested, the treatment of the 

data, and the selection of the subjects. 
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Summary · 

Laterality should be of interest to all educators, 

espe_cially those in the field of physical education. This 

investigat1.on, which is a study of the relationship of cer-

tain traits of laterality and the take-off foot in selected 

skills of locomotion, attempts to provide further infor-

mation about the way in 1-mioh hands, feet and eyes are used 0 

The preceding chapter contains a statement .. of the 

problem, definitions and/or explanations or terms, and pur-

poses of the study~. Delimitations of the study are also 

listed, followed by a survey of related literature. 

In the related literature division theories of later-

ality are discussed briefly. There is a discussion of 

numerous studies in which laterality relationships have been 

investigated. Previous studies closely related to this in-

vestigation are sunmiarized. 

The next chapter contains the methods and procedures 

used in the present study. It includes sources of data, 
' 

preliminary procedures, procedures followed in the collection 
f 

or data, and testing methods. 



.CHAPTER II 

METHODS AND PROCEDURES 

The general purpose of the investigation was to 

study the relationship of certain traits o-J: laterality and 

the take-off foot in selected skills of locomotion. Spe--

cii'ioally~ the investigator proposed: (a) to study the 

relationship between hand dominance and the take-off foot 

in selected skills of locomotion; (b) to study the re-

lationship _between eye dc>.~nance -~nd the take-off foot in 

selected skills of locomotion; (c) to study the relation-

ship ·between foot dominance and the take-off foot in se-

leo ted ~kills of locomotion; (d) · to study the relation- · 

ships between hand dominance-and eye dominance; between 

hand ·dominance and foot dominance, and between eye domi-

nanoe . and foot ·aominance·~ . 

The present chapter contains the methods and proce-

dures used in the fulfillment of the purposes of this 

study. It includes sources of dtta, preliminary proce-

~dures, selection and description of instruments, selection 

of subjects, and procedures related to the collection of 

data. 
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Both human and documentary sources were utilized in 

the investigation. Human sources comprised seventy male, 

seventh grade pupils of the Congress Str·eat Junior High 

School in Denton, Texas mo served as subjects. Others 

included the teacher of the seventh grade physical edu-

cation class and members of the thesis conm1i ttee. 

Documentary sources included books, pamphlets and 

periodicals. Other published and unpublished reports, 

microcards, microfilms.and research pertinent to the inves- . 

tigation were employed. Published tests which purport to 

measure laterality were also examined. 

Preliminary Procedures 

The investigator surveyed and assimulated information 

pertinent to all phases of the propose~ study. This infor-

mation was .used in the formulation of a tentative outlineo 

Items to be used as tests of laterality were deter-

mined. Methods for testing the take-off .foot in hopping, 

running, long jumping, high jumping, and lateral movement 

from a stride position were established. 

Permission to conduct the study was secured from Doc-

tor Anne Schley Duggan, Dean of the College of Health, Phy-

sical Education, and Recreation at the Texas Woman's Univer- · 

sity in Denton, Texas. The investigator also obtained ap-

proval from the administration of the Denton Public Schools, 

the principal of the Congress Avenue Junior High School, and 

the physical education teacher. 
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The outline was corrected in ac·cordance with the 

suggestions offered by the members of the thesis connni ttee. 

On December 18, 1968, the compieted tentative outline of 

the thesis was presented at a Graduate Seminar. In accor-

dance with-suggestions offered by those participating, the 

outline was revised. A propectus of the approved study was 

filed in the Office of the Dean of Graduate Studies at the 

Texas Woman's University. 

Selection and Description of Instruments 

After careful examination of available tests, the in-

vestigator chose instruments that would provide the informa-

tion need·ea to complete the purposes of this study. An ori-

ginal test, developed by the investigator, and the Harris 

Tests of Lateral Dominance1 were select~d. -
Robbins~ stated, "The Harris series is the best known 

test of laterality." In _describing his own test, Harris said, 

The Harris Tests of Lateral Dominance were first 
assembled in an 'experimental edition in 19'41, and 
slightly revised in 1956, after ten additional years 
of clinical try-out •. They include a test of knowledge 
of left and right, five tests of hand dominance, two 
tests of eye dominance, and a test (now two tests) of 
foot dominance. Two additional tests in the original 
battery, one of hand ~ominance and one of eye. · 

1Albert J. Harris, Harris Tests£!: Lateral Dominance 
(New York: Psychological Corporation, 1958), .pp. i-21. 

2Melvyn P. Robbins,.ttstudy of the Validity of Delacato's 
Theory of Neurological Organization,n Exceptional Children, 
XXXIII (November, 1966) ,· p. 199. 
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dominance, have· been dropped. The tests can be 
given from age six up and the complete series 
takes from ten to · fifteen minut.es •-' 

One of the problems of developing laterality tests is 

the difficulty of creating test items which are highly re-

liable. Harris found that determining the reliability of 

his series of tests of lateral' dominance was difficult.4He 

said, 

The 'split-half technique was employed on Tests 
two and three, using 100 records of unselected nine-
year-old children ·(fifty boys and-fifty girls)o The 
contingency ooeff.icients were • 74 for Test two and • 78 
for Test three. Applying ·the Spearman-Br01-•m formula., 
the estimated relia.bility·coefficients a:ce .85 for 
Test two and · .88 for Test t_hreeo Lieben.? computed 
test-retest reliabilities for Tests three, four, and 
five on the basis of group administration in college 
classes, with the groups ranging from sixty-five to 
124 subjects. The coefficients of ·contingency were: 
Test three, .83; Test four, .76; Test five, with a 
twenty-second time limit, .75e . 

The reliability of the eye dominance tests has 
been determined for the same sample of 100 unselected 
nine-year-old children. In Test eight, Tests Boland 
8 0 2 agreed in ninety-eight cases, and all three parts 
agreed in seventy-eight cases, Test 8.3 being ob-
viously influenced by hand dominance in some cases. 
The two parts of Test nine disagreed in only two cases. 
The coefficient , of contingency between Test eight and 
Test nine was .71, giving an estimated reliability for 
the total eye dopiinance rating of .83 by the contin-
gency coeffi~ient method. 

3Aibert J. Harris, "Lateral Dominance, Directional 
Confusion, and Reading Disa.bili t:r," Journal .2f Psycholog;y:, 

· XLIV ( Ootober, 1957), P• 283. . 

¼arris, Harris Tests 21. Lateral Dominance, Po 19 0 

5Beatrice Lieben, Analysis of Results of the Harris· Tests 
of Hand Dominance Used As GrouE Te"sts (unpublished-Master•s 
Thesis, Library ofThe UTty College of New Yo~k, 1951). 
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Reliability data are not available for Test 
one and the foot dominance tests.6 . 

In the present study, the Harris Tests of Lateral Dominance 

(See Appendix I., A\) was ·used to establish the validity of 

the investigator's testo 

The investigator decided to develop a simplified and 

easily administerable test for use . in the study (See Appen-

dix I, B), after studying several long and complicatea ·tests 

of laterality. This test, which shall be referred to as the 

Ga~rison Tests for Laterality, was administered on two dif-

ferent occasions in. order that the reliability of the test 

could be established. 

The Garrison series consisted of six parts with a total 

of eight tests of laterality: fou!i for hand dominance, two 

for eye dominance, and . two for foot dominance. Each subject 

required only two or three minutes for the administration of 

the entire series of tests. 

The investigator also developed a series of tests for 

determining the take-off foot in selected locomotor skills 

(See Appendix I, C). S'pecifically, these locomotor skills 

were running, hopping, long jumping, high jumping, and 

lateral movement from a stride position. 

Selection of Subjects 

The investigator chose to use seventh· grade boys with 

no apparent physical handicaps as subJect.s. · A most important 

6 Harris, Harris Tests .2f. Lateral Dominance, p. 19. 



criterion was the skill level of the subjects. Students 

in the regular physical educ a. tion c·l~sses, rather than 

those in the athletic training class, were . selected to 

eliminate those subjects with previous or known formal 

trainingo 

Three seventh grade physical education classes were 

utilized which provided a total of, seventy subjects. The 

schedule of classes was as follows: class one - 8:50 to 

9:45 A.M.; class two~ 9:50 to 10:45 A.M.; and class 

three - 10:50 to 11:45 A.M. All tests were administered 

during those class periods on Mondays, Wednesdays, and Fri-

days. 

Collection of Data 

Data for the study were collected through the adminis-

trat:j.on of the Harris Tests of Lateral Dominance, the 

Garrison Tests for Laterality and the investigator's tests 

for determining the take-off foot in hopping, running, long 

jumping, high jumping, and lateral movement from a stride 

position. This gathering of data covered a two-month period 

from March 5 to April 30, 1969. 
In order to secure the most valid results possible, all 

tests were conducted in a game-like or contest situation to 
' ·keep the subjects from suspecting that they were taking later- , 

ality tests. A student assisted in each of the three classes 

by keeping a score sheet, for appearance only, ·of the game or 

contest ·results. l;\hile the subjects competed, the investiga-

tor recorded the dominant h~na, eye, or foot. 



The Garrison Tests for Laterality were administered 

first and were followed by the tests _for the take~off foot 

in the selected locomotor skills. Two days later, ' the 

Garrison Tests for Laterality were repeated to establish 

reliability. The Harris Tests of Lateral Dominance were - ---------
given last in order to establish the validity of the Garri-

son series. 

Each of the three physical education classes was 

divided into three groups consisting of eight to eleven . 

students. While one group participated in testing sessions, 

the remainder of the students continued their regular phy-

sical education activities ·under. direction of the physical 

education teacher. 

Sunnnary 

. The general purpose of the investigation is to study 

the relationship of certain traits of laterality and the 

take-off foot in selected skills of locomotion. The pre-

ceding chapter contai~s the methods and procedures used in 

the fulfillment of the purposes of this study. 

Both human and documentary sources were utilized in the 

investigation. The investigator surveyed and assimulated 

information pertinent to all phases of the study. A tenta-

tive outline was written, presented in Graduate Seminar and, 

:tn corrected form, filed as a propectus in the Office of the 

Dean of Graduate Studies at the Texas Woman 1 s University. 
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After examining available tests, the investigator 

selected the Harris Tests of Lateral Domin~ and the 

Garrison Tests for Laterality, an original test developed 

by the investigator, to · use in the study. Seventh grade 

boys who met certain criteria were chosen as subjects. 

Three physical education classes., providing a total of 

seventy subjects, were utilized in the study. 

The chosen laterality tests, plus the investigator's 

tests for determining the take-off foot in selected loco-

motor skills, were used to collect data for the study. All 

tests were conducted in a game-like or contest situation to 

keep the students naive as to the actual intent of the in-

vestigator. 

The next chapter contains a prese~tation of findings. 

Included in the chapter are analyses and conclusions based 

on data obtainedo 



CHAPTER III 

TREATJvIENT AND FINDINGS 

The general purpose of the investigation was to study 

the relationship-of certain traits of laterality and the 

take-off .foot in selected skills of.locomotion. Utilizin.g 

tests of laterality and -selected locomotor skills, the in-

vestigator specifically studied- the relationship between 

hand dominance and the take~off foot; the relationship be-

tween eye dominance and t~e take-off foot; the relationship 

between foot dominance and the take-off foot; and the rela-

tionships between :hand dominance and eye dominance, between 

hand dominance and foot dominance, and between eye domi-

nance.and foot dominan~e. 

The present· chapter contains a presentation of findings. 

Treatment, . resul~s,. and in~erpreta_tio~.s of the data are in-

cluded in the chapter. 

Treatment of Data 

The analysis of variance technique, based upon the con-. 

cept of error sum of squares, was utilized to analyze the data 

in the study. A desk computer, the Wang 380-362E, was used in 

the statistical treatment of the data. 

The technique used allows for the . inclusion of complete 

categorized inform~tion ·on all subjects under consideration 
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through use of full and unrestricted models. The method 

used in the development of the full model is illustrated in 

the following formula: 

y=m+A+B+e 

where 

m = mean sum of squares 

A= laterality measures L (le'ft), R (right), and M 
(mixed) 

B = treatme~t, or ·scores, within blocks and 1, 2, and 
3, • • • 29 treatments 

e = the residual error of the sums of. squares 

The following steps were followed in the solution of this 

type of model: 

Mss = T2 
ht 

t.. B2 
\ 

Bss = - Mas t I 

Tss = f, T2 - Mas b 

Ess = £. y2 -· Mas - Bss - Tss 

The analysis of variance method is limited a.s· a. means 

of·interpret~ting data,· however, when cell frequencies fall 

below certain predicted expectati~ps. Since certain of the 

categories in th~ dat_a analyzed contained very small or zero 

frequencies within. their cells, the analysis of variance 

technique was of limited power as a means_ of i~terprete.tion. 

In order to provide an additional means of interpretation, 

the , Chi-Square technique was applied to certain sections of 



29 

the data. The Chi-Sq_uare for an n x m Contingency Table was· 

run on an Olivetti-Underwood 101 Desk Computer. Diffe!'ences· 

in the results and interpretations are indicated in the en-

suing section. 

Results and Interpretations 

The results of the analysis of the data are shown in 

tabular rorm. Table 1, page 30, presents the sets of cate-

gorized -observations made of seventy students involved in a 

series of laterality and take-off foot tests. These obser-

va tfons include tests or hand dominance, eye dominance, and 

foot dominance of both the .investigator's original tests and 

the Harris Tests .2f Lateral Dominance, and tests for the 

take-off foot developed also by the investigator. Tests one 

through sixteen inclusive indio~te the results of the first 

and second administrations of the investigator's tests, the 

Garrison Tests for Laterality. These odd numbered tests, 1, 

3, 5 and 7, are the initial tests and the even numbered 

tests, 2 1 4, 6 and 8, are the re-tests administered to ob-

tai-n the reliability of the Garrison Tests. Tests seventeen 

through twenty-two inclus _ive list the total results of both 

the Harris and the Garrison series·. Tests twenty-three 

through twenty-nine inclusive show the results -of the 

take-off foot tests. 

The Garrison Laterality Tests and the take-off foot 

tests are deso·ribed in the Appendices. The source for the 

Harris Tests for Lateral Dominance is provided there also. 



Test 
No. 

l 

2 

3 

4 
5 

6 

7· 

8 

9 

10 

11 

12 

1.3 

14 

15 

30 

TABLE l 

CATEGORIZED OBSERVATIONS MADE OF SEVENTY STUDENTS 
ON TWENTY-NINE TESTS OF LATERALITY 

Right Left Mixed Total 
Description R V R -r R y-- R --r-

la Writing 61 7.874 9 3.162 0 1.000 70 12.036 
hand 

lb 62 7 .937 8 3.000 0 1.000 70 110937 

2a Throwing 63 B.ooo 7 2.828 0 1.000 70 11.828 
hand 

2b 63 B.ooo- 7 2.828 0 1.000 70 11.828 

)ha Pistol 63 8.000 7 2.828 0 1.000 70 11.828 
hand 

3hb 63 ·s.ooo 7 2.828. 0 1.000 70 11.828 

3ea Pistol 
Sighting eye 53 7.,348 17 4.242 0 1.000 70 120590 

3eb 54 7e416 16 4.123 0 loOOO 70 12.539 

4-ha Bean bag 
Pitching 61 · 7.874 9 3.162 0 1.000 70 12.036 
hand 

4-h.b 61 7.874 9 3.162 0 1.000 70 120036 

4ea Bean bag .. 
Sighting. eye 57 7.615 13 3.741 0 1.000 70 12.356 

4eb 55 7.483 15 4.000 0 loOOO 70 12.483 

5a Kicking 
Rolling ball 62 7 .937 8 3.000 0 1.000 70 11.937 

5b 62 7.937 8 3.000 0 1.0~0 70 11.937 

6a Punt-ball 61 7.874 9 3.162 0 1.000 70 12.036 
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TABLE 1--Continued 

Test Right Left Mixed Total 
·No. Description R Y-- R -V-- R V R. ,Y--

16 6b '61 7.874 9 3.162 O 1.000 70 12.036 

61 7.874 6 2.645 3 2.000 70 12.519 17 Garrison 
Hand 

18 Harris Hand 60 7.810 6 2.645 4 2.236 70 12.691 

19 Garrison Eye 56 7.549 8 3.000 6 2.645 70 13.194 

20 Harris Eye 44 6.708 22 4.795 4 2.236 70 13.739 
21 Garrison 61 7 .874 8 3.000 1 lo41!~ 70 12.288 

22 

23 

24 

Foot 

Harris Foot 47 6.928 8 3.000 15 4.000 70 13.928 

Hopping 
Race 53 7.348 17 4.242 0 1.000 70' 12.590 

Hopping 58 7.68112 3.605 0 1.000 70 12.286 
Pattern 

25 Running 50 7.141 20 4.582 0 1.000 70 12.723 

26 Long Jump 39 ' 6.324 31 5.656 0 1.000 70 12.980 

27 High Jump 28 5.385 42 6.557 0 1.000 70 12.942 

28 Later~l to 19 4.472 51 7.211 0 1.000 70 12.683 
Left 

29 Lateral to 57 · .7 .615 13 3. 741 0 1.000 70 12. 356 
Right · 

""7"fjecause of the zero factor, one. was added to each raw num- • 
ber. R = ·the raw ·scores for the Right, Left, Mixed and 
Total Columns. 

Table 2 -indicates the values needed for the development 

of the full model for the statistical treatment of the data 
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by the analysis of variance technique. The calculations ob-

tained within the sets provide the. va·lues for the formula 

presented earlier. 

TABLE 2 

VALUES NEEDED FOR THE DEVELOPMENT OF THE FULL MODEL 

Source of Variance df Ms ss 

Mean l M Mas 

Blocks 2 B Bss 

Treatment 28 T Tss 

Residual error 56 E Ess 

Total 87 Ji_ y2 
bt 

·The results of the analysis of data obtained from ad-

ministration of the full model is revealed in Table 3. The 

analysis of variance model indicates the extent to rJhich 

there are differences between the tests. The results may be 

ascertained by examining the F ratio for interaction among .-

the tests. As indicated in Table 3, the F ratio is not_sig-
·-

nifican tat the .01 level of confidence. ·The F ratio obtained 

is extremely low, indicating a high relationship among all 
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twenty-nine tests iri the series. The results showno sig-

nificant differences between any tests, even when those with 

the greatest differential between sums of squares are com-

pared 0 

TABLE 3 
/• 

RESULTS OF THE ANALYSIS OF DATA 

df Ma ss F-ratio Significance 

M l 1491.228 

B 2 228.293 556 • .586 
.085 NS 

T. 28 .100 2.800 

E 1.181 1.181 

Reliabilit~ Validity.--The results of the Chi-Square 

treatment as applied t _o the Gari-'ison and Harris Latera.lity 

Tests are f,ound in Tables 4, 5, an<l 6, pages 34 and 35. In 

order to determine the reliability and validity of the instru-

ments developed by the investigator, and the results of the 

three tables must be analyzede The analysis of . variance 

method in Table 3 shows that the Garrison tests were reliable 

and valid .since no significant differences were observed 
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among any of the test items. That the tests were reliable 

can be ascertained further by examination of Table 1, page 30. 

TABLE 4 

CHI-SQUARE CONTINGENCY TABLE FOR GARRISON 
-vs• HARRIS HAND LATERALITY TESTS 

Garrison Harris Total df ?( 2 Significance 

R 

L 

M 

Total 
Columns 

Rows 

61 61 121 

6 6 12 

3 4 7 

70 7,0 140 2 0.1510 

TABLE 5 

CHI-SQUARE CONTINGENCY TABLE FOR GARRISON 
VS '• HARRIS EYE L.ATERALITY TESTS 

Garrison Harris Total ar 1.2 
Rows 

R 56 44 100 

L 8 22 30 

M 6 4 10 

Total 
140 8.3732 Columns 70 70 2 

NS 

Significance 

.02 
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TABLE 6 

CHI-SQUARE CONTINGENCY TABLE FOR GARRISON 
VS. HARRIS FOOT LATERALITY TESTS 

Garrison Harr:ts Total df . ~2 
Rows 

R 61 47 108 
L 8 8 16 
M l 15 16 

Total 
Columns 70 70 140 2 14.0648 

Significance 

.01 

The. re-tests of the eight test items varied only in one 

category . by as much as two from the first administration. 

In all other instances# the differences were as low as one or 

zero. Nor was independence between test administrations found 

in the Chi-Square analysis. The reliability of the tests as 

indicated by the results of these two analytical techniques 

was established. 

The findings provided by the Chi-Square technique in the 

determination of the validity of the Garrison tests when com-

pared to the Harris tests were somewhat different than the re-

sults obtained by the analysis of variance method. The Harris 

tests, results are based .upon five separate hand la.terali ty 

tests, two ·different eye laterality tests ·, and two independent 

foot laterality tests averaged into one score each for the 
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hand# foot and eye. ·Each subject's score is categorized by 

right dominance (R), left dominance (L), _ and mixed dominance• · 

· (M). The Garrison tests were administered similarly as four 

dS.ff'erent hand la.terality tests, two different eye. iaterality 

tests, _and two different foot laterality_ tests. For purposes 

of comparison these tests were averaged also and one separate 

score was obtained for each subject on hand· dominance, foot 

dominance, and eye dominance. These subjects were classified 

likewise as left, right -or of mixed dominance. 

Table 4 reveals the findings of the 3 x 2 sets of' the 

contingency table for hand laterality comparisons between the 

Garrison and Harris tests. Since the ,.__2 was very low and 

found not to be significant, the two tests were round not to 

be independent arid a relationship between the two tests was 

expected. The comparison of t~e hand laterality tests was 

revealed to be valid by -both methods of analysis. 

The results of ~able 5, a comparison of the Garrison 

and Harris tests for eye J.aterality by the Chi-Square techni-

que, differed from the above. These tests were revealed to 

be independent of relationship if the .02 level of signifi-

cance is accepted as a high indication of independence. Under 

any circumstance, much less relationship was obt.ained by the 

Chi-Square method than by the Analysis of Variance technique 

in this study. 

The Garrison and Harris foot laterality tests were com-

pared in Table 6 by the Chi-Square method. The highly 
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significant -X,2 indicated that these two tests were inde-

pendent. Slight relationship could be expected between 

thes·e tests. Analysis of the data reveals that the large 

number of subjects with mixed foot dominance as measured by 

the 0 fire stomping" test in the Harris battery contributed 

to the lack of relationship with the Garrison tests. The 

validity obtained by the analysis 'or variance technique 

was refuted by the Chi-Square ·application in the analysis of 

the data presented heretofore. 

Relationships Between Hand, Eye, and Foot Dominance and the 
Take-off Foot in.Selected Skills of Locomotion 

Upon examination of the specific purposes of this in-

vestigation, the interpretation of the analysis of variance 

method used in this analysis revealed no significant differ-

ences between certain traits of laterality and the ·take-off 

foot in selected skills of locomotion. Great homogeniety was 

found between hand dominance and the take-off foot, between 

eye dominance and the'take-off foot; and between foot domi-

nance ·and the take-off foot. Analysis by the Chi-Square 

technique revealed, however, certain differences which are 

presented hereinafter. 

Table 7 1 page 38, showed the relationship of hand 

laterality and the take-off foot in selected locomotor skills. 

Only two locomotor skills, hopping and lateral movement to 

the right, indicated relationship with hand laterality. The 
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other locomotor skills revealed varying levels of inde-

pendence with hand dominance. 

TABLE 7 

TWO-WAY CONTINGENCY TABLE FOR HAND LATERALITY AND 
THE TAKE-OFF FOOT IN SELECTED LOCOMOTOR SKILLS 

R L df x2 Signiflcance 

Hand 62 8 

Hopping 53 17 1 3.9442 .05 
Hopscotch 58 12 1 0.9332 NS 

Running 50 20 · l 6.4284 .02 

Long Jump 39 31 l 18.8016 .01 

High Jump 28 42 1 35. 9642 oOl 

Lateral 
to Lef't 19 51 l 5401658 .01 

Lateral 
to Right 57 . 13 1 1.4004 NS 

Eye laterality was m~re closely associated with the 

take-off foot of certain locomotor skills as observed in 

Table 8, page 39. A relationship ·between eye dominance and 

the take-off foot in the skills of hopping, hopscotch, 

running, and lateral movement to the right was obtained. No 

relationship was indicated between eye laterality dominanc~ 

and the· take-off foot of long jumping, high jumping, and 

lateral movement to the left~ 
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TABLE 8 

· TWO-WAY CONTINGENCY TABLE FOR EYE LATERALITY AND 
·THE TAKE-OFF FOOT IN SELECTED LOOOMO.TOR SKILLS 

R L ar x2 Significance 

Hand 55 15 
Hopping 53 17 l 0.1620 NS 

Hopscotch 58 12 1 0.4128 NS 

Running 50 20 l 0.9522 NS 

Long Jump 39 31 1 B.2882 .01 

High Jump _ 28 42 l 21. 572!~ .01 

Lateral 
to Left 19 l 37 .l~.96 .01 

Lateral 
to Right 51 13 l 0~1784 NS 

The findings · from Table 9, page 40, revealed tha.t 

foot laterality was related to the take-off foot of hop-

ping, hopscotch, and lateral movement to the right. The 

take-off foot used in running, the long jump, the high 

jump, and lateral movement to the left was not related to 

foot dominance in the subjects tested. These tests revealed 

varying levels of independence obtained by the Chi-Square 

application. 
Since foot dominance was related to the take-off foot 

involved in lateral movement to the right and' was not related 
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TABLE 9---

TWO-WAY CONTINGENCY TABLE FOR .FOOT LATERALITY AND 
· THE TAKE-OFF FOOT IN SELECTED LOCOMOTOR SKILLS 

R L df x.2 Significance 

Foot 61 9 

Hopping 53 17 l 3.0228 NS 

Hopscotch 52 12 l 0.50L~0 NS 

Running 50 20 l 5.2624 .05 
Long Jump 39 31 l 16.9400 .01 

High Jump 28 42 1 33.5886 .01 

Lateral 
to Left 19 51 l 51.4500 .01 

Lateral 
to Right 57 13 1 o.8626 NS 

to the take-off foot in lateral movement to the left, a 

closer analysis of this data was required. Table l revealed 

that sixty-one of the subjects on one test of foot later-

ality and sixty-two of the subjects on another test were 

right dominant. This is approx~mately 88 per cent of the 

subjects, or approximately 81 per -cent, used their right 

foot as the take-off foot when moving laterally to the right. 

This would be expected when the right foot is dominant among 

so many subjects and explains the relationship 'round in 

Table 9e The take-off foot movement by these subjects with 



right dominance when moving late11ally to the left, however, 

was 1nit1tiated by the left foot among fifty-one, or 72 per 

cent, of the subjects. This :reveals the la.ck of relation-

ship between this type of movement and foot dominance, since 

the far greater proportion of the subjects were right domi-

nant. The findings in Table 10 below reveal that the rela-

tionship of the initial take-off foot movement is closely 

related to the directio~ of the movement, rather than being 

determined by foot dominance. Lateral movement to the left 

and lateral movement to the right was initiated by the foot 

nearest the direction of movement. 

TABLE 10 

CHI-SQUARE CONTINGENCY TABLE FOR THE TAKE-OFF FOOT IN 
LATERAL MOVEMENT VS. THE DIRECTION 

OF LATERAL MOVEMENT 

Direction of La_teral Take- Total 
Movement off Foot of df , -x._2 Significe.nce 

R L Rows 

Leading Take-off 
57 51 108 Foot 

Trailing Take-
off Foot 13 19 32 

Total of 
Columns -· 70 70 140 l 1.4582 NS 
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Relationships Between Hand Dominance and Eye Dominance, 
Between Hand Dominance and Foot Dominance, and Between 

Eye Dominance and.Foot Dominance 

The findings revealed ·by the analysis of variance 

method used in this study indicating the relationships be-

tween hand., eye, and foot dominance were substantially the 

same as those obse.rved when the Chi-Square application was 

employed. Table 11 below indicates that relationships exist 

be tween hand and eye laterali ty, hand a11d foot la terali ty, 

and eye and foot laterality. Less relationship was obtained 

between hand and eye laterality; however, a.11 X2 values 

lacked significance, indicating that these attributes are 

not independent but are related. This is in agreement with 

much of the literature reviewed previously in Chapter Oneo 

TABLE 11 

CONTINGENCY TABLE FOR HAND DOMINANCE AND EYE DOMINANCE, 
HAND DOMINANCE AND FOOT DOMINANCE, AND EYE DOMINANCE 

AND FOOT DOMINANCE 

R .L df x2 Significance 

Ha.nd 62 8 
l 2.5492 NS 

Eye 55 1.5 

Hand 62 8" l 0.,0668 NS 
Foot 61 9 

Eye ·55 ·15 
1.8102 1 NS 

Foot · 61 9 
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Sunnnary 

The preceding chapte~ presents. the treatment of data 

and the resulting interpretations. Formulas used in the 

analysis of data and presentations of findings are shown in 

tabular form. 

The analysis of variance techniqtte, based upon the con-

cept of error sum of squares, and the Chi-Square technique 

for an n x m contingency table were ·utilized to analyze data 

in the study 0 A Wang desk computer and an Olivetti Underwood 

desk computer were used in the statistical treatment of the 

data.. 

The values needed for the development of the full 

model and the results of the analysis of data obtained from 

administration of the full model are included. The results 

of the analysis of data are in tabul~r form. 

The analysis of variance method showed that the 

Garrison tests vsre highly reliable since no significant dif-

ferences ware observed a1nong any of the test items. The 

re-tests ·of the eight test items varied only in one category 

by as much as two from the first administration. Nor was in-

dependence between test administrations found in the 

Chi-Square analysis. The reliability of the tests was es-
tablished, as indicated by the results of these two analyti-

cal techniques. 

Validity of the Garrison tests was indicated by the 

analysis of variance since no significant differences were 



44 

observed among any of the test items. The findings pro-

vided by the Chi-Square technique in,the determination of 

the validity of the Garrison tests when compared to the 

Harris tests were somewhat different than the results ob-

tained by the analysis of variance method. The cornpara-

ison of the hand laterality tests was revealed to be valid 

by both methods of analysis; howevera, the eye a11d foot 

lateraality tests were revealed to be independent of rela-

tionship by the Chi-Square technique. 

The specific purposes of this investigation were re-

viewed and the corresponding data analysis examined. The 

interpretation of the-analysis of variance method used in 

this analysis revealed no significant differences between 

certain traits of laterality and the take-off foot in 

selected skills of locomotion. Great homogeniety was found 

between hand dominance and the take-off foot, between eye 

dominance and the take-off foot, and between foot dominance 

and the take-off foot. Analysis by the Chi-Square technique 

revealed; however, certain differences. Only two locomotor 

skillst the take-off foot employed in hopping and lateral 

movement to the right, indicated relationship with hand later-

ality., A relationship between eye dominance and the take-off 

foot in the skills of hopping, hopscotch, running and lateral 

movement to the right was obtained. Foot laterality was 

related to the ta.ke-off foot of hopping, hopsc'otch, and 

lateral moveme~t to the rigl~t. 
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Foot dominance was related to lateral movement to the 

right but not with lateral movement to the left. The initial 

foot movement was found, however, to be related to the 

direction of the lateral movement rather than being determined 

by root dominance. Lateral movement to the right as well as 

lateral movement to the.left was initiate~ by the foot nearest 

the direction of movement. 

The findings revealed that relationships exist between 

hand and eye laterality~ hand and foot laterality, and eye and 

foot le.terality. The results were substantially the same by 

both the analysis of variance method and the Chi-Square appli-

cation. 

The final chapter consists of ·a complete summary of 

this study. Included in the chapter will be a discussion of 

the limitations of the -study and the investigator's conclu-

sions and suggestions for further studies. 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

Laterality should be of interest to all educators, 

especially those in the field of physical education. Many 

tend to teach primarily to the right-handed student, thus 

leaving the left-handed student to adjust for himself. 

Thts investigation, which is a study of the relationship of 

certain traits of laterality and the take-off foot in se-

lected skills of locomotion, is an attempt to aid in the 

discovery of knowledge about the use of the hands, feet, 

a.nd eyes. 

The investigation entailed a comparative study of 

certain traits of laterality and the preferred take-off 

foot in hopping, running, long jumping, high jmnping, and 

lateral movement from a stride position. Specifically, the 

investigator proposed to study the relationship between hand 

dominance and the take-off foot in selected skills of loco-

motion; to study the relationship between eye dominance 

and the take~off foot in selected skills of locomotion; to 

s·tudy the relationship between ·foot dominance and the take-

off foot in selected skills of locomotion; and to study 

the relationship between hand dominance and eye dominance, 
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between hand dominance and foot domi.na.noe, and between eye 

dominance and foot do.minance. 

Several theories of laterality exist end innumerable 

relationships with ·laterality have been studied. Examples 

of these are discussed briefly in the related literature 

se_ction. · Previous studies closely related to this study are 

. summarized. 

Both hum.an and doownentary sources were utilized in 

the investigationo The , investigator surveyed and assimu-

la ted information pertinent to all phases of the study. A 

tentative outline was written, presented in Graduate Seminar, 

and, in corrected form., filed as a prospectus in the Office 

of the Dean of Graduate Studies at the Texas Woman's 

University. 

After. examining available tests, the investigator se-

lected the Harris Tests of Lateral Dominance and the Garrison ..... . --
Tests for Laterality, an original test developed by the in-

vestigator, to use in the ~tudy. A series of tests for de-

termining the take-off foot in selected locomotor skills was 

also developed by the investigator. 

Seventh grade boys who met certain criteria were chosen 

as subjects. Three physical educ~tion classes, providing a 

total of seventy subjects. were utilized in the study. 

The chosen laterality tests, plus the investigator1 s 

tests for determining the tak~-off foot in selected locomotor 

skills, .were used to collect data for the study" In order to 



48 

secure the most valid results possible, all tests were ooq-

ducted in a game-like or contest situation to keep the sub-

jects naive as to the actual intent of the investigator. 

The scores were recorded and ·tabulated. The analysis 

of variance technique. based upon the concept of error sum 

of squares, and Chi-Square technique for then x m oonten-

gency table were utilized to analyze the data in the s t;udy o 

The Wang 380-36E, a desk computer, and the Olivetti Underwood 

101 desk computer were·~sed in the statistical treatment of 

the data. 

The values needed' for the development of the full model 

and the results of the analysis of data obtained from admin-

istration of the full model are included. The resnlts of the 

analysis of data are in tabular form. 

The analysis of variance metho~ showed that the 

Garrison tests were highly reliable since no significant dif-

ferences were observed among any of the test items. The 

re-tests of the eight test items varied only in one category 

by as much as two from the first administration. Nor was in-

dependence between test administrations found in the 

Chi-Square analysis. The reliability of the tests was es-

tablished, as indicated by the re?ults of these two analytical 

techniques. 

Validity of the Garrison tests was indicated by the 

analysis of variance since no significant· differences were 

observed• among any of the test items. The findings provided 
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by the Chi-Square technique in the determination of the 

validity _of the Garrison tests when compared t? the Harris 

tests were somewhat different than the results obtained by 

the analysis of variance method. The comparison of the hand 

laterality tests was revealed to be valid by both methods 

of analysis; however, the eye and foot laterality tests 

were revealed to be independent of relationship by the 

Chi-Square technique, 

The specific pur-p_oses of this investigation were re-

viewed and the corresponding data analysis examined. The 

interpretation of the analysis of variance method used in 

this analysis revealed no significant differences between 

certain traits of laterality and the take-o.ff foot in se-

lected skills of locomotion. Great ho~ogeniety was found 

between hand dominance and the take-off foot, between eye 

dominance and the take-off foot, and between foot dominance 

and the take-off foot. Analysis by the Chi-Square technique 

revealed, however, certain differences. Only two locomotor 

skills., hopping and lateral movement to the right, indicated 

relationship with hand laterality. A relationship between 

eye dominance and the take-off foot i~ the skills of hopping, 

hopscotch, running, and lateral movement to the right was 

obtained. Foot laterality was related to the take-off foot 

of hopping, hopscotch, and lateral movement to the right •. 



The findings revealed that relationships exist be-

tween hand and eye l~terality, _hand and ,oot laterality, 

and eye and foot laterality. The results were substantially 

the same by both the analysis of variance met,hod and the 

Chi-Square application. 

Limitations of the ,study 

The most significant limitations of the study evolved 

from the use of the Harr•is Tests ££. Lateral Dominance. Harris 

used five categories in .. rating h1.s subjects: (a) strong 

right, (b) moderate right, (c) ·mixed, (d) moderate left, 

and (e) strong left~ He then totaled the categorical results 

and marked each subject• s dominance as either right, mixed, 01,. 

left. In the Garrison Tests for Laterali ty, the investigator 

used the ratings of right, mixed, and left without any previous 

categorizing. This difference, in the nurnber of ratings in-

volved, caused some variances in a subject's total Harris 

rating and total Garrison rating. 

It is the opinion or ·this investigator that, in the 

Harris series, the latter of the two tests for the dominant 

foot is inappropriate and confuses the resulting score. This 

test, by requiring the subject to pretend to be stomping a 

fire out with his foot or feet, introduces a play factor that 

provides an inaccurate score which, in turn, affects the 

total foot dominance rating. As a result, many subjects in 

the present study received a foot dominance rating of mixed 
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in the Harris series as opposed to their right or left 

rating in the Garrison series. 

Conclusions 

As stated previously, two different statistical tech-

niques were applied to the results of the ana.J.ysis 0 Multi-

ple conclusions have been reached by the investigator and 

are listed below. 

l~ The analysis of· variance method reveals homogeniety 

between hand dominance and the take-off foot in all these-

lected locomotor skillso Only two locomotor skills, hopping 

and lateral movement to the right, indicates relationship 

with hand laterality using the Chi-Square technique. 

2 0 The analysis of-variance method indicates homogeniety 

between eye dominance and the take-off ·root in all these-

lected locomotor skills. The Chi-Square technique shows 

a relationship between eye dominance and the take-off foot 

in the skills of hopping, hopscotch, running, and lateral 

movement to the right, but no relationship between eye domi-

nance ·and the remaining selected locomotor skills., 

3. The analysis of variance method reveals homogeniety 

between foot dominance and the take-off foot in all the 

the take-off foot of hopping, hopscotch., and lateral move-

ment to the right according to the Chi-Square technique; 

however, no relationship was indicated between foot later-· 

ality and the· remaining selected skills. 
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4. The findings revealed by the analysis of variance 

method used in this study indicates the relationship be-

tween hand, eye, and foot dom-rna.nce is substantially the 

same as those observed when the Chi~Square application was 

employed. There is a relationship between hand and eye 

laterality, hand and foot laterality and eye and foot later-

ality. 

Suggestion for Future Study 

The investigator ~uggests the following future studies: 

1. The fm..,ther development of the Garrison rrests for 

Later•ality in order that an easily administerable test bat-

tery might be available. Additional test items for the foot 

and eye sections should be consideredo 

2. The - investigation of the laterality traits of seventh 

grade girls utilizing a similar design. 
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APPENDIX I B 

Garrison Tests for Laterality 

The following tests for laterality are brief, easily 

administered, and simply scored. The series contains six 

tests utilized 1n the determination of {a) hand ·dominance, 

(b) eye dominance, and {o} foot dominance (see Table 1 A) • 

. TABLE l A 

GARRISON TESTS FOR LATERALITY OUTLINE 

Test Number Dominance tested Description 

1 Hand Write 

2 Hand Throw a 
softball 

3 Hand and Eye Pitch a bean 
bag with one 
eye closed 

4 Hand and Eye Shoot a cork 
gun, sight-, 
ing with 
one eye 

Foot. Kick a roll-
ing ball 

6 Foot Punt a foot-
ball 
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The author suggests that the tests be conducted in a 

contest or game-like situation to keep the subjects naive 

to the true intent of the series. The series is flexible 

in that the contests and/or targets can be adjusted to appeal 

to the age group being tested. 

Instructions for Administering the Test 

Test l - The subject writes his name at the top of the score 

card (see Sa~ple). The .examiner reoords the hand 

used. 

Test 2 - From behind a restraining line, the subject make·s an 
., 

overhand throw with a softball attempting to strike 

a target.taped to a wall. Record the hand used. 

Test · 3 - From behind a ·restraining line, the subject makes an 

underhand pitch with a bean bag and attempts to hit 

within a target. The target may be a . wastebasket 

or any suitable recepticle. He is instructed that 

to make his attempt more difficult he must close 

one eye. Record the hand used to pitch_ the bean bag . 

(3h) and the sighting eye (3e). 
Test 4 - From behind a restraining line, the subject sho9ts a 

cork pistol at a suitable target. He is instructed 

_to use the gun sight and to take aim by · sight_ing 

with one eye. Record the shooti~ hand <.4h) and the 

sighting eye (4e). 
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Test 5 - The subject stands behind a marked take-off point 

as a playground ball 1s rolled toward him. He must 

run forward and with one kick attempt to hit a tar-

get with the ball. Record the foot used. 

~est 6 - The subject punts ·a football at a target. -Record 

the foot used. 

SAMPLE FORM FOR RECORDING TESTS' RESULTS 

i · ---------------

1 R L 

2RL 

3h R L 

4h R L 

Hand 
R L 

Nrune 

5 R L 

. 6 R L 

3e R L 

4e R L 

INTERPRETATION 

Eye Foot· 
R L R L 

Age 

·Interpreting the Results of the Tests 

In interpreting the results, the following ratings-~re 

assigned: 
R - Right Dominance 

M - Mixed Dominance 

L - Left Dominance 
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'• 

HAND DOMINANCE - Tests 1, 2, 3h, 4h 

Rate as R if either three or .four of the test results 
are R. 

Rate as M if two of the test results are R _and the 
other two are L. 

Rate as L if eit:n.er three or four or the test results 
are L. 

EYE DOMINANCE - Tests 3e,4e 

Rate as R if both test results are R. 
Rate as M if one test result is Rand the other is L. · 
Rate as L if both test results are L. 

FOOT DOMINANCE - Tests 5, 6. 

Rate as R if both test results are R. 

Rate as M if one test result is Rand the other L. 

Rate as L if ,both test results are L. 



APPENDIX I C 



61 

APPENDIX I ~C 

Tests ·ror the Take-off Foot ·in Selected 
Skills of Locomotion 

The take-off foot in ·the locomotor skills of hopping, 

running, long jumping, high jumping, and lateral movement. 

from a stride position was recorded by the investigator. A· 

contest situation was created to keep the subjects ignorant 

to the true test objective. · The running and hopping contests 

were timed, the jumping .events were measured, and the results 

were recorded on a 11 dummy score card.'' The following form 

was used to record the · take-off foot in each incidence. 

hopping 
1 R L 

J .. 2 R L 

ru.nning, 

R L 

Name 

long jumR 

R L 

high jum.12 

R L 

.Age 

lateral (direction) 

1 R L 

2 R L 

3 R L 

4 R L 
SRL 
6 R L 
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,Tests 

Hopping 

Test l. Hopping race. Twenty yards distance. Stand 
with feet parallel until start signii. 

Test 2. Timed hopping event through a hop _ scotch 
·pattern • 

.s.,..,.__ __ , 

q.--=J-----i 

Lateral Take-off from a stride Position 

· Subject faces forward with feet in a parallel stride 

position on a marked take-off point. When the signal is 

given, the subject runs to a mark directly in line with his 

starting mark. Repeat six times, mixing left and right 

side starts. To start the subject, the examiner stands 

directly in front of him with both hands together at the 

subject's eye level. By a slight movement of the right or 

left hand, the examiner signals the direction and the start. 

CJ __ _ 

oo 
£.xa. mi vte.Y-

BB- -j 
,a.Ke. off 
Poi "'-1:" 

__ t} 
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Running , . 

Fi.fty yard . dash. 

High Jum:e 

Use scissor jump. 

Long Jum:e, 

Running jump with a one foot take-off. 




