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CHAPTER I 

INTRODUCTION 

Persons working in the field of normal child develop

ment nnd persons in areas concerned with the deviations 

from normal growth and development have, for the past two 

decades, become aware of a large group of individuals with 

nonspecific diagnostic problems. The individuals have 

be en grouped under varying diagnostic labels. These 

chil~ren have been described as having mlnilli~l brain damage, 

hyperkinesis, the Strauss syndr'ome, clumsiness, Bnd motor 

retardation. They also have heen described as having 

learning disorders, perceptual handicaps, strephosymbolia, 

et cetera. A task force organized by the National Institute 

of Neurological Diseases and Blindness, the Division of 

Chronic Diseases of the U. s. Public Health Services, and 

the National Society for Crippled Children and Adults under

took the job of defining this category of children. The 

terminology "minimal cerebral dysfunction" came from this 

task force and is currently considered the best available 

descriptive nomenclature (U. s. D~partment of Health, 

Education, and Welfare, 1966). 

A monograph (U. s. Department of Health, Education 
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and Welfare, 1969) reporting the research of eighteen 

physicians, educators, psychologists, and health related 

professionals emphasized the areas of recent investi

gation in the fieldo This research endeavored to deter

mine the best possible educational methods for these 

children, the appropriate type of drug therapy, the 

earliest age at which a diagnosis could be made, the best 

diagnostic tools, and in general the best type of long 

range management plans. 

Even though much research has taken place in the 

genersl area of minimal cerebral dysfunction, including 

sturlies of motor performance of children exhibiting this 

dysfunction, little information ha.s been reported which 

related the incidence of dominance and directional problems 

with learning disorderso According to work done at the 

Boston Research Center, a direct relationship between the 

maturation of motor skills and the development of cerebral 

dominance had been noted (Benson, 1968)0 

The Problem 

Irmortance of the Study-- _In evaluating and planning remedial 

or enrichment pror:rBms for childre_n, the therapist or educator 

c oulct bettAr understand leArning problems if the role of 

dominance and late~ality formation in developmental disorders 

were clarifiedo 
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Assumptions--The following assumptions served as a basis 

for the present study: 

1 . Laterality is an acquired skill and leads to 

dominance. 

2. Handedness is the moRt overt manifestation of 

laterality. 

J. The acquistion and development of fine hand 

skills depends on the establishment of laterality and 

then dominance. 

4. The occupational therapist can assist in the 

establishment of laterality by the presentation of 

speci~ic activities. 

Hypothesis--The hypothesis for thi3 □ tudy wa3 stated as 

follows: mixed dominance, incomplete dominance or crossed 

dominance and problems of directional orientation and 

integration are more prevalent in children with learning 

problemR than in the population of children having no known 

learning disorder. 

Statement of the Problem--It was the purpose of this study 

to investir,ate the incidence of problems of laterality, 

dominance and directional orientation in a sample group 

of children .with learning disorders and to compare this 

sample group with a normal sample population exhibiting no 

known learning disorders. The eye, hand, and foot preference 
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of the children in each group was tested. In addition, 

observations were made to determine whetner confusion in 

left to right pattern existed, and whether motor acts re

quiring body integration were difficult to perform. 

Definition of Terms 

1. Laterality - the functional superiority Bnd preferen

tial knowledge of one of a set of paired 

anatomical structures (Price, 1954). 

2. Dominance - the tendency for one of the cerebral hemi

spheres to predominate in certain speci

fied functions (Benson, 1968). 

J. Rend Preference - strong preferences for consistent use 

of the same hand in performance of skilled 

digital movement (Benson, 1968). 

L~. Foot Preference - consistent preference for use of one 

foot and leg for activities such as kick

ing, stamping, and hopping (Benson, 1968). 

S. Eye Preference - preference for one eye in performance 

of one-eyed visual activities such 3S 

microscope or telescope (Benson, 1968). 

6. Mixed Dominance - performance of some of the skilled 

activities with one side of the body 

and performnnce of other equally skilled 

activities with the other side of the 

body (Harris, 1957, 1958). 
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7. Incomplete Dom5.nance - preference is not established; 

individual shifts from one side of body 

to other for performance of one specific 

activity (Harris, 1957, 1958). 

8. Crossed Dominance - eye, hand, and foot preference is 

not on the same side of the body (Harris, 

1957, 1958). 

9. Directional Orientation - left-right movement concept 

in space (Cratty, 1969). 

10. Equivocal Neurological Signs - subtle, deviant, function

ing of the central nervous system. Among 

the most frequently observed signs aro: 

dysdiadochokinesia, poor coordination, 

mixed and confused laterality, slow speech 

development, awkwardness (Clements, 1962). 

11. Body Integration - ability to coordinate the two sides 

of the body together in space and motion 

(Ayres, 1969). 

Limitotion of the Study 

The study was limited to a total group sampling of 

sixty-eight children: thirty-four'_for the learning dis

orders group anrl thirty-four for the normal sample popu

lation. Age range included was between ~even and nine 

years. No physical disability was manifest except for the 
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wearing of glasses. 

The children with learninr, disorders were evaluated 

through the Department of Pediatrics, University of Texas 

Southwestern Medical School. The children with no known 

learning disabilities were enrolled in either Good Shepherd 

Episcopal Parish Day School, Dallas, Texas or The Texas 

Woman's University Demonstration School, Denton, Texas. 



CHAPTER II 

RELATED LITERATURE 

Introduction 

A review of the available literature concerning 

dominance, laterality and directional orientation re-

vealed that in almost all cases the writer ended his 

paper with statements similar to the following: Addition-

al studies should clarify the role of dominance formation 

in developmental disorders (Benson, 1968). Readers were 

reminded that the relationship between dominance and motor 

coordination and reading and wrlting was presently pure 

speculation (Werry, 1968). Palmer (1964) stated that at 

present, the literature on handedness presented more 

questions than it answered. He observed that hand (eye, 

foot) lateralization was probably multiply and complexly 

det e rmined, thus he argued against the notion of a unitary 

factor underlying all manifestations of lateralization. 

Price (1959) reported that laterality iri children with 

dysfunction of the central nervous system seemed to be of 

more consequence thA.n in normal children; however she stated 

few studies have been Made in this area. 

According to Silver (1961), Orton became aware of a 
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definite correlation of reading problems with left 

handedness as early as 1925. He referred to this as 

"strephosymbolia 11
• Critchley (1964), a neurologist 

who had done intensive study in the field of develop

mental dyslexia, stated that the incidence of left

handedness, ambidexterity and crossed laterality was 

high in the dyslexia population. The author stated that 

the question of how or if this inadequate unilateral 

dominance changed with time had not currently been 

answered. 

Because several factors were considered in the present 

study, literature review has been organized into the follow

ing divisions: (a) discussion of ambiguous terminology, 

(b) importance of establishment of hand preference, and 

( c) impo:rtance of dire·ctional orientation and integrated 

body movements. 

Discussion of Ambiguous Terminology 

While terminology as defined in Chapter I was the basis 

for the present study, many inconsistencies were noted in 

the review of literature regarding common understanding of 

word meanings. Frostig and Maslow (1970) stated that while · 

laterality, ·1ateral dominance, and directionality were some

times thought to be synonymous, the belief was erroneous. 

These authors stated that laterality referred to knowledge 
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of the difference between left and right sides of the 

body; djrectionality, to knowledge of left and right in 

sp anef and lateral dominance, to the preferred side of the 

hody. 

Price 1 8 (195g) definition for laterality was much 

the sDme as Harris' (1957) definition for lateral dominance: 

the preference for, or superiority of one side of the body 

over the other •. 

In discussing equivocal neurological signs associated 

with minimal brain dysfunction, Clements (1962) reported 

that laterality referred to the ability to distinguish 

right from left. Kephart (1969) and Hunter (1968) referred 

to laterality as a map of inner space or an awareness within 

the body of the oifference between right and left. Kephart 

and Hunter also agreed that directionality referred to the 

map of outer space or a projection of concepts into space 

and away from the body. 

Frostig and Maslow (1970) stated that directionality 

end laterality had an effect on learning, but that lateral 

V 

dominance did not. Eyre (1933) said thit hand preference v 

was an overt manifestation of general lateral dominance. 

A brief review of some of the Ayres tents (1962, 1964, 

19h6 ) indicated the importance: of hand preference to inter

pretat-ton of te3t instruments. Ayres stressed the need 

to uno er's tand the terms hAnd preference, handedness, and 
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hand dominance. All literature reviewed referred to 

handedness and hand preference interchangeably. The 

term dominance, however was used interchangeably with 

the other two terms only by Gesell (1928, 1940), 

Ayres (1972), and Goldberg (1968). Price (1959) clearly 

stated in her article that she would avoid usinp; the term 

dominance because it implied an erroneous relationship 

~etween parts and was burdened with too many connotations 

in other disciplines, notably in the field of genetics. 

Kephart (1960) and Chaney and Kephart (1968) stated 

that after learnin~ the two sides of the body, a child 

learned to keep the relationship straight by developing 

one side as a leadinp, side, which could lead to dominance 

nnd to handedness. 

Touwen and Prechtl (1970) emphasized the importance of 

a cRreful distinction between the tP-rms dominance and 

preference. Accordin~ to the authors, dominance implied 

neurological organization su~gesting superiority of one 

hemisphere over the other in controlling motor function; 

preference described the hand, eye, or foot the child 

preferred to use for particular tas~s. 

O'Donnell (1970) referred to dominance es only one of 

many expressions of laterality and suggested that the use 

of the term co11ld perpetuate archaic notions of the 
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relationship between observed hand preference and 

corti cal hemispheric dominance. 

Importance of the Establishment 
of Hand Preference 

Gesell (1940) stated trot the initial unilateral use 

of one hand resulted as the young child learned that two 

hands obscured the view of the reached-for object, and he 

discovered that the single hand ~rasp was more efficient. 

Gesell considered this to be the beginning of unilaterality. 

Ayres (1972) observed that establishing one hand as 

dominant was o developmental nspect holding significance 

for total sensory integration. Price (1954) related that 

laterality, overtly manifest as handedness, was the key to 

acquisition of fine skills. 

Clark (1957) reported an intimate connection was evi

dent between the development of speech and dominant handed

ness. The author further stated that a relationship between 

retarded speech and lack of dominance was probable. 

Illingworth (1967) mentioned that ambidexterity and mixed 

handedness could only be associated with incomplete dominance 

which produced general immaturity in motor and/or linguistic 

functions. 

Frostig and Maslow (1970) observed thDt unestablished 

dominance may have had an indirect effect upon learning be-
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caus e the lack of preference inhibited the knowledge of 

right and left and caused directional problems related 

t o learning ability. 

Cratty and Martin (1969) mentioned that even though 

t here was lack of evidence related in the literature to 

the i mportance of establishing a hand preference, it was 

true that many unilateral tasks required the preferential 

se l ection of one hand. 

Importance of Directional Orientation 
and Integration of Body Movements 

Barsch (1962), Getman (1965), and Kephart (1964) were 

proponents of the theory that an individual must have 

acquired certain motor and perceptual skills in order to 

re ad adequately. Lewis, Bell, and Anderson (1970) attempted 

to quantify the relation between reading and motor ability, 

anrl to determine which, if any, motor act wos the most 

significant in determining reading skill. The authors 

u sed the Lincoln Oseretsky Motor Development Scale 

(Sloan, 1954, 1955) as one instrument in their study and 

r eported that 71% of the retarded readers tested had diffi

cu lty with tasks involving bilateral and synchronous move-

ments. These findings tended to support the positions of 

Kephart ( 196~_), Bersch (1962), and Getman (196S} in the 

belief that the retarded reader had more problems with 
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bilateral than unilateral movements. Harmon (19.58) believed 

tho t the human body was bilaterally organized and that indi

viduals had to establish a bilateral symmetry in order to 

function effectively in activities such as reading and 

writing. 

Ayres (1972) sug~ested that right-left discrimination 

matu~ed only after occurrence of integration of the two 

sides of the body. Ayres further stated that establishing 

one hand as dominant was significant for total sensory 

integra tion. Ayres (1969, 1971, 1972) also stated that 

individual s who failed to establish integration of the two 

sides o.f the body tended to use each side of the body 

independently of the other. By avoiding the establishment 

of a preferred and en assisting hand, such individuals 

developed similar degrees of coordination in the two hands. 

The terms ambidexterity or ambilaterality have been used 

to indicate this condition of equally strong preference for 

either hand, or either side of the body. However O'Donnell 

(1970) emphasized that these terms should be used to denote 

the lack of strong unilateral preference and thus equally 

weak preference for either side. 

Knickerbocker (1968) in her Longitudinal Progression 

Chart illustrated a central approach to the development of 

spatial and temporal concepts. The eight areas she listed 
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wer e body schema, body image, directionality, spatial 

r e la tions, spatial sequence, temporal sequence, synchrony, 

and con tinuity. Three of the eight areas--body image, 

di r e ctionality and spatial relations--were concerned with 

the following: (a) identifying the body in near and far 

spo ce; (b) orienting the body in relation to up, down, 

right, l e ft, top, bottom; (c) providing a meaningful constant 

point of reference for the individual; and (d) increasing the 

awareness of body movement and positioning. The author felt 

that awareness within the body allowed for the transition 

from an internal to an external awareness of positions of 

othe r persons or objects, which facilitated the child's 

abi lity to organize, integrate, and generalize new information 

in relation to prior experiences. 



CHAPTER III 

PROCEDURE 

Subjects between the ages of seven and nine years who 

had been referred for occupational therapy evaluations, be

cause of school problems, were selected to be the experimen

tal population of this study. The control group of subjects 

within the same age range was selected from The Texas Woman's 

University Demonstration School, Denton, and Good Shepherd 

Episcopal Parish Day School, Dallas. All testing and obser

vation was performed by the author of this study. The 

recording form is included in Appendix A. Each subject 

was evaluated individually in one continuous session. 

There were twenty-eight females and forty males included 

in the study. The experimental group and the control group 

were divided by sex and subdivided into four matched age 

groups: 

( 8 ) 7 years to 7 years, .5 months, 

( b) 7 years, 6 months to 7 years, 11 months, 

(c) 8 years to 8 years, .5 mont.hs, 

( d) 8 yea-rs, 6 months to 8 years, 11 months. 

Multiple activiti8s we-re observed in evaluating the 
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ch i ldren' s function and they were grouped under the following 

cat egories: 

(1) Hand, eye and foot preference. 

(a) Writing the name and ·alphabet o 

(b) Eating with a utensil. 

(c) Throwing a ball. 

(d) Looking through a kaleidoscope. 

(e) Kicking a ball. 

(f) Stamping one foot. 

(2) Integration of body movements in gross and 

fine motor skills. 

(a) Ability to hold paper while writing (fine). 

(b) Winding thread on a spool (fine) 0 

(c) Skipping (gross). 

(3) Directional orientation--consistency of left 

to right pattern in performing graphic tasks. 

(4) Visual-motor integration--completion of 

Developmental Test of Visual-Motor Integration. 

(Beery and Buktenica, 1967). 

The scores obtained on the Test of Visual-Motor Integra

tion for the experimental and the control groups were ~om

pared by t-test (Koenker, 1961). Chi square (Koenker, 1961) 

wa s used to analyze the quality of performance of the experi-

mental and the control groups in the remaining observed 
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activities. Performance comparisons were grouped as 

foll ows : 

(a) Problems of crossed, mixed or incomplete 

dominance. 

(b) Problems of fine motor integration. 

(c) Problems of gross motor integration. 

(d ) Problems of directionality. 

In addition to the Developmental Test of Visual-Motor 

Integration (Beery and Buktenica, 1967), the following 

mate~ials were required for the observation: 

(a) Pencil and paper. 

(b) Tennis ball. 

(c) Spoon and pudding or ice cream. 

(d) Kaleidoscope. 

(e) Spool with 2 yards of thread. 



CHAPTER IV 

PRESENTATION OF DATA 

Data have been divided into and presented in four 

categories: (a) laterality preference, (b) body integration, 

(c) directional orientation, and (d) visual-motor integra

tion. See Appendix B for table of raw datao 

Laterality Preference 

Hand, eye and foot preference was observed and recorded 

on the sixty-eight children included in the study. Hand 

pre~erence was determined by observing writing, eating with 

a s poon and throwing a ball. Eye preference was determined 

by the subject holding and looking into a kaleidoscope. The 

foot preference was tested by kicking a ball and stamping on 

an imaginary bug. 

All subjects who expressed hand, foot and eye preference 

on the same side of the body were classified as possessing 

complete unilaterality. Subjects who performed some of the 

tested activities with one side of the body and some with 

the other side were classified as exhibiting mixed dominance. 

Those children who shifted from one side of the body to the 

other for the same activity were determined to have incomplete 

-18-
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dominance. The classification of crossed dominance was as

signed to those subjects whose hand, eye and foot prefer

ences were not on the same side of the body. For the purpose 

of this study any child possessing crossed, mixed or incom

plete domi.nance was classified as exhibiting a problem of 

dominance. 

In the experimental group there were twenty-three chil

dren exhibiting problems. In the control group there were 

nine children with this type of problem. Analysis of data in 

Table 1 revealed a chi square value of 11.57 with a p <.001. 

Table 1.--Incidence of Subjects with 
and without Problems of Dominance 

by Group 

Problem 

No Problem 

Experimental 

23 

11 

Body Integration 

Control 

9 

25 

The second functional problem to be investigated 

wns the integration of body movements in fine and gross 

motor skills. Fine motor integration was evaluated by two 

activities. First, the subject was observed winding two 

yards of thread on a spool with the preferred hand winding 

and the auxiliary hand holding the spool relatively still, 
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as req uired in The Lincoln-Oseretsky Motor Development 

Scale (Sloan, 1954). Secondly, the child's ability to 

use the non-dominant hand for holding the paper while 

performing r,raphic activities was observed. Failure to 

perform either of these two activities resulted in the 

child 's classification as having a problem with fine motor 

inteeration. 

In the experimental eroup there were thirty children 

ex½ihiting this problem. In the control group there were 

eleven . Analysis of data shown in Table 2 revealed a chi 

square value of 22.18 with a p < .001. 

Table 2.--Incidence of Subjects with 
and without Problems of Fine Motor 

Intep,ration by Group 

Experimental 

Problem 

No Problem 

Control 

11 

23 

Gross motor integration skills were evaluated by 

observing each child skip. A child who could not perfQrm 

reciprocal skipping for a twelve-foot distance, given two 

trials, was classified as exhibiting a problem in gross 

motor inte~ration. There were twenty-five experimental 

subjects and eight control subjects exhibiting problems 
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with skipping. Analysis of data in Table 3 revealed a 

chi square value of 17.02 with a p <.001. 

Table J.--Incidence of Subjects with 
and without Problems of Gross Motor 

Integration by Group 

Experimental 

Problem 1 25 
No Prohlem 9 

·- . - -•--· -·- - ------------

Control 

8 

26 

Directional Orientation 

The Activity observed to determine the presence of 

directi onal orientation was the consistency of a left to 

ri~ht pattern in performing graphic tasks. This included 

obs ervation of the subject writing his name, the alphabet, 

and the completion of the Developmental Test of Visual

Motor Integration (Beery and Buktenica, 1967). A child 

was classified with a problem in directional orientation 

if he f ailed to copy the test symbols in a left to right 

sequence or if he failed to write from the left to the 

rir,ht side of his paper. 

There were thirty-one experimental subjects who 

e~1ibited this problem. There were six control subjects 

who exhibited the problem. Analysis of data in Table 4 

rev Aaled a chi square value of 37.05 with a p <.001. 
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Table 4.--Incidence of Subjects with 
and without Problems of 
Directionality by Group 

Problem 

No Problem 

Experimental 

31 

3 

Control 

6 

28 

Visual-Motor Integration 

The Developmental Test of Visual-Motor Integr8tion 

( Be ery and l3uktenica, 1967) was administered to all subjects 

and was scored according to the specifications stated in the 

manual. All sub,iects whose visual-motor integration age was 

below their chronological age were classified as having 

pro11lems with visual-motor integration. In the experimental 

rsroup there were thirty-four with problems and in the control 

g r nur thP.re were nineteen with problems. Table 5 compares 

th o t wo groups using t-test. 

Table 5.--Comparison of Mean Scores on Vis~al-Motor Integration 
Test 

Number Mean s. D. t-test p 

Control 34 99.06 14.32 

E~_Jmental 3~ 77.59 10.2~ 10. 90-ll- <.001 

-::-t-tes t table value for .001 level and df 66 is equal to 3. ~-6. 



CHAPTER V 

Sill{t\ffiRY, CONCLUSION AND RECOIVIMENDATIONS 

Summary 

The purpose of this study was to investigate the 

incidence of problems of dominance, directional orien

tation and body integration in children with learning 

diso~ders and to compare the results with the incidence 

of the same problems in normal children. The hypothesis 

was that these problems were more prevalent in the learning 

di8nrde r tsroup than in the population of children having no 

known learning disorder. 

Conclusions 

The data presented in the previous chapter indicated 

that in each tested area of performance there was a sig

nificantly rreater incidence of problems in the learning 

disorder group than in the normal sample populationo The 

si~nifica nce at the .001 level of probability, as reported 

in Tables 1 through 5, indicnted that the high inciden.ce of 

problems in the learning disorder population did not occur 

by chance. Activities chosen for inclusion in this study 

nn-:)anr to bo ciis~riminntory for identifyinr,: children with 
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learning disabilities. 

Rec om:'11enda ti ons 

It is this experimenter's recommendation that replication 

of this study utilizing these same activities, but matching 

the control and experimental groups in regard to intelli

gence and more closely matched aRe pairs, might result in 

a simple screening procedure which could denote the potential 

learnin~ diso~der child prior to the third grade. Because of 

the developmental level of activities, they are not suitable 

for pre-school age children. Additional investigation could 

determine which activities might have the greatest potential 

for identification of problems. 
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CONTROL GROUP 

TEST GROUP 
I. Q. 

Sex 
Race 

Hand preference 
Writing -----Eating -----Throwing Ball 

Eye Preference 
Kaleidoscope 

Foot preference 
Kicking Ball 

-----

-----

-----Stamping 

Directionality and Integration 
Skipping -----Holding paper -----Winding thread ----

No. 
B. D. 
C.A. 

Left to right pattern -----

Beery Visual Motor Integration --,----
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SUB- CON-
JECT AGE SEX TEST TROL 

I 
I 

1 7-S F X 

2 7-4 F X 

1 7-1 F X 

U- 7-0 F X 

r; 7-S F X 

6 i?-1 F i x ; 

' 
i 

7 7-0 F X 

8 7-0 F X 

9 7-1 F X 

10 .7-0 F X 

11 7-6 F X 

APPENDIX B 

DATA OF RAW MATERIAL 

QUOTIENT DOMINANCE 
VISUAL- INC. MIX. CROSS. COMP. 
MOTOR UNIL. 
INTEGRATION R. L. 

. 
89 I X 

I 
I 

98 
I 

X ! i 

I 

! 101 X 

91.t X 

107 X 

1u X 
I 

7S X I i 

7S X I 
: 

71 X X 

86 X 

82 X 

INTEGRATION 
GROS~ FINE 
SKIP- WINDING 
PING THREAD 

YES I NO 

YES ! YES 

YES YES 

YES YES 

YES YES 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

ms YES 

-
DIREC-
TION 

YES 

YES 

YES 

YES 

YES 

NO 
I 

NO 

NO 

NO 

NO 

YES 

I 
I\) 
OJ 
I 



SU&. CON-
JECT AGE SEX TEST TROL 

12 7-6 F X 

13 7-7 F X 

lu 7-9 F X 

' l 
lS 7-11 F X 

16 7-6 F x· 

17 7-8 F X 

18 7-11 F X 

19 8-2 F X 

20 8-u F X 

21 8-6 F X 

22 8-6 F X 

23 8-6 F X 

APPENDIX B - Continued 

QUOTIENT DOMINANCE 
VISUAL- INC. MIX. CROSS. COMP. 
MOTOR UNIL. 
INTEGRATION R. L. 

116 X 

9u X 

92 X 

59 X 

88 X 

61 X 

71.i X 

88 X 

11.i X 

102 X 

77 X 

112 X 

INTEGRATION 
GROSS FINE 
SKIP- WINDING 
PING THREAD 

YES YES 

YES YES 

YES YES 

NO NO 

NO NO 

NO NO 

YES NO 

YES YES 

NO NO 

YES NO 

YES NO 

YES YES 

DIREC-
TION 

YES 

YES 

YES 

NO 

NO 

YES 

NO 

YES 

NO 

YES 

YES 

YES 

I 
f\) 

"° I 



SUB- CON-
JECT AGE SEX TEST TROL 

21.i 8-6 F X 

25 8-11 F X 
I 

26 l 8-6 F X 
: 

8-10 I 
I 

27 F ' X i 

' i 

I l ! 

28 8-11 i F i X· I 

! ! 

I 29 7-S i M ! X 
! 

10 7-S i M X ! 

11 7-1 : M X 
I 

12 7-u 1 M ! X 
! I 

11 7-5 1 M 
! 

X I 

1u 7-3 M x 
3S 7-u M X 

bPPENDIX B - Continued 

QUOTIENT DOMINANCE 
VISUAL- INC. MIX. CROSS . COMP. 
MOTOR UNIL. 
INTEGRATION R. L.-

112 i X 
I I 

80 ! i X ' i 
' 86 I X i X 
1 
! 70 ' X i 
I 

' i 

6S i ! X 
l 

i i 
99 ! i X I I 

I : 
i ! 

81 ' X I i 
I 

96 X 

107 X 
' i 

99 l X 
I 

83 ' X ! 

91 X 

INTEGRATION 
GROSS FINE 
SKIP- WINDING 
PING THREAD 

YES NO 

YES NO 
I 

NO J NO 
! 

NO l NO 

YES !YES 

NO iYES 

NO • NO 
' 

YES :YES 

YES : YES 

YES lYES 

YES YES 

NO NO 

PIREC-
TION 

YES 

NO 

NO 

NO 

YES 

NO 

NO 

YES 

YES 

YES 

YES 

NO 

I 
vJ 
0 
I 



SUB-,f CON-
JECT1AGE SEX TEST TROL 

: 
' I 
I 
I 

' 
I 
! 

36 : 7-1 M X 
' 

37 7-0 M X 
I 

38 7-1 M I X 

i ' 39 7-9 M ! X 

uO 7-8 1 M 
l 
l X 

! l ! I 
41 !1-1o i M I i X i 

! I 

1-1 l 
i 

42 M i X 
i 

hi 7-7 M X 

u4 7-8 M X 

1.ic; 7-6 M X 

46 7-6 M X 

!±1 7-7 M X 

APPENDIX - Continued 

QUOTIENT DOMINANCE 
VISUAL- INC. MIX. CROSS. COMP. 
MCYrOR UNIL. 
INTEGRATION R. L. 

79 X 

86 X 
: 

89 X : 

i 
: 111 ! ' X X 

l : ; 

102 ' X ' 
! 
i 100 i ! X 
i I 

! i !x 9c; ' ' i 

! ' 
90 X 

c;7 i X 
! 

80 X 

91 X 

71.i X 

INTEGRATION 
GROSS FINE 
SKIP- WINDING 
PING THREAD 

NO NO 

I NO NO 
I 

I NO NO 
: 

NO YES 

YES YES 

NO YES 

I YES YES 
I 
I 

/ NO YES 

NO NO 

NO NO 

NO NO 

NO NO 

:DIREC-
rr'ION 

NO 

NO 

NO 

YES 

YES 

YES 

!YES 

NO 

NO 

NO 

NO 

NO 

I 
\..,J 
f-J 
I 



SUB- CON-
JECT AGE SEX TEST TROL 

us 7_g M X 

u9 8-3 M X 

so 8-2 M X 

51 8-5 M X 

52 8-i M X 

53 8-0 M X 

Su 8-0 M X 

ss 8-0 M X 

56 8-0 M X 

57 8-u M X 

58 B-2 M X 

59 8-9 M X 

APPENDIX B - Continued 

QUOTIENT DOMINANCE 
VISUAL- I NC. MIX. CROSS. COMP. 
MOTOR UNIL. 
INTEGRATION R. L. 

88 X 

lOu X 

llu X 

luO X 

li2 X 

8S X 

80 X 

92 X X 

92 X 
. 

6i X 

6u X 

107 X 

INTEGRATION 
GROSS FINE 
SKIP- WINDING 
PING THREAD 

YES NO 

YES YES 

NO NO 

YES YES 

YES YES 

YES YES 

NO NO 

NO NO 

NO NO 

NO YES 

NO NO 

rYES NO 

•DIREC-
TION 

NO 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

I 
\..,J 
l'J 
I 



SUB- CON-
JECT AGE SEX tt'EST TROL 

60 8-9 M X 

61 8- 6 M X 

62 8-7 M X 

63 8-9 M X 

6u 8-9 M x 
6S 8-10 M X 

66 8-7 M X 

67 8-11 M X 

68 8-6 M X 

APPENDIX B - Continued 

QUOTIENT DOMINANCE 
VISUAL- INC. MIX. CROSS. COMP. 
MOTOR UNIL. 
INTEGRATION R. L. 

98 X 

86 X 

85 X 

71 X X 

71 X 

97 X 

70 X 

6 '3 X X 

86 X 

INTEGRATION 
GROSS FINE 
SKIP- WINDING 
PING THREAD 

YES NO 

NO NO 

YES NO 

YES YES 

YES NO 

YES NO 

YES NO 

NO YES 

YES NO 

l)IREC-
TION 

YES 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

I 
vJ 
w 
I 
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