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INTRODUCTION 

From Socrates to Comlnius to Devey to Mrs. Franks in 

New York to Mrs. Curran in Chicago, educators have eternally 

struggled with the problem of knowing and stimulating young 

minds. This problem Is not a new one. 

The greatest challenge to the young mind Is that 

offered by the necessity to master the visual aspect of our 

language, reading. Within recent years there has evolved a 

most pressing demand to know more of the Intelleotual, neuro­

logical, aad visual relationship to reading* 

As yet, no satisfactory plaa to deal with the still 

growing problem of reading disability has been presented as 

is noted by the plethora of educational statistics Indicating 

the rising incidence of this problem in our schools. 

The remediation of this disability is essential not 

oaly for the happy, confident, and productive individual but 

for our society la general. The effect of reading dis­

ability la well known and recogalsed by our law enforcement 

agencies. This difficulty is frequently found in children 

aad adolescents with chronic, antisocial behavior. 

A vrj reasonable relationship has been offered be­

tween vision aad reading if we, by vision, consider more 

than merely eyes and eyesight. We BUSt think not only of 

the eye aad Its retina as a sense receptor but also the 
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brain as a control center* Some of our reading problems 

may be immediately traceable to visually associated or 

laterality problems. 

1* The Purpose. 

The primary purpose of this study is to clarify the 

equivocal research on laterality and reading achievement 

through the Investigation of the possible distinction be­

tween the "controlling" eye determined through tests of 

binocular vision aad the "dominant" eye normally referred to 

la studies of laterality. 

A related purpose includes an analysis of the rela­

tionship of crossed control, crossed dominance, and mixed 

dominance to reading achievement in a junior high school 

population wherein eye-hand dominance was earlier found to 

be unrelated to Intelligence, reversals, reading differen­

tial, aad reading achievement at the primary level. 

An effort is also made to identify a possible differ­

ence la the dominance patterns between male and female 

subjects. 

A final purpose of this study is to evaluate, at the 

junior high school level, a developmental trend away from 

mixed dominance as reported in an earlier study which 

followed this same population from kindergarten to mid-third 

grade. 
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2. Justification. 

The need for such a study might be questioned be­

cause of the large number of existing studies related to 

this subject. It might appear surprising that It still 

entices investigation and could negate the importance of 

this topic as an area for further research were it not for 

the many discrepancies that have been found in these studies. 

One area of confusion lies in the fact that the 

studies fall within two distinct categories. They are either 

clinical studies or studies of children in public school 

situations. Although there are a greater number of clinical 

studies, the fact that the subjects are certainly far more 

disabled in reading than their counterparts in a public 

school situation may tend to distort the findings. 

Other areas of confusion lie in the diversity of 

achievement criteria aad In the Instruments used to measure 

laterality. Achievement criteria range from tasks such as 

identifying and reproducing letters and words to achievement 

oa standardised tests of reading ami intelligence. It is 

generally accepted that clinical settings offer the avail­

ability of more instruments and greater time to do a more 

detailed examination of laterality. 

Still another source of confusion in the literature 

is derived from the difference between samples of the popula­

tion used* The samples used may vary from pre-school 
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children, to children referred to clinics for severe reading 

or speech problems, to adults with populations drawn from 

such different cultural and geographical backgrounds as the 

Los Angeles and New York metropolitan areas, middle-western 

United States, London, and Scotland. 

The research literature relating eye-hand dominance 

to reading achievement, then, is ambivalent. This study 

contributes to the literature as a replication of two dis­

parate studies* It attempts to relate the Berner explana­

tion of the difference la research, i.e., the "controlling" 

eye la binocular vision Is not necessarily the same as the 

"sighting* eye usually coasldered in research as the dominant 

eye, to the field of dominance investigations by using the 

eighth-grade public school population which was previously 

tested in third grade hy Hillerich aad which exhibited no 

relationship between hand-eye dominance and reading 

achievement. 

Since research findings in the area of dominance and 

reading are not in agreement, further investigation, using 

knowledge aad fladings from previous studies, is in order* 

3* Hypotheses* 

The questions for study were established as the 

following hypotheses} 
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1* There is no significant distiactioa between the 
dominant eye used la sighting and the controlling 
eye used in binocular vision. 

2, There is no significant difference in reading 
achievement between children of crossed dominance 
aad those of unilateral dominance. 

3* There is no significant difference ia reading 
achievement between children evidencing crossed 
control and those with unilateral control. 

U* There Is no significant difference In reading 
achievement between children of mixed dominance 
and those of unilateral dominance. 

5* There is no significant change in the eye-hand 
dominance pattern of children between second 
grade and eighth grade. 

6* There is no significant difference in the 
eye-hand dominance patterns between male and 
female children* 

k. General Plan* 

Chapter one contains a review of the relevant re­

search dealing with the causes of reading disability, the 

determination of laterality and its effect on reading achieve­

ment, aad the problem of reversals in reading. 

Chapter two Includes a delineation of the procedures 

used ia testing as well as the statistical tests used to 

determine the validity of the hypotheses* 

Chapter three reports the findings while chapter 

four summarises the conclusions reached and offers recommenda­

tions for further study. 
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5* Definitions of Terms. 

Primary grades - kindergarten through third grade. 

Laterality - eye-hand preference. This term is used syn-

onomously with dominance. As a generic term it refers 

to bodily behavior characterized by the unilateral 

preference of the external bipartite organs. 

Unilateral dominance - the preferred hand and eye are on 

the same side of the body: right-eyed and right-handed 

or left-eyed and left-handed. 

Crossed dominance - the preferred hand and eye are on 

opposite sides of the body: right-eyed and left-handed 

or left-eyed and right-handed. 

Mixed dominance - no clear preference is indicated for hand 

or eye, either singly or together: ambl-eyed and right-

or left-handed, or ambidextrous and right- or left-eyed 

or ambl-eyed and ambidextrous. 

Sighting eye - the eye that is the preferred eye in a mono­

cular or sighting act. In this study the sighting eye 

is synonoaous with the dominant eye. 

Controlling eye - in binocular vision the two eyes are used 

as a unit for visual perception. Both %y9» do not play 

an equal role but there is a rivalry and one eye controls 

the binocular perception while the other plays an 

assisting role. One consistently leads or controls in 
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these situations in which there must be a choice be­

tween two images. 

Corresponding control - the controlling eye and preferred 

hand are on the same side of the bodyi right controlling-

eye and right-handed, or left controlling-eye and left-

handed • 

Crossed control - the controlling eye and the preferred 

hand are on opposite sides of the body or no clear 

preference is indicatedt right controlling-eye and 

left-handed, left controlling-eye and right-handed, 

ambl-eyed and right- or left-handed, or ambidextrous 

and right or left controlling-eye. 

Sinistrals - those left-handed persons who prefer a sequence 

of movement by hand and eye from right to left—toward 

the center of the body. 

Dextrals - those right-handed persons who prefer a sequence 

of movement by hand and eye from left to right—away 

from the center of the body. 

Reversals - any directional confusion exhibited in dealing 

with printed symbols* 



CHAPTER I 

REVIEW OF RELATED RESEARCH 

1. General Overview* 

Reading disability is certainly one of the foremost 

problems of elementary education in our time. It exhibits 

itself in the inability to read normally, even though the 

child is endowed with average or superior intellectual 

capacity. Far too little is known of the etiology, diagno­

sis, and treatment of this form of incapacitation, and much 

greater attention to this obfuscation is warranted. 

Reading involves not only a visual aspect but also a 

neurological one. Some six hundred years before patristic 

times, in the third century B.C., the brain had been meticu­

lously studied in Alexandria. Neurological history identifies 

the early medieval encyclopedaedlsts as well as the Byzantine 

schools in which Greek and medieval neurological tradition 

remained alive until well into the eighth century. It was a 

prominent surgeon of that period, William of Salidto, who 

revealed that a headwound on one side paralyzed the opposite 

side of the body* This fact, supported by Hippocrates and 

iimnij') n — — t m m m m m m m 

1 Walter Pagel* "Medieval and Renaissance Contribu­
tions to Knowledge of the Brain and Its Functions", In The 

.ttjBvflpr; fuj MXffffPgjy ttmwmg* of %m Brain aadits 
yuactlaa. Springfield. I l l ino is* Charles C. Thomas. IQflB* p . f 
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Aretaios, did not become medically established until the 

eighteenth century. 

It was Alcmaeon of Croton, living in the fifth century 

B.C., who emerged as the first important figure in the history 

of the brain. His chief anatomical discovery was that of 

the optic nerve. He believed that the impression made on 

the eye by external objects was transmitted to the brain by 

hollow canals now termed the optic nerves. Perhaps Alcmaeon's 

most brilliant contribution was his concept that each sensa­

tion had its own territory of localization in the brain; a 

concept that remained dormant only to be seriously revived 

twenty-five centuries after his time. 

Hippocrates, born in the year k6C B.C., authored 

books contributing precociously to knowledge of the brain's 

function. His book, The Sacred Disease, has within it 

antiquity's finest discussion of this functioning.^ 

One finds in Hlppocratic writings the observation 

that, "an incised wound in one temple produces a spasm la the 

2 D.H.M. woollam, "Concepts of the Brain and Its 
Functions la Classical Antiquity", in The History and 
g W m P h / . Q T Knowledge of £he Brain and Its FunoUpflf 
Springfield, Illinois, Charles C. Thomas, 1958, p. *o. 

3 Wilder Penfleld, "Hlppocratic Preamble. The Brain 

9t m imtoUlgb l^jm&Um% Springfield, Illinois, Charles 
c* Thomas, 195$» P* 2* 
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if 
opposite side of the body". It was Morgagni and Valsalva 

who finally established this relationship in the eighteenth 

century.5 

Ia contrast to this ancient knowledge, the concept 

of cerebral dominance has existed for little more than one 

century. Its discovery is generally attributed to Broca in 

l$6l, who aasodated aphasia with lesions of the left frontal 

lobe* This distinction is dimmed, however, by the occasional 

mention of Marc Dax's earlier contribution in I036, a quarter 

century earlier* 

Dax's memoir is of note for it contains the earliest 

mention of the left hemisphere in the function of speech. 

This assodation of aphasia with left hemiplegia, furthered 

ia the writings of Gustav Dax, son of Hare Dax, is currently 
E 

considered as one of the verities of clinical neurology* 

These were the origins of the concept of cerebral 

hemispheric dominance and the universalizetion that projects 

an exclusive representation of language in a single hemisphere. 

h Arthur L. Benton, "The Problem of Cerebral Dominance", 
in The Cf^ilan Psychologist. Vol. 6a, No. W, October 1965* 

5 Pagel, OP* cit*. p. 96. 

6 Benton, 0pf ,CJt«> P- 333. 

7 B.J, Joynt and A*L* Benton* "The Memoir of Marc 
Dax on Aphasia", in Neurology. Vol. Ik, No. 9, September 
Xfe*« 9» oft* 

S IM&«, p. 653. 
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This continues to be accepted but with serious doubts and 

reservations by many researchers. 

In I896, an English physician, Morgan, came upon a 

fourteen year old child exhibiting an extreme difficulty In 

readiag and demonstrating good ability in arithmetic and 
9 

algebra* He assigned as the cause congenital word-blindness, 

implying neurological disorder. 

HlnshelWDod, in 1917, presented the theory that fail­

ure in learning to read was directly related to a congenital 

defect in the brain. This association was based on the 

feeling that the symptomatology of disabled readers was 

similar to those of word-blind adults. 

Lord, in 1925» agreeing with Schmitt that children 

who were presumed to have a neurological defect did learn to 

read thereby negating pathological proof, suggested that 

reading disability was due to a deficit in the association 

fibers of the brain, to a lack of sufficient associations be­

tween the sense centers, and to improper coordination between 

the visual and auditory stimuli and motor responses. 

9 Helen M. Robinson, why Pupils Fall la Reading. 
Chicago, University of Chicago Press, 19**o, p. 35. 

10 Ibid*, p* 36* 

U Elizabeth E. Lord. Leonard Canalchael and Walter F. 
Dearborn, "Speelal Disabilities la Learning to Read aad Write", 
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12 
Although Gould, in 1903, reported a relationship 

i •a 

of eyedness and handedness, it was Orton J in 1928 who pos­

tulated a theory of cerebral dominance that brought the 

peripheral facets of dominance into great emphasis. His 

was the most widely known early attempt to associate language 

function with neurological organization. 

While he believed that the hemispheres were equal in 

size and cellular structure, he felt that one hemisphere 

along directed the associative function of language while 

the non-dominant side was silent or inactive. If the com­

plete elision of the record of the impression or engram was 

not accomplished in the non-dominant hemisphere, confusion 
l*f 

might result, negatively affecting facility in reading. He 

extended his hypothesis, that muscular functions on each side 

of the body were directed by the cerebral hemisphere on the 

opposite side, to visual images, declaring that subjects having 

mixed or cross-dominance evidenced incomplete engram elision, 
15 resulting in the confusion of images stored in the brain. 

^, ,, ,1?.°«Mi 50111?* glfih^handedness and Lefthanded.nass,, 
Philadelphia, J.B. Lippincott Co., 19G&, p* ltJ2-19*. 

13 Samuel Orton, "Specific Reading Disability-
Strephosymbolia", in Journal of American Medical Association* 
Vol. 90, April 192S, p* 109©. 

Ik Ibid. 
\% Samuel Orton, "An Impediment in Learning to Reads A 

Neurological Explanation of Reading Disability*, in J 
aad fmoftttar* Vol. 2§9 No* 715, September 192&* P* »£? 
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This condition was exhibited in reversals and delayed 

reading* 

Eames examined one hundred reading disability 

eases and a control group of equal size and found evidence 

supporting Orton*s theory* He found anomalies of lateral 

dominance of hand and eye particularly prevalent in children 

with reading disability. 

Dearborn' was in essential agreement with Crton, 

imparting the view that lateral dominance of one side of the 

body which he described as the relative valence of hand aad 

eye—the two organs primarily involved in reading and 

writing—was necessary to avoid difficulties in reading and 

writing* In a later work, he proposed a functional or mus­

cular etiology of reading disability resulting from mixed or 
16 

crossed dominance rather than a neurological one* In this 

study he found fourteen per cent more ieft-eyedness and 

seventeen per cent more crossed dominance among a group of 

seventy-six severely retarded readers as compared to 129 

unselected cases* 

16 T.H. Eames, "The Anatomical Basis of Lateral 
Dominance Anomalies", in American Journal of Orthopsychiatry. 
Vol. *f, October 1931** P. 52M~52tf. 

17 Walter F. Dearborn, "The Nature of Special Abili­
ties aad Disabilities", in School and Society. Vol. 31 > 
10, 1939, P. 633. 

— , "The Nature and Causation of Disabilities 
iaaemdlag*f la Recent Trends in Reading. Supplementary Educa­
tional Monographs, No* **9f Chicago, University of Chicago 
press, 1939» p« 103-110. 
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In keeping with the above finding, Teegarden,1" in 

a study of fifty first grade children, revealed that con­

sistent right or left dominance were conditions most favor­

able to success in reading. 

Monroe in a similar study of school children dis­

covered that among the reading defect cases there existed a 

greater proportion of children who exhibited right-hand 

dominance and left-eye dominance. 

In 1935» Bryngelson A gave testimony that a lack of 

one-sldedness was a very serious condition, and any factor 

which operated against establishment of one-sided dominance 

tended to interfere with normal development of the function 

of reading, speaking, and writing. 

Delaeato22 suggested that Orton's functional rationale 

was tenable, excepting the concept that visual patterns were 

stored in the brain* He presented a preference for a neuro­

psychological approach* He indicated that man's neurological 

19 Lorene Teegarden, "Clinical Investigation of the 
Prospective Noa-reader", in Child Development. Vol. 3» No. **, 
December 1932, p. 3^6-358. 

20 Marion Monroe, C M ^ r e n Who Cannot flea!, Chicago, 
The University of Chicago Press, 1932, xv-20? p. 

21 Bryng Bryngelson, "Sldedness as an Etiological 

22 Carl H* Belacato, Th,c Treataen^ and Prevention, o,f 
Reading Prgfeloms* Springfield, University of Chicago Press, 
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organisation and development ontogenetically recapitulated 

the phylogenetic development of the nervous system and that 

man's contribution to phylogenetics was not one of structure 

but rather of function, 23 inherent In this principle was the 

notion that if there existed incomplete or absent areas of 

neurological organisation, problems of reading might be 

present* 

Crider has presented the conviction that Dearborn and 

Orton derived their hypotheses solely from clinical cases, 

and stated "the opinions advanced by Orton and Dearborn are 

commendable as hypotheses but they are not theories and even 
2h 

less are they facts". He felt that conclusions which were 

drawn from clinical case studies should have been accepted 

with reservation; that theories should have been substantiated 

experimentally and applied to clinical cases for further veri­

fication. This author found no evidence that eye preference 

was related to cerebral dominance, much less to handedness. 

In a report of case studies of surgical procedures 

involving twenty-one epileptics, Smith2-* based his finding 

ent of 23 Carl H* Delacato, The Diagnoals and Treatmen 
Speech and Reading Problems. Springfield, University of 
Chicago Press, 19&3f P» *•**. 

2k Blake Crider, "The Lack of Cerebral Dominance as a 
Cause of Disability in Reading", in Childhood Education* 
Vol* 10, February 193S P« 270 • 

25 K.U. Smith, "The Role of the Commissural System of 
the Cerebral Cortex in the Determination of Handedness, Eyed* 
ness, aad Footedaess la Maa% la Journal of .General, Psychology, 
Vol. 32, First Half, January 19^5» p. 39*79* 
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that ocular, manual, or pedal laterality are seemingly un­

related at the cortical level on the fact that neurological 

conditions which effected shifts in manual or pedal sldedness 

did not alter at all the ocular dominance of the subjects. 

The examination of electroencephaiographlc patterns 

of children with reading difficulties by Kennard et al* 

revealed no greater tendency toward abnormal patterns than 

were displayed by children free from reading disability. 

The evidence of a study by Leaveil et al.^ was 

Important because it led nearer a functional explanation and 

suggested a condition which could be remediated by training 

the disabled individual. The data supported the view that, 

because of its relationship to the side most used, cerebral 

dominance was more likely an effect than a cause. 

2b" 
Witty and Kopel were even more determined in their 

view that cerebral hemispheric dominance was a secondary 

characteristic, the primary characteristic being ocular and 

manual dominance. They presented evidence indicating that 

26 Margaret A. Kennard et al.* "The Abnormal Electro­
encephalogram as Related to Reading Disability in children 
with Disorders of Behavior", in The Canadian fledlcaj. As»P<?j-
ation Journal* Vol. 67, October 19J2, p. 332. 

27 H*W. Leavell et a l . , "Critical Study of a Case of 
Anhasla". la ArcMves of Neurology aad Psychiatry. Vol. 28, 
193^, p» 11&0. 

2b Paul A. Witty and David Kopel, "Sinistral and 
Mixed Maaual-Ocular Behavior ia Reading Disability", In Journal 
ftf f f ^ ^ e m l ^y®0*1®*** Vol. 27, Ho. 2, February 193*» 
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right, lefty and mixed manual-ocular dominance occurred no 

more frequently among reading problems than among non-problems* 

Harris*? ai s o gave evidence supporting the view that 

there was no significant difference in crossed dominance 

between the reading disabled and the unselected child. 

In a careful investigation of l*+& elementary school 

children la Aberdeen, Scotland, Belmont and Birch-*0 imparted 

the conclusion that it was far more likely that a develop­

mental lag in lateralization and an evidence of reading dis­

ability were Independent manifestations of an underlying 

disturbance ia neurological organization and were not 

etlologicaliy related to one another. 

31 

Hlllerieh, in a very comprehensive statistical re­

search of four hundred public school students, offered data 

to support the hypothesis that there exists no significant 

difference in the percentage of mixed, crossed, or unilaterally 

doninaat in a group of below average readers as compared with 

a group scoring average or above in reading. 

29 Albert J* Harris, "Lateral Dominance, Directional 

30 Lillian Belmont and Herbert G. Birch. "Lateral 
Dominance and Right-Left Awareness in Normal Children*, la 
ffh^d Development. Vol. 3*, »©. 2, June 19©3» P. 257-27©. 

MiftyMiPi 31 Robort L. Hlllerieh, A Study of thoRela 
between fcre^Hand pomiaaace and the Reading Achievement"^ 
~ ~ " T Primary Students, unpublished doctoral die 

~m 
unpublished doctoral aissertatloa, 

o State College, 1942, x-10& p* 
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He suggested that differences in lateral dominance 

relationships between normal and retarded readers had been 

found when a clinical sample has been used and was not 

evident when a school population was examined. 

This convinction was strongly shared by Belmont and 

Birehr who offered findings on lateralization differing from 

investigators who studied retarded readers selected from a 

clinical setting but agreeing with those reported by re­

searchers who had drawn the subjects from community or 

school populations. 
33 In a very recent investigation Shearer, an 

ophthalmologist, reported that visual acuity, mixed dominance, 

heterotopias, and myopia had little or no relationship to 

reading ability. 

In his summary of existing knowledge of ocular and 

crossed dominance for ophthalmologists in 193c*, Fink-> offered 

for consideration his realization that the two eyes did not 

affect the visual consciousness with equal force. One eye led 

32 Lillian Belmont and Herbert G. Birch. "Lateral 
Dominance, Lateral Awareness, and Reading Disability", in 
Child Development. Vol. 36, No. 1, March 1965, p. 57-71. 

33 Robert V. Shearer, "Eye Findings in Children with 
Reading Difficulties", in Journal of Pediatric Ophthalmology. 
Vol. 3, No* *f, November 1900, p. 51. 

3** W.H. Fink, "The Dominant Eyes Its Clinical 
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the other, and this leading eye was called the dominant eye. 

He presented the view that ocular dominance seemed to be a 

cerebrally located process rather than a peripheral one. 

In that same year an article authored by Warren and 

Clara appeared indicating that there was no justification 

for the belief that the sighting eye was preferred, dominated, 

or assumed leadership in normal binocular vision, although 

such a belief was often expressed. They suggested that 

laterality of eye functioning was specifically determined by 

the situation in which the measurement was made. 

The most decisive and authoritative support of this 

contention also appeared in 193& as a study by Berner and 

36 

Berner.'' It was their strong conviction that as binocular 

vision develops, there developed a rivalry between the two 

eyes, and one eye controlled binocular perception. The other 

eye played an assisting role. The "controlling" eye was not 
37 

necessarily the eye with which a person sighted. The 
"sighting" eye had usually been considered in research as the 

35 Neil warren and Brant Clark, "A Consideration of 
the Use of the Term Ocular Dominance". in Psychological 
Bulletin* Vol. 35, No. 5, May 1938, p* 302* 

36 George E. Berner and Dorothy E. Berner, "Reading 
Difficulties In Children", in A.M.A. Archives of Qphtha 
Vol. 20, November 1938, p. 829-83! 

37 — — , "Relation of Ocular Dominance, Handedness, 
aad the Controlling Eye in Binocular Vision", In A.M.A. 
Archives of Oeatae>o|mgyT Vol* 50, November 1953, P- 6C3-606. 
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dominant eye* They further suggested that crossed control 

rather than crossed dominance was a significant factor in 

low reading achievement* 

This may be another explanation of differences in 

the research. 

3d 

In a more recent investigation, Leavell^ gave sub­

stantial credence to the theories of Berner and Berner and 

offered case studies to support the remediation of pupils 

with crossed control problems. 

It becomes apparent to the reader of this brief sur­

vey that the problem of dominance and Its relationship to 

reading have had more basis in theory than in fact* In sub­

sequent selections of this chapter research studies are pre­

sented that will Illumine the neurological basis of reading 

disability, the relationship between dominance and reading, 

the significance of reversal errors in reading, and the 

problem of laterality testing. 

2. Neurological and Physiological Basis for 
Heading Disability* 

Very early contributors to this topic include 

Alcmaeon of croton, Isodous of Seville, and Hrabanus Maurus, 

3& Ullin W. Leaveil, "The Problem of Symbol Reversals 
and Confusions, Their Frequency and Remediation", in Peabody 
Journal of Education. Vol* 32, No. 3, November 195*+, p. 130-
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who were medical encyclopaedists, and William of Solid to, 

Theodorlc, Aretaios, the renowned Hippocrates, Morgagai, 

Valsalva, Marc and Oustav Dax, aad Broca.^ 

The English physician, Morgan, in IS96, designated 

congenital word-blindness, Implying neurological disorder, 

as the cause of extreme reading disability la a fourteen 

year old boy with good ability la arithmetic and algebra. 

Two decades later Schmitv^ assigned the term 

"developmental alexia" to those poor readers otherwise 

normally endowed mentally, thereby accepting a neurological 

anomaly view. 

Congenital word-blindness came to be recognized as a 

condition existing la children who were seriously disabled 

or retarded la reading without other explainable etiologies, 

aad was related to adult word-blindness, a term of tea applied 

to adults who lose their ability to read, usually coincidental 

with brain Injury. 

The feeling that the two halves of the brain were 

mirrored counterparts of each other, together with reversals 

39 Pagel, "Medieval aad Renaissance Contributions 
to Knowledge of the Brain aad Its Functions", p. 95~11*K 

kO Robinson, Why PUPlla Fall la Reading, p. 35. 

kl Clara Schmitt, "Developmental Alexia", ia 

Mmmmx, B^mi §mm&* Vo1- lB» ***y ^ i s , p. d#©» 
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in reading and stuttering disabilities, led Orton to 

postulate that a pattern established in the dominant hemi­

sphere would produce a response in harmonious orientation 

with the stimulus pattern, while the same pattern of the 

opposite or non-dominant hemisphere would, if activated 

uniahibltedly, produce as a response the mirrored image of 

the stimulus pattern* 

Orton, oae of the first investigators placing great 

emphasis on dominance la reading problems, states: 

[...] eagrams must be formed in the non-dominant 
as well as in the dominant hemisphere. To account 
then for the dlffereace ia effect of damage in the 
two sides we must assume that the engrams of one 
side become the controlling pattern through establish­
ment of a physiological habit of use of that set and 
that the other set of recorded engrams is latent 
or elided* Variation in the completeness of this 
physiological selection, i.e., failure of elision of 
the non-dominant engrams, forms the kernel of my 
conception of the reading disability* Such a theory 
conforms nicely to our observations that these cases 
are not to be divided into two categories, that is, 
cases of word-blindness and cases of slow acquisition 
of reading, but that they form a series graded in 
severity according to the degree of confusion which 
exists ia choice of engrams and it also offers an 
explanation of certain errors and peculiarities 
which characterize their performance.^3 

h2 Orton, "An Impediment in Learning to Read: A 
Neurological Explanation of Reading Disability", p. 286-290. 

^3 « « * * — — f Hjiy. »8ighti|»eading' Method of 
Teaching Reading, as a Source of Reading Disability", in 
Jouigal of Educational Psychologyr Vol. 20, February 1929, 
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While he saw ao structural contrast between the two 

hemispheres, Orton held that la the normal reader the 

reciprocally paired engrams operate with the concept in 

reading but the anti-tropic or mirrored mate must be elided 

or remain inoperative. Failure of complete elision resulted 

in reversals, confusion of letter form, and a facility in 

mirror reading aad writing* 

He also postulated three levels of cortical activity, 

i.e., perception, recognition, and elaboration. The latter 

was the level at which the printed symbol was linked with 

meaning aad was described as the association, concept or 

symbolic level. ' The third level, unlike the others, was 

affected by the destruction of but one hemisphere. 

Crider suggested that Orton had not dted satisfac­

tory experimental evidence; that he generalized solely from 

clinical cases the number of which was not stated* He 

expressed a preference for experimental substantiation 

Initially, followed by further verification la clinical cases* 

This author declared that the physiological theory 

seemed to be an oversimplification of the reading problem 

aad failed to take late coaslderatloa higher mental processes. 

¥t Orton, "Specific Reading DIsabllity-Strephosym-
bolia", p. 1095*1099. 

i*£ mm.mmlmmmmt "Word BHadaoss la School children"» in 

AjfMTfi %L]$*m9lm * # frffyfWffyt vol* i**» 1925, p* 5B1-615. 
He Crider 1 "The Lack of Cerebral Dominance as a Cause 

of Disability la leading", p. 23$• 
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low iatelligence, inadequate visual perception, personality 

factors, poor methodology, eye muscle imbalance, and many 

other factors* ' He held that Orton'a opinions were commen­

dable as hypotheses, but they were not theories and even 

less were they facts. 

The evidence of a study by Smith of tweaty-eae 

epileptics who underwent surgical procedures challenged the 

theory which postulated that, in those with definite slded­

ness, the dominant contralateral hemisphere controlled the 

activity of the preferred side of the body and, by Inhibition 

of the ether hemisphere, also directed regulatory coatrol 

over the motor functions of the non-preferred side* This 

challenge was based oa knowledge of neurological conditions 

which effects that shifts in manual or pedal sldedness did 

not change at all the ocular dominance, as well as the reverse. 

The results of an investigation by Mints ' to verify 

the facts described by both Orton and Monroe^° opposed their 

theory that reading disability was based oa laek of uallateral 

**7 M&*t P. 239* 

**$ Smith. "The Role of the Commissural System of the 
Cerebral Cortex in the Determination of Handedness, Syedness, 
aad Footedaess la Man", p. 39*79* 

-r7 Alexander Mints, "Reading Reversals aad Lateral 
Preferences In a Group of Intellectually Subnormal Boys", in 

" ®a±JM£b&2&£> Vol. 37, Bo. St November 

A#jem,,amm (^nnotjead, xv-205 p« 
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cerebral dominance. As a result of the determination of 

dominance status of ninety-five primary school boys, this 

writer identified no strephosymbolla or statistically 

significant difference In the frequencies of orientation 

errors In the various laterality types* 

KetehuaK1 revealed that recent evidence did not 

support the view that mixed preferences for use of hand, 

sighting eye, or foot were symptoms of children's failure to 

establish one-sided cerebral dominance. He purported that 

the hypothesis of mixed dominance, based on orton's antl-

tropic and engrammatle views of the cortex, seemed no 

longer tenable* 

In definite agreement was Capobianco^2 who offered 

data from a study of thirty-eight male and twenty female 

retarded students at the Johnstone Training and Research 

Center* Although the difference was not statistically signi­

ficant, the non-established laterality group surpassed the 

established laterality group on all reading tasks, thereby 

contrasting Orton's hypothesized relationship between the 

confusion of mental processes and Incomplete cerebral 

51 E.G. Ketchum, "Neurological and Psychological 
Trends in Standing Diagnosis", in fiead^ng Teacher, Vol. 17, 
No. S, May 196**, p. 5o9~593« 

52 R.J. Capobianco, "Ocular-Manual Laterality and 
Reading ia Adolescent Meatal Retardates", in American 
immjj^Jto^ P * W « W . t Vol. 70, No* 5,TS3e£T:9oo, 
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dominance* However, it should be noted that the determina­

tion of laterality preferences in this type of subject as 

part of a diagnostic workup appeared to possess dubious 

practical value* 

In an effort to validate Orton*s engramic represen-
53 

tatlon in the non-dominant hemisphere, Herren and Lindsey 

destroyed a substantial percentage of the dominant hemisphere 

of sixteen mature male rats, expecting from half the group 

a better performance In a mirrored maze than from the remain­

der who ran the maze in its original orientation. On the 

contrary, the group running the maze in its original orien­

tation had reduced their time and error scores to the level 

at which they completed their Initial learning prior to the 

operation, while the other group had only one member reaching 

that level of efficiency. 

V9ry relevant to the neurological basis for reading 

disability were the contributions of Carl H. Delacato, who 

accepted Orton's functional rationale with the exception of 

the concept that visual patterns were stored in the brain* 

The basic premise of his neuropsychological approach, based 

ia part on Orton's theories, was outlined by Delacato as: 

53 B. Yorke Herren and Donald B. Lindsey, "A Note 
Coaceraing Cerebral Dominance in the Rat", in Journal of 
Genetic Psychology. Vol* k?t No* 2, December 1935, P. '^9-^72. 
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[...J neurological organization is that physiologi­
cally optimum condition which exists uniquely and 
aost completely la man and is the result of a total 
and uninterrupted ontogenetic neural development* 
This development recapitulates the phylogenetlc 
neural development of man aad begins during the 
first trimester of gestation and ends about six 
and one-half years of age in normal humans* This 
orderly development in humans progresses vertically 
through the spinal cord aad all other areas of the 
central nervous system up to the level of the 
cortex, as it does with all mammals. Man's final 
aad unique development progression takes place at 
the level of the cortex and it Is lateral* 

This whole phylogenetlc process is recapitulated 
oatogeastlcally with each human being* In the 
event there Is some obstruction to this ontogenetic 
recapitulation, communication and language dys­
function occur. 

Trauma of the controlling cortical hemisphere 
results ia loss of language skills, but equally 
Important, trauma of the sub dominant area results 
In loss of tonal factors.?* 

Delacato" Insisted that the areas of neurological 

organization which have not been completed or were absent 

could be corrected by teaching them to those who exhibited 

problems of speech and reading* He felt that when the 

neurological organization was complete, the problem would 

have been overcome* He urged a program of therapy, including 

testing for neurological organization and dominant laterality, 

ia speelal education classes.56 

9* Boucato, Jhff nKtfttwifav infl PmtaUftfl ,̂ f MuMm 
Praams, p. 19-20. 

55 ib id* , p* 9* 
j# . — ^ . ^ »oatogeny of Reading problems", i n 

Clsgagout Reading Conference Yearbook. Vol* 27, 1963, 
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In a report of literature based on Delacato*s theories, 

Sister St. Francis^ reinforced his notion that neither right-

nor left-handedness was preferable) the objective was to 

establish unilateral!ty. When neurological organization was 

complete through all levels to total unilateral!ty, the 

problems of the retarded readers began to vanish, and reading 

methods were secondary. 

Perkins7 in a report addressed to the claremont 

Reading Conference summarized many objections to Delacato'a 

assumptions* He declared that the most frequently considered 

objections included the following: (1) there was a lack of 

evidence from comparative neurology supporting the recapitula­

tion theory; (2) there was a lack of evidence that omission 

of a phase like crawling led to later reading handicaps} 

(3) there was only the utilization of simple case reports as 

proof of his theory; (h) there were involved only cases which 

were complex ones from his clinic, most involving brain 

damage} (5) there was a lack of evidence supporting his 

premise that early motor development was predictive of later 

57 Sister St. Francis Campbell, "Neurological 
Approach to Reading Problems", in catholic Educational Review. 
Vol. 63i No, l, January 1965, p. 25-3**. 

58 F. Theodore Perkins, "Problems Arising from 
Assertions or Assumptions of Delacato", In Claremont Reading 
Confereaca Yearly r Vol. 2S, 196%, p/u9-M. 
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intellectual developaentj and (6) there was a neglect of 

any question of motivational factors. 

Bergquam,'7 in 1962, agreed with the cerebral hemi­

spheric dominance assertions* She noted that when there was 

mixed dominance of the right and left cerebral hemisphere, 

sometimes expressed as a lack of control by the dominant 

hemisphere, neural confusion resulted. She estimated that 

from ten to fifteen per cent of children are handicapped in 

varying degrees by these conflicts. 

Despite its broad acceptance, this generalization 

which postulated an exdusive representation of language In 

one or the other hemisphere is received with grave reserva­

tions by many students. 

In a report to the Claremont Reading Conference, 

60 

Jones indicated that neurologists lately appeared to be­

lieve that it was Inaccurate to try to pinpoint precise areas 

of the brain as being entirely responsible for specific 

performances. Subsequent to a survey of research, he posed 

the question whether the measure of peripheral dominance, 

hand, eye or foot, was a valid measure of cerebral or 

neurological dominance. 

59 Basel Bergquam, "Neural Confusion and Academic 
Failure", la Education, vol. 81, No. 6, February 1962, p. 363. 

jJ°«A#!J2 3on*»t "Issues in Beginning Reading*, in 
jfl*y«ment Reading Conference y ^ i ^ i , Vol. 241, 196V, p. 109* 
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The quandry of cerebral hemispheric dominance versus 

peripheral dominance appears to be a reasonable one based on 

the ambivalence noted In the related research. 

61 

Fink, as early as 1939, indicated that ocular domi­

nance seemed to be a centrally located process rather than a 

peripheral one as It is related to vision, refraction, habits, 

and other factors. 
62 

Belmont and Birch carefully and extensively examined 

XkB normal elementary school children In Aberdeen, Scotland, 

for eyedness and handedness. They concluded that it was far 

more likely that a developmental lag in lateralization and 

an evidence of reading disability were independent manifesta­

tions of a more general underlying dlstrubanc® in neurological 

organization and were not etlologically related to one another. 
63 

Gesell and Ames J making a careful short-Interval 

documentation of normal infants, preschool children, and 

elementary school children disclosed that handedness, a 

peripheral trait, was an extremely complex characteristic 

and was inextricably bound up with the total action system 

61 Fink, "The Dominant Eye: Its Clinical Significance", 
P. 555-582. 

62 Belmont and Birch, "Lateral Dominance and Right-
Loft Awareness ia Normal Children", p. 257-270. 

63 Arnold Gesell and Louise B. Ames, "The Development 

gJgSTh^iftrfi lUWle psy^?w' m-70' 
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of the child. They approached their problem from the stand­

point of ontogenetic patterning and organization. 

There were other studies supporting the premise that 

manual dominance and ocular dominance were in some way 

intimately dependent upon right or left cerebral hemispheric 

dominance. 

Sister St. Francis*" conduded that the whole human 

organism operated as a single unit physiologically, psycholo­

gically and intellectually. She supported the view that 

peripheral activity and peripheral modalities, vision and 

dexterity, were meaningless in remediation if the total 

neurological organization was defective. 

In a study of the dominance characteristics of seven 

hundred clinical stuttering patients in 1935, Bryng 

Bryngelson ^ stated that our prime concern should be that of 

neurological sldedness, and that eyedness, footedness, and 

handedness were, in turn, indications of the laterality of 

the nervous organization. His conclusions were based on what 

appeared to be a questionable method of determining handedness. 

6k Sister St. Francis Campbell, "Neurological Approach 
to Readlag Problems", p. 28-3*+• 

65 Bryagelsoa. "Sldedness as an Etiological Factor 
ia stuttering*, p. 20$~219. 
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This view, however, was supported in a study by 

Crider 6 in which he presented data indicating that eye 

dominance, in terms of unilateral sighting performance, 

was related to hemispheric dominance. 

Several studies presented the notion that peripheral 

dominance was the prime determinant, cerebral dominance 

being of secondary consideration. 
67 

Witty and Kopel* ' In a statistical investigation 

using one hundred subjects in grades three through six, 

presented evidence indicating that cerebral hemispheric 

dominance was a secondary characteristic and that the 

primary characteristic was ocular and manual dominance* 

In a critical study of a case of aphasia, Leavell 

et al. gave evidence which supported the view that cerebral 

dominance was related to the side most used and was therefore 

more likely an effect than a cause. 

Smith, " after a careful clinical examination of 

twenty-one epileptics, who had surgery on one side of the 

66 Blake Crider, "Certain Visual Functions in Relation 
to Reading Disabilities", ia Blcmoatary ffehpol Journal, Vol. 
35, No. H, December 193*, p. 295-297. 

67 Witty and Kopel, "Sinistral and Mixed Manual-
Ocular Behavior la Reading Disability", p. 119-13^. 

6S Leavell et al*. 'Critical Study of a Case of 
Aphasia", p. 1178-llbTr 

69 Smith* "The Role of the Commissural System of the 
Cerebral Cortex ia the Determination of Handedness, Eyedaess, 
aad Footedaess ia Man", p. 39-79* 
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brain to restrict convulsive seizures, suggested if any 

kind of cortical or cerebral dominance existed at all it 

had wxey little significance in determining sldedness. 

In a study of the electroencephalograph!e patterns 

of children with reading difficulties, Kennard et al.^° 

found the subjects had no more tendency toward abnormal 

patterns than did children without reading difficulty. 

There exists a revy unusual and extremely relevant 

consideration refarr^ to obliquely in several studies and 

examined critically in none. It has been suggested that 

studies of hand and eye dominance were based on faulty 

anatomical evidence* 

The first mention of this ocular anatomical considera­

tion appeared in an unpublished doctoral thesis written by 

Blake Crider.' He pointed to a factor, accepted by many, 

which was often neglected in considering dominance. The 

nerve paths from the hands and feet to the brain completely 

cross, so that the cortical center for each side lies in the 

opposite side of the brain* The nerve fibers for the eye& 

are not thought to follow this pattern* The xutrv9 fibers 

70 Kennard et al.. "The Abnormal Electroencephalogram 
as Related to Reading Disability in Children with Disorders 
of Behavior", p. 330-333* 

71 Blake Crider, Ocular Dominance> I U Nature, 
Measurement and Development, unpublished doctoral theaisf 
Department of Psychology, "Western Reserve University, 193% 
lx~i©7 P» 
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from the nasal side decussate at the optic chiasms and 

terminate in the opposite hemisphere, while the nerve fibers 

from the temporal side remain on the same side with no 

decussation. See Appendix **. 

Moreover, he found that In right-handed persons the 

right side of the retinas were more sensitive than the left* 

Since the fibers of the right side of the retinas end in the 

right hemisphere, if It were dominant the Individual would 

be left-handed. So for neurological expediency, one should 

be right-handed and left-eyed or vice versa. In actuality, 

the low correlation between the two types of dominance 

substantiated this theory. 

Warren and Clark" expressed it differently. They 

stated that the functioning of each eye was controlled by 

both cerebral hemispheres. The left half of each retina was 

represented in the left hemisphere and the right half in the 

right hemisphere. Since the functioning of either eye as a 

whole was dependent upon both cerebral hemispheres, such 

functioning could not be an indication of dominance of 

either hemisphere. 

^2 Warren and Clark, "A Consideration of the Us® of 
the Term Ocular Dominance", p. 29S-30*** 
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This very relevant and neglected anatomical con­

sideration was also referred to in a study by Kravltz^ i n 

19^8, by Robinson?* in 1953, and Schubert?^ in 1957. 

More evidence to support this anatomical considera­

tion is urgently needed for, If true, ©ye dominance does not 

exist in the manner in which most reading investigators have 

assumed, nor is it related to hand dominance or cerebral 

dominance. It would account for the fact that most studies 

of these factors as conducted by reading technicians have 

had meaningless or confusing results. 

There is in the vast research in the realm of 

dominance little evidence of a relationship between visual 

acuity and ocular dominance. 

Crider?0 referred to this lack of relationship as 

early as 1928. He cheeked more than one thousand subjects 

73 Daniel Xravitz, "Visual-Field Interpretations in 
Chiasmal Lesions'', In American Journal of Ophthalmology. 
Vol. 31, No. **, April 1 9 ^ , P* * ISMtfJo. 

7** Helen M* Robinson. Corrective Reading in Classroom 
aad Clinic. Chicago, University of Chicago Press, 1953, pro­
ceedings of the Annual Conference on Reading, Vol* 15, No* 79, 
December 1953, P* ^9-79. 

7$ Delwyn G. Schubert, The Doctor Eyes the Poor 
Reader* Springfield, Charles C, Thomas, 1957, xv-101 p. 

76 Blake crider, "A Battery of Tests for the Dominant 
Bye", in gggafl of General Psychology. Vol. 31, December 
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for visual acuity and the dominant eye, only to find that 

visual acuity was unrelated to eye dominance. 

77 

Gahagan' determined the ocular dominance both at 

near-point and far-point fixation as well as the visual 

acuity of one hundred undergraduate university students. He 

eoncluded that dominance and acuity were independent phenomena. 

Superior visual acuity of a given eye was not indicative of a 

corresponding dominance of that eye. 
78 

Helen Robinson' revealed that eye preference appeared 

to be a unique characteristic, probably not related to other 

aspects of vision. This was based on an evaluation of 162 

grade one, grade four, and grade five subjects. 
79 

Crider, in 1935, in a study of 22 y elementary 

school students all having eye muscle insufficiency and of 

twenty-eight students exhibiting squint, did find that, in 

all but two outstanding exceptions, the eye with the muscle 

insufficiency failed to be the sighting or dominant eye. He 

proposed this as a valuable method Tor Geteritilrxin£ eye 

dominance. 
77 Lawrence Oahagan, "Visual Dominance-Acuity Rela­

t ionships", In Journal of General Psychology. Vol. 9, No. 2, 
October 1933, p . **55-**59• 

73 Helen Robinson and Charles B. Haelsman, J r . , 
"Visual Efficiency and Progress in Learning to Read", in 
§lu tea l J j W « f l^SffffflniUl* Chicago, University of 

ioago Press, No. 77, January 1953, p . 31-63* 
79 Blake Crider, «The Relationship of Eye Muscle 

Balance to the Sighting Eyou, i n Journal of Experimental 
psychology. Vol* 18, No. 1, February 1935, P. 152-15** 
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Among the research re la t ing viulon to reading 

success, there exis ts a study by Swanson and Tiffin of 

267 freshmen a t the Reading c l in ic a t the University of 

Iowa* Their evidence mad© i t secru most improbable that 

differences in visual efficiency were causally related to 

differences in reading ab i l i ty ataong college students. Far-

point and near-point fusion, l a t e ra l muscle imbalance, ve r t i ­

cal muscle imbalance, steropsis l eve l , vijual acuity, and 

ametropia were not significantly different between poor and 

good readers . 
Si 

This conclusion was also offered by Gates &n& Bond 

who examined sixty-five retarded readers and an equal number 

of unselected subjects. 

Jowever, Blake and Dearborn, using college students 

as subjects, found a higher proportion of far-sightedness 

among those having diff icul ty in reading and a higher propor­

tion of near-sighted astigmatism among good readers. 

6C D.E. Swanson and J . Tiffin, "Dett 's j-hysiologic 
Approach to the Analysis of Reading Disabi l i t ies as Applied 

81 Arthur I . Gates and Guy L. Bond, "Relation of 
Handedness, Eye-Sighting and Acuity Dominance to Reading**, l a 
IwS?*1 Q g J g g W U o o f t l Psychology, Vol* 27, No* 6, September 

S2 Maybelle B. Blake and waiter F. Dearborn, "The 
Improvement of Reading Habits", i n Journal of Higher Educe-
t ioa . Vol. 6 , February 1935» p . $3-«J* 
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In a study by Eames,83 of lib. reading disability 

eases at the Harvard Psycho-Educational clinic and of 1^3 

unselected school children, the principal fact presented was 

that, in reading disability, the ey9B were more exophorle 

at the reading distance. It was also revealed that hyper-

metropia was more common among disabled readers. The 

difference was highly reliable statistically and was regarded 

as being very significant. 

Ferris*^* evaluated the visual mechanisms of 3>ok 

seventh-grade pupils and disclosed that the group exhibiting 

less than normal progress In reading was associated with 

both hyperopia and strabismus, while myopia and myopic 

astigmatism were associated with more than normal progress 

in reading. Types of eye defects other than the myopic, 

hyperopic, and strabismic types were found to have little 

effect upon progress in reading. 

Of 293 children tested at the Reading Center at 

Michigan State University with the Vision Tester, Ball * 

S3 T.H. Eames, "A Comparison of the Ocular Character­
istics of Unselected and Reading Disability Groups", in 
jj6t*gl?12?5 M u e & t i Q B & 1 ao'woh* Vol. 2^% No. 3, March 1932, 

#*t L.P. Ferris, "Visual Defects as Factors Influencing 

Education. Vol. 10, No, 1, October 193*, P* 50-51. 

85 B.J. Ball, "Visual Functioning In Reading Dis-
ablUtrS la Education. Vol, 02, No, 3, November 1961, p. 175-
I78* 
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reported that *K>*3 par eeat failed* Because the Vision 

Tester was aa instrument capable of checking only grossly a 

small percentage of the potential sources of reading dis­

ability, he felt that the true percentage would almost cer­

tainly he much higher than the already alarming ^0.3 par cent* 

Sister Bernetta Zieta ia aa attempt to relate 

vision and readlag, suggested that although studies using 

various methods with different populations have not shown 

complete agreement, they did Indicate that hyperopia, 

binocular incoordination, byperople astigmation and anlseikoaa 

may be detrimental la learning to read* 

Opposing these studies relating certain visual aberra­

tions to readlag disabilities, Stromberg, ? in 1938, related 

his study of a group of 1^2 fast and slow readers selected 

from among twelve hundred University of Minnesota students* 

Optometrleal measurements of acuity, ametropia, fusion aad 

stereopsis were found unrelated to reading efficiency as 

measured by the Chapman-Cook Speed Reading Tost* 
ss 

Dearborn09 reported oa two hundred cases at the 

Harvard Psycho-Educational Clinic of which seventy-six were 

86 Sister M. Bornetta Zietz, "Relation of Vision aad 
Reading", la Education. Vol. 81 f No. 1, September I960, p. **5-**7 

37 Uroy L. Stromberg, "The Relationship of Measures 
of Visual Acuity aad Ametropia to Reading Speed", la Journal 
ft Aaolled Psychology, vol. 21, No. 6, Ddcember 1938, p.70~y*S* 

Si Dearborn, "The Nature aad Causation of Disabilities 
ia Reading", p. 103*110* 
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severely retarded ia readlag* He concluded that visual 

acuity, eye movement, and muscular Imbalance have been over­

emphasized eaases of readlag deficiency. 

Refractive error appeared to have little Influence 

oa the readlag achievement of fifty-seven pupils doing 
89 

passing work la aa investigation by Eames, while hyper-

metropla did contribute to soae retardation among sixty-four 

readlag failures* He found that myopia contributed to some 

additional retardatloa among the reading failures but to a 

lesser extent. When the comparatively small sample was sub­

divided into the various conditions studied, the subgroups 

were correspondingly reduced, thus affording concern for the 

validity of the conclusions. 

Goldberg*0 ia his study of one hundred students with 

a readlag disability concluded that refractive errors aad 

musde imbalance played oaly a small part ia the problem 

reader, but the effort to overcome such a weakness and to see 

binocularly might cause fatigue and discourage reading* 

These defects could result ia the slow reader, but would have 

little to do with the retarded reader* 

89 Thomas H. Eames, "The Influence of Hypermetropin 
aad Myopia oa Readlag Achievement", la American Journal of 
lW^1-» 1« i n rT Vol* 39, No. 3» March 1 9 5 V P H / > 3 H 7 

J° H E 2 * a &• Goldberg. "The Ophthalmologist Looks at 
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A similar finding was noted by Shearer91 who 

screened 2,177 elementary students and selected 220 who were 

one year or mere retarded la readlag to be further evaluated 

with the Keystone Tele binocular. He related that visual 

acuity, heterotopias, and myopia have no relationship to 

readlag ability* He expressed the belief that visual prob­

lems were not causative factors in reading disability. 

There are, however, Investigators who claim that 

there exists a variance ia the effectiveness of the retinal 

halves or fields of each eye* 

Grosland, ia a study of thirty-four defective 

readers of normal or higher intelligence compared with 

thirty-one superior readers, used an original "range of 

attention taehlstoseopio experiment" to condude that superior 

readers excelled the defective readers in the left visual 

field while the iaferior readers excelled ia the right visual 

field. 

LaGrone, -* in his statistical research of sixty re­

presentative college freshmen, disdosed that iaferior readers 

91 Shearer* "Eye 
Difficulties", p. 46-53. 

e Findings la Children with Reading 

92 H.R. Crosland, "Superior Elementary-School Readers 
Contrasted with Iaferior Readers ia Letter-Position, 'Range 

f? W a s W* LaGrone, jr., "Aa Experimental Study of 
the ImlatiojisMa of Peripheral Perception to Factors in 

tfiTBipu^^ff^^^ wffit ,̂ vol. 11, 
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surpassed the superior readers In accuracy of perception ia 

the right peripheral field, while superior readers excelled 

la the left hemifield. As might be projected from this con-

dusion, the investigator found accuracy in the left peri­

pheral field correlated with reading ability} accuracy in 

the right peripheral field resulted in low reading achievement. 

The majority of investigations tend to refute the 

visual field conclusions stated above* 

A representative study was one by Leavell and Becfc°* 

wherein an examination of thirty-eight male retarded readers 

referred to the McGuffey Reading Clinic offered evidence of 

superiority in the left visual field as compared to their 

scores in the right visual field* 

Using the Dodge type tachistoscope, the Snellen Chart. 
95 

readiness tests, and teacher ratings, Dyer and lareum 

evaluated sixty-six preschool and primary school children 

with normal vision. His data indicated that although the 

preschool subjects did not manifest difference of accuracy 

between the left and right hemlflelds, the school age children 

9*t Ullin w. Leavell and Harry S. Beck, "Ability of 
Retarded Readers to Recognize Symbols in Association with 
Lateral Dominance", ia Fqabody J,ouraa.1, o.f,, flduef fl^on, Vol. 37, 
Ho. 1, July 1959, p* 7-v*» 

95 D.W. Dyer and E.R* Earcum, "Visual Perception of 
Binary Patterns by Pro-School Children and by School 
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made fewer errors la reproducing stimuli in the right visual 

field rather than the left* These Iavestigators observed that 

this developmental change appeared to have been the result of 

instruction in reading rather than maturation. 

According to Forrest,96 the stimulation of the retina 

did not cause a picture to be projected to the brain* It did, 

however, trigger electrical Impulses to the integrative 

centers of the brain where they were decoded, stored, co­

ordinated with past experiences, Integrated with the incoming 

impulses from all sense organs, monitored by feedback con­

trols, aad where undesirable impulses were suppressed. 

3* Lateral Dominance and Reading 
Achievement* 

Of all the peripheral characteristics of lateral 

dominance, handedness has enjoyed the greatest attention and 

by its readily observable nature, knowledge of this facet of 

laterality extends back into antiquity* 

It is well known that the civilized people of this 

world are predominately right-haaded* It was thought possible, 

though, that predominant right-handedness was a product of the 

activities of civilization and the enculturlng process* 

— M I I I H I i t i i i i — . w i n n. i 

96 E,B, Forrest, "Vision and the Vision Process", in 
Education. Vol* $2. No. 5, January 1962, p. 299*301* 



REVIEW OF RELATED RESEARCH 37 

With this question in mind, Delacato" examined 

photographs of aborigines engaged in using a single arm for 

oae purpose or another and attempted to determine their 

haadedaess* He found from his limited observation that 

present-day aborigines throughout the world are right-handed 

aad coaduded that predominant right-handedness is universal 

aad not necessarily a product of civilisation* 

As far back as the most recent ice age, 18,000 B.C., 

there were indications that man was in the main right-handed. 

A study of handprints found in many eaves revealed that the 

left hand was placed against the wall and its outline traced 

with the right hand.98 

An Investigation by Professor Dart" of forty-two 

skulls of baboons used as food by the ancient Australopithecus 

disdosed that forty were crushed on the left side, indicating 

that this ancient man was right-handed. 

Aa examination of history to the time of the early 

Greeks aad Romans offered proof of predominant right-

handedness. Sculptors' models held the discus, shot the bow, 

or balanced the javelin with their right hands) warriors 

97 Delacato, %ho„ |lagmosfrs and Treatment of ffpeoeh, 
and Reading Problems, p. *»!. 

99 Raymond A* Dart and Dennis Craig, Adventures with 
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carried their shields oa their left arms and their spears 

la their right hands) aad finally statesmen could not have 

gestured with their left arm when their togas were properly 

draped* 

Further evidence was given by a classical archaeol­

ogist who stated that the word "sinister", or left, had 

already come to mean awkward in the classical period* During 

medieval days left-handers were considered potential court 

! « * . . " » Ih. word "«.UOh... ...nt itft-hutai. 

Today we are more accepting of left-handedness, and 

schools no longer force all children to be right-handed. 
101 

Delacato reported that today fifteen per cent of the 

population, as compared with five to eight per cent In 1920, 

were left-handed. 

Cuff,102 in 1931, examined 237 children in grades 

one through eight and 109 college students for handedness by 

administering nine tests, Including throwing, batting, sweep­

ing, reaching, receiving and writing. He eoncluded that 

twenty to thirty per cent were natively right-handed and that 

there appeared to be a slightly greater dominance of this 

_ 100 Ddacato, The Trea^men^ and Prevention of, 
Readlag Problems, p. 5 ^ 

JtQ1 r r r r ™ ' The piagnoaia and Treatment of Speech 
and Readlag Problems, p* 

102 8.B. Cuff, "Study of Eyedaess aad Handedness", in 
imaal of Jfaagrimeatal Psychology, vol. 1**, Mo. 2, April 
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hand la the higher elementary grades than in the lower. This 

observation must be accepted with reservation, based on the 

assumption that his tests of handedness were of a type that 

was affected by prior experience and culture. 

Contrary testimony was offered by Welser10^ who, 

over a five-year period, evaluated handedness and leggedaess 

of hundreds of children who ranged in age from fourteen to 

eighteen and who were born la twenty-four countries but were 

living ia Israel. He revealed that inborn cases of left-

haadedaeas were extremely rare. He further suggested that 

It was unfortunate that 12.7 per cent of our children, as 

the author found existed, were allowed to develop this 

sinistral manual condition. 

Benton, in 1965, offered authoritative evidence 

that pointed to a need to re-examine the concept of manual 

dominance with particular reference to its nature. He 

suggested that it appeared to be a continuous variable, with 

few adults and even fewer children proving to be absolutely 

right- or left-handed* The category of left-handedness was 

a most heterogeneous one because an astoundlngly large number 

103 J. Weiser, 'Handedness, Leggedness, Eyedaess", in 
imm\ o O g g f l ^ ^ ^ B°>o».ttPttf Vo1' 33, Ho. l+, summer 

10% Arthur L. Beaton. "The problem of Cerebral Domi-
no6? < 8 % X%&!i^m^m E ^ ^ 0 * ^ * * * Vo1* 6» n°' **• Ootobtar 
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of self-classified left-handers showed equal or greater 

preference for use of the right hand in various activities. 

This was not true of self-classifled right-handers. This, 

the writer feels, was attributable to the fact that while the 

natural propensity of the right-hander was positively re­

inforced so that there was every reason for him to become 

strongly right-handed, the natural inclination of the left­

hander was coastaatly thwarted, either deliberately or simply 

because of conventional social arrangements. He felt that 

this might push him toward a state of ambidexterity or "mixed" 

haadedaess. 
105 

Orton, in 1937, summarized earlier studies and 

proffered his feeling that the so-called ambidexterous person 

was usually a native sinistral who had acquired through 

training a considerable measure of skill in certain right-

sided activities. 

In a study of the manual dominance of forty-four 

preschool children ia 19**$, Hildreth found that there did 

not exist two distinct categories of handedness, but that 

handedness existed as a matter of degree. She purported that 

leas la Children. New York, W.W. Morton and Co., Inc., 1937, 
vH-»215 p. 

106 Gertrude Hildreth, "Manual Dominance In Nursery 
School Childrea% in. f ouraal of Genetic Psychology, Vol. ?2, 
First Half, March 19**S* p. 29-^5. 
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since a right-handed bias prevailed everywhere in our 

civilization most children became right-handed, and that 

handedness was a developmental trait which emerged as an 

effect of social conditioning. 
107 

In agreement with this proposal were Koch et al. 

who Investigated the hand preference of 201 undergraduate 

college students. Their data indicated that hand preference 

was a trait influenced by many factors, among which were 

probably instruction, example, convenience, obviousness of 

choice, previous habits, specific nature and familiarity of 

the tasks to be performed, hand strength and genetic factors* 

The idea that the preferred foot was a more reliable 

aeasure of laterality than the preferred hand was expressed 

by Robinson100 in 19^6. She felt that less social pressure 

was involved in the ontogeny of feotedness. 

Ia a more recent evaluation of 561 second and fourth 

graders, Harris, * utilising his exhaustive tests of manual 

preference, discovered marked changes In handedness with 

increasing age la both a reading disability group and a 

control group* He uncovered a marked decrease in mixed ratings 

107 H*L. Koch et al*. "A Study of the Nature, Measure­
ment, and Determination of Hand Preference", in Genetic 
psychology Monographs. Vol. 13, Ho. 2, 1933, P- 117-21S. 

108 Robinson, Why Punil* Fall ^a Reading, p. 39~**7* 

109 Harris, "Lateral Dominance, Directional Con­
fusion, and Reading Disability'1, p. 203-29**. 
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and an increase in right-hand ratings in both groups, 

although a clear preference for one hand developed more 

slowly in a significantly larger percentage of reading dis­

ability cases than in unselected children. 
lift Gesell and Ames""w clinically investigated cases .it 

different age levels of from eight weeks to ten years and 

postulated that handedness was a product of growth. The 

children tended to remain somewhat ambidextrous until about 

the age of six and one-half at which time a dominant foot and 

eye became established. They further concluded that perfect 

ambidextrailty, if it existed at all, would seem to be an 

abnormality because attentive adjustments required an 

asymetrlc focallzation of motor set. Accordingly all normal 

children mature to be left- or right-handed. 

ill 

Durost*** offered the sole contrary report and dis­

closed that his examination of 13C0 school children in 

metropolitan Hew York indicated that handedness changes In 

his subjects, coincidental with chronological age, were found 

to be relatively slight. 

110 Gesell and Ames, "The Development of Handedness" 
p. 155-175* 

111 W.N, Durost, "The Development of a Battery of 
Objective Group Teats of Manual Laterality, with the Results 
of Their Application to Children", ia Genetic Psychology 
Monographs. Vol. 16, So. hf October 193S P. 223-335* 
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112 
As early as 190b, Gould, although confusing acuity 

with dominance, indicated that the origin of handedness was 

based on eyedness; i.e., the better eye compelled the hand 

on the same side to operate with it. 
113 Four years later, a study by Stevens and Ducasse 

revealed a similar conclusion. It was their feeling that by 

reason of a marked difference in the space sense of the two 

retinal halves, those objects in the right half of the field 

of vision, by appearing larger, attracted the visual atten­

tion which in turn led to grasping movements of the right 

hand. The hand thus favored by earliest experience acquired 

a special skill which caused it to be used In manual acts 

requiring the greatest precision. 

A similar cause for right-handedness was offered by 

11H 

Parson who related that the eye determined native handed­

ness. Some reservation is ascribed to results of this survey 

because the author determined the handedness of his subjects 

by question alone. 

A considerable number of Investigators in the area 

of manual dominance have found a significant association 

between left-handedness and a degree of reading inefficiency. 

112 Gould, Rlghthandedness and Lefthandedness. p. 182-
19*K 

113 H.C. Stevens and C.J. Ducasse, "The Retina aad 
Righthaadedaess% la The Psychological Review. Vol. 19, 
Ho. lf January 19ia» p* 1-31 • 

11^ B.S* Parson. Left Handednesst A Hew interpretation. 
Eew York, Maemillamt 192**, p* 125* 
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Hcnro."5 ... one ,u 0 h investigator. Xa >er ^ . i , 

of hand preference of 1C1 school children to determine the 

relationship between dextrality and reading difficulty, she 

disclosed evidence which specified a significantly greater 

laddeace of left-eye preference among reading defect cases. 

The results of this study further Indicated that left-eye 

preference was associated with fluent mirror-reading, and 

this, in turn, was associated with reading disability. She 

also pointed to the obstructive aspect of the nose to the 

left movement of the right eye and vice versa. 

In an evaluation of one hundred children with reading 
•i -i / 

disability, an ophthalmologist, Goldberg, discovered a 

surprisingly high incidence of ambidexterity or left-

handedness. In these same retarded readers he noticed the 

persistence of a normal childhood tendency to reverse letters 

and symbols. 

In a research by Travis and Johnson ? involving 

ninety-two stutterers, evidence supported a relationship 

between stuttering and left-handedness in the hereditary 

background of the immediate families of his subjects. The 

115 Monroe, Children Who Cannot Read, xv-205 p. 

116 Goldberg, "The Ophthalmologist Looks at the 
Readlag Problem", p, 67-71*. 

U 7 Loo E. Travis and Wendell Johnson, •'Stuttering 
and the Coaeept of Handedness", in Fsychqlodqal Review, 
Vol. I*, 8©. 6, November 193^, p. 53**-562. 
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data also made necessary the conclusion that changes of 

peripheral handedness occurred significantly more often 

among stutterers than among normal speakers. 

To indicate an essential ambivalence in research 

related to the relationship of handedness to reaching achieve­

ment, a number of Investigations are hereafter considered 

supporting the antithetic position of no relationship. 

Haefner, ** in a rather extensive examination of the 

manual dominance of sixty-eight right- and left-handed groups 

of intermediate grade children matched in terms of age and 

sex, identified no significant difference between handedness 

and achievement or intelligence. 
119 

Similar results were obtained by Woody and Phillips 

in an examination of 136 pairs of right- and left-handed 

pupils matched according to sex, chronological age, mental 

ability, and reading ability, and with haadedaess as the only 

variable. They concluded that handedness, per se, had little 

or no influence on the type of reading response between the 

two groups) left-handed pupils reacted to the various readlag 

situations just as right-handed pupils did. A criticism of 

this study might result from the fact that in selecting 

118 R. Haefner, The Educational Significance of Left 
Haadedaess. Hew York, Bureau of Publications, Teachers College, 
Columbia, 1929, 9% p. 

119 Clifford Woody and Albert J. Phillips, "The 
Effects of Handedness on Reversals in Reading", in Journal 
of Edueatloaal Research. Vol, 27, Mo. 9, May 1931*, P*' ©51-662. 
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subjects, only pure handedness was considered, avoiding 

those children in which neither the right nor the left hand 

was dominant. 

Conclusions drawn from a scrutiny of two hundred 

high school seniors and college students, classified as 

left-handed, ambidextrous, and shifted, revealed that none of 

these traits was accompanied by any significant Inferiority 

oa the Minnesota Reading Examination.120 pace did Identify 

a relationship between these traits and soae inferiority on 

the Minnesota Speed of Reading Test. 
121 

Seheneir*"*-1- carefully examined complete case studies 

of lCU backward readers whose I.Q.'s were in the main over 

eighty-five and whose reading ability was at least one and 

one-half years below mental age, and presented the inference 

that left-handedness, per se, was not a cause of reading 

disability but could be a possible contributing factor* 

In an evaluation of 232 seventh-grade pupils In which 

there existed no control for Intelligence and in which handed-

ness was cheeked through the cooperation of the classroom 

120 Robert C* Face, "Haadedaess and Reading Ability 
la High School and College Students' , in Journal of Educa­
tional Research. Vol. 31, So. 3, November I S / , P* 20£-2lo. 

121 Fred J. Schonell, "The Relationship of Reading 
Disability to Handedness aad Certain Ocular Factors", in 
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122 
teachers, Joaes presented data which suggested no signifi­
cant difference la reading deficiency between clearly left-

aad dearly right-handed children* 

123 12*+ 
Groff, J» in 1962, conduded that geaerally there 

was not a substantial relationship between haadedaess and 

reading achievement among left- and right-handed students in 

the total population of grades four, five and six in two 

suburban school districts in southern California. 

In a reeeat study by Balow,12^ it was found that 

the hand dominance of 302 first-grade children did not seem 

to be related to reading achievement* The children with 

mixed-hand dominance, as a group, scored as high as the 

children with consistent hand dominance on each measure of 

reading achievement* From this he drew the conclusion that 

lateral dominance screening of children at the beginning of 

the first grade did not provide the teacher with information 

which would aid her in identifying children likely to have 

difficulty la learning to read. 

122 Mary M. Wilcox Jones, "Relationship Betweeen Read* 
lag Deficiencies and Left-Handedness", in School and Society. 
Vol. 60, Ho. 155**, October 7, 19M+, p! 238-55$: M 

123 P*J* Groff, "Study of Handedness and Readlag 
AchievementH, in Reading Tiacher. Vol. 16, Ho. 1, September 
1962, p. 31-3^ 

X2*+ ~ — , "Spelling and Language Achievement of 
Left-Haaded Children**, in pemofttary English, Vol* 39, So. 5, 
May 1962, p* itde-Vo*. 

125 Irving H. Balow, "Lateral Dominance Characteris­
tics and Reading Achievement in the First Grade*, In Journal 
of Psycholpgr. Vol. 55% 3fc* 2, April 1963, p. 323-328. 
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In considering the above reported research it 

appeared that the majority of research, both in terms of 

recency and exhaustive use of public school samples, suppor­

ted the contention that, in general, there was little or no 

relationship between the various traits of handedness and 

reading retardation. 

A second facet of peripheral dominance often associ­

ated with learning problems was ocular preference. 

Ocular dominance was not found mentioned prior to 

1593, when Giovanni Battista della Porta apparently was the 

first to refer to this phenomenon in his work, De refractione.^26 

Following this, few references appeared in the literature 

until 1861, when Humphrey discussed the correspondence of 

function between hand and eye and advanced the theory that 
127 

eyedness was a cause of handedness. This ocular dominance 

theory of handedness became a subject of considerable con­

troversy with the result that most studies of eyedness have 

been incidental to handedness. 

It was only in this century that any systematic study 

was given to ocular dominance. Its influence and educational 

significance was not generally recognized because it was much 

less observable than manual dominance. 

126 Fink. "The Dominant Eyet Its clinical Signifi­
cance", p. 555-5®2* 

^27 JJtaa*t P* 558. 
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128 
Dpdegraff, In 1932, found that ocular dominance, 

as measured by the Miles A-B-C Test, was not established 

before the age of three and thereafter It was commonly found. 

This same researcher one year later investigated the 

ocular dominance of seventy-four children ranging In age 

from two to six attending preschool labs of the lows Child 

Welfare Research Station. ^ She found that a right-eyed 

child was more apt to be right-handed titan a left-eyed child 

was to be left-handed. This finding tended to support the 

premise that ocular dominance might well play an etiological 

role in hand preference. 

1^0 

Robinson, * evaluating the eye preference of 

seventy-five fourth, fifth and sixth graders on five tests, 

stated that seventy per cent preferred the right, and twenty 

per cent the left eye. 

Coons and Mathlas1^1 In an early study of 112 high 

school subjects using the Snyder Test of Eye Preference 

128 Ruth Updegraff. ''Ocular Dominance in Young 
Children", in Psychological Bulletin. Vol. 29, No. 9, 
November 1932, p* 65**. 

L29 ——.-*.-, »»The Correspondence between Handedness 
aad Eyedaess in Young children", in Journal of Genetic 
Psychology. Vol. ̂ 2, Ho. 2, June 1933, p. W - W . 

130 Helen M* Robinsan, "Visual Efficiency and Read­
ing*, in Clinical Studies in Reading 1. Chicago, University 
of Chicago Press, Ho. fed, June 19^9, p. 90-112. 

131 J.C, Coons and R.J, Mathlas, "Eye and Hand pre­
ference Taadeaeles% in Pedagogical Seminary and Jmmb ,»* 
Genetic Psychology. Vol, 35, December 1928. p* 629-©32* 
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disdosed that with an increase in age the tendency was to 

greater ambiocularlty. 

Snyder and Snyder ^ in examining UlG normal high 

school students also found that ambiocular tendencies seemed 

to increase, and monocular tendencies seemed to decrease, 

with age. Their findings supported the premise that eye 

preference was not necessarily caused by the superiority or 

inferiority of one eye. 

The literature considering ocular dominance and its 

relationship to reading was very divergent. One major point 

of view regarding this relationship was the result of the 

work of those who believed that left-eye dominance or a lack 

of dominance were conditions associated with reading dis­

ability. 

In his testing of one hundred cases exhibiting ex-
1^3 

treme difficulty in learning to read, Dearborn noticed a 

preponderance of left-eyedness as well as a laek of ocular 

dominance. He stated that, while the dextral sequence of 

eye movement was kinesthetically the essence of reading, 

left-eyed children might tend to move sinistrally and 

132 A. Snyder and H. Snyder, "Eye Preference Tenden­
cies", In Journal of Educational Psychology. Vol. 19, No. 6, 
September 192©, p. 431-*+33. 

133 Walter F. Dearborn, "Ocular and Manual Dominance 
in Dyslexia", in Psychological Bulletin. Vol. 28, Ho. 9, 
Hovember 1931, p. 701*. 
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therefore exhibit uncertainty about the correct ordering or 

sequence of letters or word forms. 
13*+ 

Stromberg in a rather poorly documented study 

suggested that there was fundamentally, in most of his 

defective reader subjects, a condition of left eye dominance. 

Thirty-four defective readers of normal or high 

Intelligence who ranked in the lowest quartile in reading 

ability, and thirty-one superior readers, all ten years or 

135 
more in age, were studied by Crosland. J He revealed that 

tests of eye dominance disclosed a majority of defective 

readers were left-eyed and a larger majority of superior 

readers were right-eyed. It was inferred that left-eye 

dominance had some kinship with defective reading, although 

it appeared to Crosland that there were other causative 

factors leading to poor skill in reading. 

Discrepant to the above finding, Imus et al.. ̂  

in a report of a comprehensive visual survey of 636 college 

freshment in 1936, revealed that ocular dominance was only a 

minor factor in reading inefficiency. 

13** E.L. Stromberg, "Monocular and Binocular Letter-
Position Scores of Defective Readers In 'Range of Attention' 
Experiment", in Psychological Bulletin. Vol. 31, No. 8, 
October 193$, p. 5o9* 

135 Crosland, "Superior Elementary-School Readers 
Contrasted with Inferior Readers in Letter-Position, 'Range 
of Attention' Scores1', p. ̂ +10-l+27. 

136 Henry A. Imus, John W.M. Rothney and Robert M, 
Bear, Aa Evaluation of Visual Factors in Reading* New 
Hampshire, Dartmouth College Publications, 193®1, lM+ p. 
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137 
Spache, -" In an intriguing conclusion, stated that 

when there was a definite eye preference, there was a marked 

difference in the reading ability of separate eyes in about 

three of four cases. Using a small sample of forty-four 

subjects, he found that when there was a marked preference 

for one eye, the best reading was done with this eye, the 

aext best with the opposite eye, and the poorest with both 

eyes* 

The conclusion of the above study departed very 

abruptly from the majority of the related research and might 

be contested or impeached in light of its few subjects. 

Eye dominance has been offered above and hereafter 

follows the extensive research related to mixed and crossed 

lateral dominance. 

In reviewing the research in this area, it was diffi­

cult to discover a pattern or to account for the wide 

ambiguity of the findings. 

Dearborn, *° in an address delivered before the 

Harvard Teacher's Association in Cambridge in 1930, and based 

on an extensively and authoritatively prepared case study, 

generalised that, in order to avoid difficulties in readlag 

137 George Spache, "One-Eyed and Two-Eyed Heading", 
In Journal of Educational Research. Vol. 37, No. &, April 
19^+, P* 616-615. 

138 Dearborn, "The Nature of Special Abilities and 
Disabilities*, p. 632-636, 
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and writing, one should be either left-handed and left-eyed 

or right-handed and right-eyed, preferably the latter. He 

suggested that difficulties appeared especially in children 

who have "changed over" In handedness or whose "one-

sldedness" has never been well established. 
139 This same investigator co-authored with Blake a 

study of diagnosis and treatment of reading habits among *+77 

freshmen attending Smith College. They summarized that 

right-handed and left-eyed individuals stood a greater chance 

of being handicapped in reading than those who were right-

handed and right-eyed. It was Interesting to note that, 

although the above generally was true, the authors found 

that a few ef the best readers appeared to have crossed 

dominance or sinistral tendencies. 

Teegarden1^0 used as her sample some fifty children 

who were scattered throughout the range of 258 students 

entering first grade. Handedness was determined by having 

the children respond to a maze problem as well as loading a 

"Bissy Andy, Jr." with marbles. Eye dominance was tested 

with a maaoptoseope. Her data revealed that consistent 

right dominance or left dominance, or ambidexterity with use 

ef the right eye or left eye, were the conditions of lateral 

139 Blake and Dearborn, "The Improvement of Reading 
Habits", p. 83-88* 

1**0 Teegardea, "Clinical Investigation of the Prospec­
tive Son-reader", p. 3^6-358, 
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domiaance most favorable to success la readlag. This con­

firmed Dearborn's premise noted above. 

Two years later Eames, in his evaluation of one 

hundred readlag disability cases and a control group of one 

hundred unselected school children of approximately equal age 

aad time speat in school, found that there existed nineteen 

per cent more mixed dominance among the poor readers. The 

difference, though not preponderant, Implied that lateral 

dominance anomalies might be one of the etiological factors 

in poor reading. 
\kdi 

Monroe analysed the hand and eye preference of *tl5 

reading defectives and a control group of 101 school children. 

She disdosed that there existed significantly greater 

right-hand left-eye dominance among the retarded readers. 

Further, she postulated that opposite hand and eye dominance 

might be aa impediment in the coordination of directional 

responses resulting in diverse directional preferences. 

However, it must be noted that the defective group differed 

from the control group in respects other than reading; i.e., 

215 subjects in the experimental group had problems other 

than reading aad a median I.Q. of 9CA, 155 had been referred 

1V1 Eames. "The Anatomical Basis of Lateral Dominance 
Anomalies", p. 52&-52S. 

1^2 Marion Monroe, Children Mho Cannot Read. Chicago, 
The university of Chicago Press, l%273cv-gW p. 
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ay parents or teachers and had a aediaa I.4, of 100.9, the 

remaining forty-five were special school pupils with a 

mediaa I.Q. of 77*1** 

Also related to this rationale was a piece of re-

search by Bryngelson using seven hundred clinical stutter­

ing patients la aa effort to relate lateral dominaace to this 

speech anomaly. He declared that a lack of one-sldedness 

was a rtry serious condition, based on his brief that read­

ing aad speaklag had uallateral lead representation aad any 

factor which operated against this tended to Interfere with 

the normal establishment aad development of these two 

functions. 

Five years later this same researcher published 
ikk another article using similarly handicapped subjects.'*' In 

comparing matched groups of seventy-seven stutterers and 

non-stutterers, he presented data indicating that only nine­

teen per coat of the stutterers were unilaterally dominant 

while flfty-oae pmr cent of the control group exhibited 

uailaterality. 

1*»3 Bryngelson, Sldedness as an Etiological Factor 
la stuttering*, p. 2G**~tl7. 

XM* ————*» ttA Study of Laterality of stutterers 

Fett^rTJ9^^ri^5fe!fW1>>ii ftf ^%l mmlm* ¥°l# 2» 
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Robiasoa,*** ia 1937, published a relevant article 

la which she reviewed the literature prior to this time and 

stated her view that many iavestigators felt complications 

presented themselves when hand and eye doainaaee were not of 

the same order* Although lacking statistical evidence, she 

concluded that when a child exhibited these discrepant 

tendencies, he was likely to become confused in following 

reading material. 

la this same year a study of two sets of twins, each 

set having one unilateral and one erossed-doainant member, 
l*+6 

appeared* Jenkins et al. in their evaluation ef these 

subjects referred to the Institute of Juvenile Research in 

Chieago, declared that mixed dominance, although not an over­

shadowing cause ef reading disability, might present some­

thing of an obstacle* 

la a more documented, statistical evaluation of 160 

children referred to the Yale Clinic of Child Development 

because of individual adjustment problems and a control group 

of seventy-three cases referred for commitment to state care 

as depeadeat or neglected children, Castner1 ' revealed that, 

l*+5 Helen M* Robinson. "The Study of Disability ia 
Reading", laJeme^taryflehooft Journal, Vol. 38, Mo. 1, 
September 1937» »• 15-2®• 

1**6 D.L. Jenkins, et al.. "Mixed Dominance and Read­
ing Disability", la Amerio|n^^Bal of Qr^hopsyeh^try, 
Vol* 7» So. It January 1937, P* 72-S1. 

l*+7 Bur tea M» Castner, ''Haadedaess aad Eyedaess of 
Children Referred to Guidance Clinic", la The Psychological 

1, T©1# 3f Jane 1939, p. 99-112. 
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at all levels, the sinistral and impartial-eyed types were 

relatively more frequent among the problem cases than among 

the controls. The atypicality of these subjects restricted 

and limited the degree to which one might generalize from 

this study* 

A study of 10% backward readers was completed In 

19^1 by Schonell. Data was derived from complete case 

studies iadudlag Information on iatelligence, and scholastic, 

emotional, physical, and environmental characteristics as 

well as the results of five reading tests and an analyzatlon 

of visual perception* He presented evidence that the dis­

ability of a few backward readers was In part due to mixed 

eyedaess and handedness, particularly a condition of left-

handedness with right-eyedness. 

A V9ry thorough investigation appeared several years 

later, conducted by Leavell and Fults, in which the sub­

jects were 192 of twenty-five hundred used by Brown in a 

related study of the measurement of lateral dominance. The 

writers equated sixteen groups of the subjects ia grades 

two, four, and seven in terms of eye, hand, and foot dominance. 

1HS Schonell, "The Relationship of Reading Disability 
to Handedness and Certain Ocular Factors". 19*+0, p. 227-23%} 
19%lf p. 20-27. 

1%9 Ullln W* Leavell and Florence Chism Fults, 
''Dominance and Displacement of Visual Imagery ia Relation to 
Reading Aehievemjat«, ia fsabody Journal o f . ^ u ^ ^ o a , 
foil* 21f Wo, 2. September 19*>3, P* 103-10d. 
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These writers ooaduded that l e f t dominance was l ess favor­

able to the acquisition of reading sk i l l than was right 

dominance, and that crossed was least favorable* 

At about this time Hildreth1^0'1*1 presented a 

s tat i s t ica l evaluation of data obtained from 101 boys and 

alaety g ir l s la grades kindergarten through five in which no 

case of reading disability was attributed to laek of learn­

ing capacity. Eye dominance was determined from the use of 

the Parson Manoptoscope, sighting dot with Parson's Cone, 

aad the peep show test* The author revealed that of the 

sixteen male cases of readlag disabil ity forty-four p9r cent 

exhibited mixed hand-eye dominance while f i f ty per cent of 

the six g ir l s showed this condition. A total of forty-seven 

per eeat or sl ightly l ess thaa half of the reading disabil i ty 

eases thus showed more tendency to mixed dominance* 

In Investigation of an atypical sample, having only 

ten per cent la the lower-middle socio-economic class and 

none lower, attending the Laboratory School of the University 
152 of Chicago, Steveason * identified two outstanding 

150 Gertrude Hildreth, "A School Survey of lye-Hand 
t>gnraarr*ly%fl ^^ i f* ! /^ AwUv4 PffYfft^ftiJt Vol. 29, Ho. 1, 

151 ————, n Development aad Training of Hand 
lalf^Mermn x f ^ ^ ^ ^ - f o o ^ f W ^ P I T * Vo1* 77, First 

152 Lil l ian P. Stevenson, "Poor Readers l a the Lower 
School of the^Lateoratory Schools'1, l a aJUftjMft Studies in, 
amadlag. I . CMeajo. unlverat ty of Chicago Press, No. 6tf, 
June 19*9, p. 7~%%» 
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characteristics of her poor readers as being mixed eye-hand 

prefereace and personal or emotional problems* Also 

Induded, from the data collected from these accelerated 

achievers having a median Stanford-Blnet I.Q. of 130, was 

the proposal that mixed eye-hand preference might tend to 

make readlag more difficult, especially in the early stages. 

In a later study this author, collaborating with 
l*ft 

Robinson '•* in a study of all sixty-one children attending 

the senior kindergartens at the University of Chicago Labora­

tory School and evidencing the same atypicality mentioned 

above, disdosed that bright pupils were not handicapped 

in learning to read, even if their hand and eye preference 

differed from right consistency. This study was motivated 

by their earlier revelation that dominance anomalies did 

disadvantage the poor readers at the early stages of reading. 

Wilson and Leavell ^* conducted a study of 7%9 school-

age children and postulated that deficiencies in the language 

arts manifested themselves significantly in more instances 

where hand-eye confusions or visual imagery reversals or 

153 Lillian P. Stevenson aad Hdea M* Robinson, 
HBye-Hand Preference, Reversals, aad Readlag Progress", in 
Clinical Studies in Reading II. Chicago. University of 
Chicago Press, No* 79, January 1953, p. 83-88, 

15% Grace E* Wilson and Ullin W* Leavell, A Study 
Relation,of Functional neurological Dominance ' 

Ea33smM£!f£ 
_ ',» unpublished study, school of Education, 

varsity of Virginia, 195%, 159 p* 
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both were present than was true of cases where such anomalies 

were not found. They found crossed dominant groups were 

lowest la both oral and silent reading. 

An investigation of eighty children who were average 

la intelligence but receiving remedial instruction at the 

Junior League Reading Center of the University of Chattanooga 
155 

was made by Barbe et al. who presented the finding that, 

although they discovered a constellation of anomalies in the 

retarded readers, 32*5 par cent were crossed dominant. They 

implied a relationship, stating that merely fifteen per cent 

of the general population were crossed dominant. This might 

be accepted with reserve realizing that many investigations 

have disdosed that approximately one-third of the normal 

population was crossed dominant* 
156 Barger, J in his role as school psychologist for 

the dty of New York, presented case studies which suggested 

that the high Incidence of mixed dominance among children 

exhibiting either verbal or reading aphasia appeared signifi­

cant. He suggested a functional remediation? i.e*, the 

handedness la a child who had confused dominance should be 

encouraged to correspond to the dominant eye* 

155 Walter B. Barbe et al., "Factors contributing to 

156 William C. Barger, "An Experimental Approach to 
Aphasia aad Hon-Readlng Children", in American Journal of 
orthonsyahj,*,î yyf Vol. 23, January 1953, P* 15©-17C* 
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Harris, ™ in 1961, examined 308 clinical reading 

disability cases (ninety per cent boys) and 2%5 unselected 

public school eases, all of which were in grades two, three, 

and four. He reported that a high proportion of reading dis­

ability children exhibited mixed, not crossed, dominance 

which, in turn, might lead to directional confusion. He 

based his determination of handedness on ten simple opera­

tions, all of which could be affected by social or cultural 

experience, and that of eyedness on both monocular and 

binocular tasks. 

m the same year Jansky1^ roported findings from 

data drawn from a twelve-and-one-half year old dyslexic 

male referred to the Language Disorder Clinic of the Columbia 

Presbyterian Hedlcal Center. She noted that laterality was 

not firmly established, though the child preferred his right 

hand. Generalizing from this sole atypical case was 

virtually impossible. 

Sixty-two children from the University and Parent 

Cooperative Preschools at the University of Iowa had their 

lateral dominance determined by Muehl.1^ S h e summarized 

Hew York, Longman's Green and Co., 1961, p. 2*+9-260. 

158 Jeannette jansky, "A Case of Severe Dyslexia with 
Aphasic-like Symptoms", in Reading Teacher. Vol. 15, So. 2, 
November 196I, p. 110-113. 

159 S. Muehl, "Relation between Word-Recognition Errors 
and Hand-Eye Preference in Preschool Children", in Journal of 
Educational Psychology, Vol. 5%, December 1963, P* 316-321* 



REVIEW OF RELATED RESEARCH 62 

that left-lateral subjects made more left and right recogni­

tion errors than the consistently right-lateral subjects, 

indicating a lag in learning to orient or respond to the 

total work pattern in the left-lateral subjects. 

Jon.,,160 dr.wl„, fro* hi. experience .. a r ^ W 

reading teacher, stated that, dinically, left-sidedness 

appeared to cause less trouble than mixed dominance, with 

the left-eye right-hand dominance being the most troublesome 

of all* The author declared authoritatively that, in the 

event that ambiguous dominance did exist, problems with 

spatial and directional orientation were present in some 

degree and were reflected in language development. He 

supported the involvement of trained specialists to assist 

the preschool child in establishing unilaterality if it did 

not exist at that time. 

A team of medical Investigators induding two 

ophthalmologists and a registered nurse studied 250 children 

referred because of a reading problem and found ninety-three 

had various conditions of a crossed dominance with the 
161 

remaining 157 exhibiting incomplete laterality. x These 

children, who were of normal intelligence and who had been 

160 Jones, "Issues in Beginning Reading", p. 107-112. 

161 Curtis D* Benton, Jr., et al.. "Dyslexia and 
Dominaace", in Journal of Pediatric Ophthalmology, Vol. 2, 
July 1965, p* 53-57. 
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exposed to good teaching procedures, were V9ry exhaustively 

and extensively examined by Benton et al. for eyedness, both 

monocularly and binocularly, through eleven reliable tests* 

The faet that all 250 subjects were found to have had crossed 

eye-hand dominaace or a greater than normal amount of retinal 

rivalry, a condition that the investigators interpreted as a 

lack of proper eye dominance, must be tempered by the con­

sideration that a clinical approach was used with these 

excessively retarded readers. 

This medical team, after directing treatment at over­

coming binocular conflict and establishing strong unilater-

elity of hand and eye, reported that, after a period of from 

six months to five years, eighty-seven per cent showed 

improvement. 

In reviewing the studies presented heretofore, It 

appeared that lack of right dominance was most often associ­

ated with not only problems of reading, spelling, and speech 

but also emotional instability and other factors. It cer­

tainly was apparent that there existed a tendency among 

Investigators to relate reading disability with crossed 

dominance, usually of right-hand and left-eye* 

Conversely, a substantial number of studies were 

found available la the literature, nearly equivalent la 

quantity aad quality, which suggested a lack of relationship 

between reading and laterality. 
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Bond and Tinker in their review of the literature 

on dominance and reading presented this view by stating, 

"the role of lateral dominance In reading disability is a con­

troversial issue. The literature on the subject is extensive 

and largely equivocal."1 

In support of a lack of relationship was the study 

by Fendrieh16* in vhich he carefully matched groups of 

second and third grade public school children, each contain­

ing forty-seven boys and seventeen girls. In this carefully 

controlled investigation the groups differed in reading 

achievement with the experimental group being retarded at 

least one-half grade. This author identified no significant 

difference between the groups in terms of handedness, eyed­

ness, or mixed dominance. 

In comparing 316 reading disabled students with 2%5 
16% unselected public school controls, Harris identified no 

relationship between reading and either eye or hand dominance 

although the dinical group exhibited greater mixed-hand 

dominance at age seven* This writer accounted for the 

162 Guy L. Bond and Miles A. Tinker, Reading Diffi­
culties. Their Diagnosis and Corraction. Hew York, Appleton-
Ceatury-Crofte, lac, 1957, P* 99-103, 

163 Paul Feadrlek, ftgyai CMrac^erjaUce of Poor 
eaders. Hew York. Bureau of Publications, Teachers College, 
olumbia University, 1935, 5% p. 

16% HartlSj "Lateral Dominance, Directional Confusion, 
aad Reading Disability", p. 283-29%. 

Co. 
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unusually large number of mixed-handed children, one-fifth 

of the control group and one-third of the experimental 

group, by his statement that his tests were sensitive. 

Fourteen tests of handedness were used, many of which might 

have been influenced by social pressures. 
165 

Anderson ' offered a carefully done case study of 

a fifteen year old boy stutterer with spelling disability. 

She identified no positive relationship between dominance 

and reversals or reading disability. It was her feeling that, 

when reading or reversal errors have been found, a diagnosis 

has often been made on that basis without further study of 

causative factors. 

Witty and Kopel earefully matched two groups of 

children in grades three, four, five and six as to intelli­

gence, age, and grade placement. The experimental group was 

at least one semester below the grade level norms while the 

control group had reading scores equivalent to or above their 

grade level norma. Although handedness was determined sdely 

by questionnaire, they found no relationship between reading 

ability and handedness or reading ability and eyedness* 

Further, they found that right, left, or mixed ocular-manual 

165 Rose 0. Anderson, "A Dote on a Case of Spelling 
Difficulty", in Journal of Applied Psychology, Vol. 22, 
Ho* 6, December 193$, P* 211-21%. 

166 Witty and Kopel, "Sinistral and Mixed Manual-
Ocular Bohavior in Reading Disability", p. 119-13%. 
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domlaaaee occurred no more frequently among reading problems 

thaa among non-problems. 

Very similar results were disclosed by Gates aad 
167 

Bond la the same year. A group of sixty-five retarded 

readers with a mean age of 8*61 years were matched with a 

group of normal readers equivalent ia age, intelligence, 

number of years la school, aad socio-economic background, 

and were examined for handedness, eyedaess, aad visual 

acuity. The data obtained from groups of first grade pupils, 

older normal readers, aad older readlag problems showed no 

consistent teadeacy for eye dominance, hand domlaaaee, or any 

combination of these to be related to readlag achievement, 

word pronunciation, reversal errors, or visual perception. 

Haadedaess testing was again of a type affected by social 

pressures* 

In dose harmony was the study by Wolfe,1**® whose 

aim was to compare a group of male retarded readers with a 

like number of average readers on laterality of function in 

order to determine a primary or contributing relationship 

to readlag disability* Her subjects were eight and nine year 

167 Gates aad Bond, "Relation of Handedness, Eye-
Sighting and Acuity Domlaaaee to Readlag", p* %50~%5©. 

168 Lillian S. Wolfe, "Differential Factors la 
Spedfic Readlag Disabilityi I. Laterality of Function", 
la J^Hrnal of, ftffpfrf y f W N ^ f M t Vol. 58, First Half, 1$%19 
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olds, normal in intelligence, and were from unilingual 

American-born families of middle socio-economic status* She 

coaduded that eye dominance, hand dominance, and hand 

versus eye dominance were not related in a primary way to 

reading disability of the degree represented in her subjects. 

Johnston most carefully and reliably tested the 

handedness (with eleven tests) and the eyedness (with ten 

tests) of better than one hundred public school children 

nearly thirteen years of age. He revealed that "any 

observed association between anomalies of lateral dominance 

and reading disability can be explained on the basis of 

fluctuation due to the operation of chance factors." " 

KirkW in a study of sixty-one "high grade" 

mentally defective subjects revealed no significant differ­

ences between pure and mixed laterality on the Gray Oral 

Reading Test* 

*w* .—*ip W. Johnston, The Relation of Certain 
^ e s of Tfta|p anj Latarajj, W n a a c e fro ifaafing'pf&: 

ph of the Society for Research In Child 

169 Philip 
. JS of Vlsi 
r. Monograp __ ..„ w 

Development, Vol. 7, Ho. 2, Serial No. 32, Washington, 
Society for Research in Child Development, 19%2, p. 3%* 

170 S.A. Kirk. "A Study of the Relationship of 
Ocular and Manual Prefereaeea to Mirror Reading", in Journal 
of General psychology. Vol* %%, 193%, P* 192-205. 
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171,172 
Current s t u d i e s by Ihiager Investigated the 

poaaibil i t ies of d i f ferent id aehlevemeat in readlag, arith­

metic, aad laagaage amoag 2,%%6 sinistral , bilateral, mixed 

lateral* aad dextral school children of both sexes, inasmuch 

aa the writer observed no consistent difference in aehleve­

meat with laterality dass i f i cat ion as a variable, he con-

eluded that lateral preference was not a cogent factor l a 

determining levels of academic aehlevemeat. 

Leavell and Beck17^ categorized thirty-eight white 

male elementary school pupils as to haad-eye domlaaaee aad 

compared them with respect to their abi l i ty to identify 

symbols tacalstosoopieally presented in the right aad l e f t 

visual f i d d s . The groups were equated as to chronolgical 

age, I .Q., aad readlag quotient. These writers identified 

aa significant difference between the uallateral and the 

mixed domlaaaee groups, although the iaferior readers l a 

bath groups were superior l a the l e f t visual f i e ld . 

171 Robert F* Ihiager, "Some Relationships among 
Laterality Groups at Three Grade Levels of Performance on 
the California Achievement Tests", in T?W* a, fcofooa^oaai, 
ItmMW.fa fffmj Pf/ffolgfiTt Los Angeles, California 
Association of School Psychologists and Psyehometrlsts, 
1963, P* 70-7%. 

172 —— , "Lateral Dominance and Reading Aehieve-
a«||*<l la•OMtPfrt Mftt**l Con/erence, yearbook, Vol* 27, 

173 Leavell aad Beck, "Ability of Retarded Readers 
to Recognize Symbols la Association with Lateral Dominance", 
p* 7**l%* 



REVIEW OF RELATED RESEARCH 69 

la 1963, Hillerlch17 reported a four-year study 

which began with 722 public and parochial school kinder-

gartners la Glenview, Illinois. The investigator determined 

eye domlaaaee with the V-Seope and Hole-in-paper test and 

hand domlaaaee with tests of motor skill and tapping* His 

subjects, numbering four hundred at the termination of this 

study la third grade, were placed in one of five dominance 

categories. The author found no significant differences 

amoag the five dominance categories in mean reading aehleve­

meat, mean reading differential, mean intelligence, or mean 

reversal test scores. Likewise, he Identified no significant 

difference in the percentage of mixed, crossed, or unilater­

ally dominant children in a group of below average readers 

as compared with a group scoring average or above in reading. 

This study did disclose a tendency toward greater unilater-

ality ia haad-eye dominaace among second graders as compared 

with their dominance characteristics In kindergarten, 

thereby suggesting a developmental trend. 

This same investigator noticed that earlier studies 

which reported a relationship between dominance and reading 

disability were generally clinical studies while most of those 

reporting no relatloashlp were studies of public school children. 

17% Hlllerieh. A Study of the Relationships betwee; 
F.ye-ffand Dominance and the Reading Achievement of ' 
Primary Students. x-IQff a* 
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175 
Belmont and Birch two years later also noted this 

possible cause for the ambivaleace in related research. They 

felt It apparent that their results on lateralization differed 

from those of other investigators who studied retarded 

readers selected from a clinical setting, but were similar 

to those drawn from children in community samples. These 

researchers, using as subjects two hundred nine and ten year 

old boys attending school in Aberdeen, Scotland, revealed no 

reliable difference la lateral dominance between a group of 

retarded readers aad a group of normal controls. They also 

coaduded that the amount of mixed laterality was not dis­

tinguishable between the two groups* 

Two studies appeared in 1966* One was that done on 

a group of thirty-eight stale aad twenty female mental re tar-
176 

dates by Capablaaeo. He found that handedness and eyedness, 

at least for the mentally retarded population, bore no rela­

tionship to readlag achievement and seemingly related 

negatively to performance which demanded word recognition 

la traditional aad mirror-image presentations. 

*MMIWiMMWWiilM**NM«M«MMIMMH*pa*tt 

175 Belmont and Birch, "Lateral Dominance, Lateral 
Awareness, aad Reading Disability", p. 57-71. 

176 Capobianco, "Ocular-Manual Laterality and Reading 
ia Adolescent Mental Retardates", p. 781-785* 
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The final report was by de Etrsh et al. '' whose 

predictions were largely Informal and stemmed from twenty 

years' experience with preschool children referred to the 

Pediatric Language Disorder Clinic of Columbia-Presbyterian 

Medical Center for a variety of oral language deficits. 

Although an extraordinarily large proportion of these children 

developed reading, writing, and spelling difficulties several 

years later, she suggested that ambiguous lateralization at 

the age of between five-and-one-half and six-and-one-half 

years was not significantly correlated with their performance* 

Two-thirds of the children had settled on a preferred hand 

la kindergarten} those who had a preferred hand did not read 

or spell better at the end of second grade than those whose 

handedness had not been established. 

Several other studies in the bibliography also re­

ported little or no relationship between dominance and reading* 

As has been suggested, there appeared a dichotomy 

between the studies drawing samples from clinical settings 

and those drawing froa normal school populations. This re­

view offers reinforcement and support for that thesis* 

Other possibilities for confusion or discrepancies 

among research are the differences in operational definitions 

177 Katrine de Hirsh et al., "Early Prediction of 
Reading Failure**, In BttUetlnoTThe Orton Society. Vol. 16, 
1966* p. 1-12* 
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of laterality, the various Instruments and tests used to 

determine or measure laterality, intelligence, achievement, 

and dlserepaaoies in age, socio-economic background, geograph­

ical location, and type of problem of the subjects investi­

gated. 

Another possible explanation for the confusion or 

discrepancy in the research has been specified by several 

investigators. 

The most effective and conclusive of these was 

178 

Berner and Berner who, la 1936, declared that there exis­

ted a crudal dlfferenee between the controlling eye and the 

sighting eye, the latter being the one identified as the 

dominant eye ia most research. 

It was their opinion that when binocular vision has 

developed, there remained one visual act which was essen­

tially monocular. This was the act of sighting. The sight-

lag eye was established in early life, remained stable and 

was called the dominant eye. At bioeularity gives way to 

binocularity, it became habitual to use both eyes for visual 

perception. The eye that controlled the rivalry within the 

pattern of binocular vlsioa they termed the controlling eye 

aad, according to them, the other eye played an assisting 

rola rather thaa aa equal one* The authors suggested that 

178 Berner aad Berner, "Reading Difficulties la 
Children", p. U M p * 
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the controlling eye was not necessarily the eye with which 

one sighted* Further, the writers felt that wherein the 

dominant eye was stable from early life, the controlling eye 

could be shifted because the binocular pattern, which 

initiated one's motor reactions, speech, reading and writing, 

was easily influenced by changes in vision or could be 

controlled by training. ™ 

Their Investigations have led them to believe that 

when the controlling eye, not the sighting eye, was on the 

side opposite that of handedness, difficulties in reading 

ensued* They concluded that crossed control always caused 

some visual motor disability which could be relieved by 

training that succeeded in producing corresponding control. 

These investigators joined with two colleagues to 

offer support for their thesis by making an investigation 

of crossed control at the Devereaux School, a residential 
lbc 

treatment center in Devon, Pennsylvania. Their results 

were presented in a paper to the American Association for 
l i i l Mental Deficiency Convention in 1963* 

179 George B. Berner and Dorothy E. Berner, "Relation 
of Ocular Dominance. Handedness, and the Controlling Eye In 
Binocular Vision", in A.M.A* Archives of Ophthalmology* 
Vol. 50, November 1953, P* 60M-. 

180 George E. Berner, et al.. A Clinical Investigation 
ef Crossed Control in a Residential Treatment Center* Devon. 
Pennsylvania, The Devereaux Schools, 1959, 1-1^ P. 

181 , Treatment of Visual and Visual-Motor 
Problems in the Mentally Deficient, naoer presented at the 
Eighty-Seventh Annual American Association for Mental 
Deficiency Convention, Portland, May 1963, 1-10 p. 
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Support for Berner and Berner's premise was found 
182 

in an article by Fink in 1938. He stated that the two 

eyes did not affect the visual consciousness with equal 

force; one eye led the other. He referred to this leading 

eye as the dominant eye. 

In harmony with the above report were two that 
igi 

appeared in the literature at about the same time. Updegraff J 

18% 
and Lund both reported the lead movement of one eye in 

binocular visual activity. 
185 Delacato ' indicated that in the first months of 

l i f e an infant was biocular In visual performance, using ody 

one eye at a time. At approximately seven to nine months of 

age he started to use his eyes in concert and here began 

binocularity, with stereopsls in vision developing at about 

one year. It was at this point that the controlling eye 

began to develop. 

182 Fink. "The Dominant Eye: Its Clldcal Signifi­
cance", p. 555-582. 

183 Updegraff, "Ocular Dominance in Young Children", 
p. 65%. 

18% Frederick H. Lund, "The Dependence of Eye-Hand 
Coordination upon Eye Dominance", in American Journal of 
Psychology. Vol. %%, Ho. %, October 1%2, P." /"JS-W!; 

185 Delacato, "Ontogeny of Reading Problems", 
p. 119-125* 
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186 

Warren and Clark stated that there was no justifi­

cation for the belief that the "sighting eye" was preferred, 

dominated, or assumed leadership in normal binocular vision, 

although such a belief was often expressed. 
187 

Spache strongly supported Berner and Berner's 

contention that there was a fallacy Inherent in the presump­

tion that the eye indicated as preferred in monocular tests 

was necessarily the eye given preference in binocular situ­

ations. He declared that there existed no obvious reason 

why there should be a marked relation between the eye chosen 

to look through a cone or to sight a gun and the reading 

achievement of the same eye. 

The most supportive study of Berners' thesis was 

that offered by Leavell. He gave credence to Berners' 

theories and offered case studies to support the remediation 

of pupils with crossed control problems. This worker using 

the Keystone Hand-Eye Coordinator has offered effective 

therapy in the elimination of reversals and concomitant 

frustrations, with resultant improvement in the functional 

skills of the several language arts. 

186 Warren and Clark, "A Consideration of the Use of 
the Term Ocular Dominance", p. 298-30%. 

187 George Spache, "Eye Preference, Visual Acuity, 
and Reading Ability", in Elementary School Journal. Vol. %3, 
Mo. 9* May 19%3, p. 539-5%3. 

188 Leavell, "The Problem of Symbol Reversals and 
Confusions, Their Frequency and Remediation", p. 130-lWi. 
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It seemed apparent from the ambivalence in reported 

literature that urgent, well-controlled research efforts are 

needed with normal school populations to further Investigate 

if differences do In fact exist between the sighting eye and 

the controlling eye and their relationship with handedness 

to reading disability* 

%• Reversals and Directional Confusions. 

It is commonly recognized that form perception is a 

factor in learning to read and educators often use tests of 

this ability as partial determinants of a pupil's readiness 

for reading. Whether poor form perception as evidenced by 

reversal errors Is caused by directional confusion or is an 

Indication of an unfamiliarity with the printed language is 

an area which needs investigation. 

This topic is germaine to the present study as a 

result of the findings of many researchers relating direc­

tional confusion to a lack of unilateral dominance. 

189 

It was Orton, in 1925, who suggested the hypothe­

sis that the process of leardng to read entailed the elidon 

from the focus of attention of the confusing memory images 

of the non-dominant hemispheres. In applying this principle 

to visual images, he claimed that conditions of mixed or 

189 Orton, «Word Blindness in School Children*, 
p. 581-615* 
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creased-dominance resulted in a confusion of the images 

stored in the brain and thereby resulted in reversals or 
190 

delayed reading. Orton statesg 

The two halves of the body are strictly anti-
tropic, that is reversed or mirrored copies of 
each other. [...] Thus the movements of sidstral 
(mirror) writing with the left hand are exactly 
comparable to those of dextrad writing with the 
right hand and it seems therefore highly probable 
that the engrams which are stored in the silent 
areas of the non-dominant hemisphere are opposite 
In sign* l*o., mirrored copies of those In the 
dominant. If then these opposite engrams are 
not elided through establishment of consistent 
selection from one hemisphere we would expect 
them to evince themselves by errors or confusion 
in direction and orientation and this Is exactly 
what we find in cases of delayed reading,*9l 

Orton based his theory of reversals and confusions 

on the fact that fifteen children from a group of 125 re­

ferred to a mental hygiene elide showed a relationship be­

tween mirror writing, reversals, and difflcdty in reading. 

It must be noted that, although Orton's theory wodd 

explain the reason why "d" was confused with wb", it wodd 

not explain why "d" was confused with "p" and "q". If the 

letter is swung on its own axis through an angle of 180 

degrees It became "p", and If it was turned completely over 

in an up-and-down direction it became "q". Both of these 

190 Orton, "Specific Reading Dlsability-Strephosymbolia", 
p. 1095-1099. 

191 „„, % «Tn* 'Sight-reading' Method of Teaching 
Reading, or a Source of Reading Disability", p. 139-1%0. 
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positions were therefore considered upside-down inversions 

of «dB.192 

Dearborn, in 1929, distinguished between reversals 

such as "NOT" for "TON", and dterations in correct sequence 

of letters, such as "FRAMING" for "FARMIHG". He condudedt 

Reversals are associated with left-handedness 
and left-eyedness, and the alterations are associ­
ated with deviations from usual conditions of 
laterd dominance of hand and eye, as in ambi­
dexterity of hand and eye, change of handedness 
and eyedness, and the combination of right-
handedness and left-eyedness or of left-
handedness and right-eyedness.193 

One year later in an address delivered before the 

Harvard Teacher's Association, Dearborn1"1* postdated that 

in writing and reading the movements of both hand and eye 

were dextrad. It was this sequence, from left to right, which 

had to be followed to build up the correct image of words. 

Left-handed and left-eyed children had a preference for the 

opposite or sidatrad direction. The dextrad direction was 

so awkward for them that some wrote in a mirrored hand, and 

in reading confused the reversable letters or reversed the 

sequence of letters. 

192 Helen P. Davidson, "A Study of the Confusing 
Letters - B, D, P, and Q».in /qurnal pf Genetic Psychology, 
Vol. %7» *o. 2, December 1935, P* '•5tJ-**67* 

193 Wdter F. Dearborn, "Teaching Reading to Non-
Readers", In Elementary School Journd. Vol. 30, 1929, 
p. 266—269* 

19^ — — . — s Mjj^ nature of Special Abilities and 
Disabilities", p. 632-636, 
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The antithetic view was supported by Gates and 
195 

Bennett ' who extensively examined 350 students la grades 

two aad four* Their study did not indicate a relationship 

between reversal errors and mixed hand-eye dominance or 

between roversd errors and left-handedness with left-

eyedaess* 

Mints " studied one hundred boys from Letehworth 

Village for the mentally deficient and concluded that 

children with indications of unstable unilateral dominance 

did not appear more prone to either order reversd errors 

or right-left reversals of letters than other children of 

the same readlag level* 

Ia another study of subnormal boys, Mints1?? proposed 

to verify the facts described by Orton aad Monroe, and con-

eluded, to the contrary, that frequencies of various kinds 

or orieatatiea errors differed only slightly, not slgdfleantly, 

la the groups of boys ef different laterdity types. He found 

no evidence of strephosyabolla. 

Arthur L. Gates and Chester C. Bennett, Reversal 
Ifl^PffiUl" If iRfMlflgt £»w York, Bureau of Publications, 
Teachers college, Columbia University, 1933, 33 P* 

196 Alexander Mlatz, "A Study of Indications of 
Unstable Unlimited Cerebrd Dominance, Reading Disability and 
Mental Beflcloaay** la Psychelogicd idletla. ?©1. 30, Ho. 8, 
October 1933, P« 5o5-56©* 

%f? *»».*—». ̂  »aeadlng Reversals aad Lateral Prefer­
ence la a Group of Intellectually subnormal Boys", p. k&?-
501 • 
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l a a s t a t i s t i c a l comparison of 136 pairs of r ight-

and left-handed pupils matched according to sex, chronologi-

eal age, mental a n i l i t y aad readlag a b i l i t y , Woody and 

Phi l l ips ° revealed that the various haadedaess and eyedness 

groups responded with approximately the same number of 

reversals. 

Similar conclusions were reported by H i l d r e t h " i a 

193%* She revealed that the difference between right- aad 

left-handed children were so small as to be insignificant 

s ta t i s t l ea l ly . The number of reversds made by her subjects 

declined from year to year with no attention given to 

reversal elements as such. 
200 This finding was born out by Phillips' study of 

136 matched pairs of right- aad left-handed children, la 

which there was no dgalf ioaat difference l a reversals made 

by the two groups. This report included no description of 

the tests of handedness. 

of Haadedaess on Reyersalsln Reading", l a Journal of Educa-
198 Clifford Woody aad Albert J* Phil l ips , "The Effects 
tdness oa Reversds la Beedlai 

Wfflfia Bffff1ff#i V d . 27, Ho. 9, May 
199 Gertrude Hildreth, "Reversals i a Reading aad 

writiag", l a ffouradof Educational Psyeho^ofy, Vol* 25* 
January 193%t P* 1*20. 

200 Albert J* Phil l ips, "Relation of Left-Handedness 
t«* aaysraala la nmmm** JMMmmm, %mUm mnm* 
Vol. U # April 193%, p. 97-98 and ll©1. 
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Oilkey aad Parr,201Spache,202and Stevenson aad 

Robinson^^also reported findings of no rdatlonship between 

conditions of haadedaess aad reversal tendencies. 

Witty aad Kopel20^ conducted a thorough study of 

oae hundred pupils with aa I.Q. of eighty or above and whose 

readlag soores oa several standardized tests were the lowest 

ef two thousand children in grades three through six* Their 

data dearly Indicated little, if any, relatloashlp between 

roversd 9rrers aad alxed eye-hand dominance. 

Ia a more reeent investigation of forty-four second 

grade ehlldrea. Beck20^ disdosed that T9YWB9X of symbols 

was not generdly attributed to either faulty binocular 

vlsloa or any particular eye dominance pattern. 

As seems to be true of the research relating lateral 

dominance to reversds, the research dealing with reversals 

201 Beulah G. Gilkey and Frank W. Parr, "An Analysis 
ef the Reversal Tendency of Fifty Soloeted Elementary School 
?"PjU**t Ig^fH**?* »* WfomMmb m^ml9Kft Vol. 35, May 

202 George D. Spache. "Factors which Produce Defective 
Readlag", la Corrective Reading In Classroom and Clldc. 
proceedings of the Annual Conference on Reading. University 
of Chicago, Vd* 15, Bo, 79, December 1953, P* %9-7C 

203 Stevenson and Robinson, "Eye-Hand Preference, 
Reversals, aad Reading Progress", p. 83-88, 

20% Pad Witty aad David Kopel, "Factors Associated 
ulth the Etiology of Readlag Disability", in Jourad of Educa­
tional Research. Vol, 29, »o. 6, February 1936, p 7 w - % 5 9 V 

Marry S. Book* "The Relationship of Symbol Re-
f! l2S L* I? M " , 5 - ? U 5 M I H I S «a»«dar ttaloa^, la Peabody journal 
Qf Education, vol. 38, November I960, p. 137-1%2* 
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and their effect on reading ability was discrepant and 

ambivalent. 

From an investigation of 120 normal and 175 retarded 

readers in the Iowa State Psychopathic Hospital, Monroe 

reveded that the retarded readers were distinguished from 

the normal readers consistently at each reading grade level 

by a greater number of reversals as well as a greater facility 

in mirror reading and i&irror writing. Recognizing the correct 

orientation of letters and words was more difficult for the 

retarded readers. 

The analyzatlon of the hand-eye preference of 101 

children in a reading defect group and a control group several 

207 

years later allowed Monroe ' to reinforce her earlier pre­

mise. Ji.e declared that the reading defect cases, both pure 

and mixed dextrds, exceeded the controls in reversals to a 

greater extent than the mixed dextrals of either group 

exceeded the pure dextrals of the same group. She did dis­

close a tendency for left-eyed children to make more reversal 

errors. 

206 Marion Monroe. "Methods for Diagnosis and Treatment 
of Cases of Reading Disability", in Genetic Psychology Mono­
graphs* Vol. %, Mbs, % and 5, October-Hovembcr 192b, p, 333-%5%. 

207 Monroe, Children Who Cannot Read, xv-205 p* 
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Nine years later, Schonell presented an evalu­

ation of 10% ineffective readers, whose reading abilities 

were a minimum of one-and-one-half years below their mental 

ages and whose tested I.Q.'s were in the main over eighty-

five* He reported that errors in the confusion of letters 

aad T9Y9T99X of words were much more frequent among back­

ward readers, dthough both dimidshed fairly rapidly after 

nine years of age* 

The ophthdmologist, Goldberg, in his study of 

one hundred children with reading disabilities, noted a 

persistence of a normd childhood tendency to reverse letters 

and symbols and, In rarer cases, a continued tendency for 

mirror writing* 

In a review of case studies of aphaslc and non-

reading children prepared while a school psychologist for 

the Hew York City schools, Barger210 found the non-reading 

children were able to make an adjustment to their reversds 

aad inversions through the Interaediatlon of a drror which 

dtared the axld arrangement of the letters. 

208 Schonell, "The Relationship of Readlag Disability 
to Handedaess aad Certdn Ocular Factors", 19%0, p. 227-23%} 
19%1, P* 20-27. 

209 Goldberg, "The Ophthalmologist Looks at the 
Readlag Problem", p. 67-7%, 

, J' Z*®£****** **a Ixperimentd Approach to Aphaslc 
aad Son-Reading ladUdrea", p. 158-170. 
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211 
In 195%, Wilson and Leavell published a study of 

7%9 seheel-ege children in which they revealed that deficl-

eades la the language arts manifested themselves slgalfi-

cantly ia more cases where visual imagery reversals were 

present than la those cases where such aberrations were not 

found. 
212 

Eight years later, Bergquam postdated that 

children who experienced T9V9T99±9 were not aware of it* In 

the beginning the symbols were strange to them and a re­

versed word was just an unrecognized one. She stated that 

the confusion made it difflcdt for them to follow the thread 

of thought, for, as they read a sentence and came to words 

which contained confusing letters, they had to reedl these 

letters Into thdr consciousness and establish their identity* 

When this was necessary, the thought was lost. 

Hlllerieh,21-* in a statistical study following four 

hundred kindergarten children through third grade, found 

podtlve correlations between reading achievement and reversal 

211 Wilsoa and Leavell, A Study of the Relation of 
Fnne^a^ejl Heurologlcal Dominance to Reading Dlfflcultleslin 
Selected Cases of the McOuffey Reading Clidc. 159 p. 

2X2 Bergquam, "Heurd Confusion and Academic Failure", 
p* 362-365* 

213 Hlllerieh, 

î na; [* X-J 
.Study of the Relationships betweei 

P. 
3?!^rc^ICreT!3.M;UMk 
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scores aad between reading differential and reversd scores 

in the total group of subjects. He did not, however, find 

a relationship between dominance, dominance characteristics 

and reversd errors. 
21% 

Teegarden, in her rather comprehensive evaluation 

of fifty children who were scattered throughout a range of 

258 children entering first grade, presented the proposal 

that the tendency to reverse occurred in varying degrees from 

total absence to severity and was neither abnormal nor 

pathologled* She found the V9ry bright child capable of 

overcoming a strong tendency to reverse* 

This same author offered another report of 262 

children entering first grade in three public schools in 
215 

which her summary was very similar to her earlier study. 

She added that the strength of reversd tendency bore a nega­

tive rdatioa to reading achievement at the end of grade one. 

Her research offered a serrendlpidous finding} i.e., there 

was a wide difference between the performance of children in 

poor and prosperous districts, dthough exceptional and 

extreme oases were found in each district. 

21% Teegarden, "CIideal Identification of the 
Prospective Son-reader", p. 3%6-356. 

215 » .__ "Tests for Tendency In Reversal in 
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216 
Smith*s study, reported in 1950, consisted of 

six critical aadyses of fifty retarded readers and the same 

number of normal readers matched according to chronological 

age and Intelligence* She declared that the retarded readers 

made dgnlflcantly more reversals In lower case letters than 

did the reading achievers* 
217 

Wolfe d s o reported a similar finding* He found 

a significant difference between reading achievers and non-

achievers In the reversal of geometric designs* 

The find article supporting a relationship between 

r*v,„.l. « l r„dln. in.ffiol.w v.» one by Jon..218 In 

196%. He suggested that, If ambiguous dominance did exist, 

problems with spatial and directional orientation were pre­

sent in soae degree and were reflected in language and 

reading development. 

Davidson219 studied fifty kindergarten children and 

120 first grade children and concluded that it was a natural 

phenomenon for young children to read words backwards and 

216 Linda C. Smith, "A Study of Laterdlty Character­
istics of Retarded Readers and Reading Achievers", in Journal 
of, Exper|mf̂ nî dii,E^uicf1î ^oin, Vol. 18, June 1950, p. 321-329. 

217 L. Julian Wolfe, "Aa Experimental Study of 

Vol. 52, 1939, p# 533-561* 
218 Jones, "Issues la Beginning Reading", p. 107*112* 

219 Helen P. Davidson. "A Study of Reversals in Young 
Children", i f FodagQdeal gf#nary and, Journal of genetic 
Psychology* Vol. »*5f December 193S P» ^52-*»65. 
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that they learned to perceive words as adults do as a 

result of increasing maturity and experience. 

Such a view was voiced by Kirk and Kirk220 in their 

study of fifty-one mentally retarded children and thirty-

seven normd or superior children. They revaded that younger 

superior children made more reversds than did the older sub­

normal children, leading them to believe that correct 

orientation in writing was based on maturation or experiential 

factors or both. They dso identified no sigdficant differ­

ence in reversds between the left- and right-handed children. 
221 

Kennedy, in 195%, declared that there was present 

a maturational process which dtimately resdted in the almost 

complete disappearance of reversd tendency in the work of 

the average or superior child. This author made the intrigu­

ing observation that, to a young child, it made no difference 

If the letter was facing one direction or the other* To a 

child, a boy was a boy regardless of whether he was facing 

north or south or standing on his feet or head. So it was 

with the material things with which the child was familiar. 

220 Wiadfred D. Kirk and Samuel A. Kirk, "The 
Influence of the Teacher's Handedness on children's Reversd 
Teadcaoies in Writing", in Journal of Genetic Psychology, 
Vol* %7, Mo. 8, December 1935, P* %73-%77* 

221 Helen Kennedy, "Reversals, Reversds, Reversals", 
in journalof Experime^td Education. Vol. 23, Ho. 2, December 
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This view was supported, three years later, by Pad 

McKee, who stated t 

To him [the child] a rabbit Is a rabbit which­
ever way it faces. And so the letters b and d are 
for him one aad the same letters looking in two 
directions. He has to learn that the side of the 
upright on which the loop of the letter appears 
makes d l the difference between a "bM and «d".222 

In administering potter*s Test of Pcrceptud Dis­

crimination to 176 first-grade children, Potter * disclosed 

that although poor readers scored lower on the test, good 

readers made errors on all parts of the test. He presented 

the implication that reversal error was not the cause of 

reading difficulty, but rather a manifestation. 
22% Similar findings were reported by Spache who stated 

that reversals were not causal in poor reading or even related 

to it but were a universal phenomenon present among learners 

of d l ages who attack a new and strange group of symbols. 

Krise22* suggested dso that the tendency to reverse 

was present in varying degrees in ail people at all ages. 

222 Pad McKee, A Primer for Parents. Boston, Houghton 
Mifflin Co., 1957, P* 27* 

223 Muriel C. Potter, Perception of Symbol Orientation 
lading Success. Contributions to Education Ho. 939, 
ireau of Publications. Teachers College, Columbia dew York* Bureau of Publications, Teachers College, Columbia 

University, 19%9, %3 P* 
22% George D« Spache, "Factors Which Produce Defective 

Reading", ia Corrective Reading In Classroom and Clidc. 
proceedings of the Annual conference on Reading, University of 
Chicago, Vol. 15, Ho. 79, December 1953, P* %9~79* 

225 Merely Krise, "An Experimental investigation of 
Theories of Reversals la Reading", in Journal of Mucational 
Psychology. Vol. %3, lovember 1952, p* W - % 2 2 , 
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In his study ef twenty adults he disdosed that, dthough 

none indicated any tendency to reverse on a test of verbal 

symbols, given a similar test involving strange symbols, all 

reversed from three to seventy-five per cent of these 

strange symbols* 
226 

la aa earlier study, Krlse had provided a provoca­

tive hypothesis, relating reversals to general Intelligence. 

He suggested a strong relationship, finding that many 

children reverse because of an Inability to differentiate 

between symbols that look similar, a trait dosely related 

to general iatelligence. The above author fdt that it was 

rldledous to assume that the reversds made by great numbers 

of young children were manifestations of confused dominaace 

conditions, with additiond mentd maturity, these children 

no longer exhibited r9Y%r99l tendencies* 

Drews22' conducted a well-controlled, thorough study 

of 108 retarded readers with respect to dominance, reading 

and reversds. She found that, when reading level was held 

constant, there was no significant difference between the 

reversd errors of second graders and those of fourth graders* 

226 Morely Krlse, "Reversals In Reading, A Problem 
ia Space Perception", in Elementary School Journal. Vol. %9, 
January 19%9» P* 278-28%. 

« 
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Although the evidence presented was diverse, there 

waa aa Implication that some relationship might exist be­

tween reversds and reading achievement. It seems evident 

that further controlled research Is necessary in order to 

determine a possible cause-effect relationship suggested by 

the reported possibility that r9V9T99l8 are a manifestation 

of a reading problem* 

5. Testing Laterality* 

Any study of laterality runs the risk of being weak­

est at its very base, i.e., the tests used to measure laterality. 

Most research efforts to determine handedness have 

been based on tests utilizing activities which may have be­

come biased by s o d d experience. These tests are cutting 

with scissors, writing, throwing and the like* Some investi­

gators have attempted to evaluate handedness by means of 

aetlvlties ia which social experience and encdturiag influ­

ences are not excessively contributory, such as aiming, 

tapping, and manipulating the Critical Angle Board. 
228 

Durost, as early as 1931*, reviewed the theories 

of handedness which underlie various types of tests. These 

were as follows} (1) the preferential view, which considered 

that the hand most used was the dominant hand} (2) the 
*0m*~*mm iimiKnim—«»—T» 

228 Durost, "The Development of a Battery of Objective 
Group Tests of Manual Laterality, with the Results of Their 
Application to Children", p. 223-335. 
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Inherited view, which was based on Orton's * assumption of 

bilaterd asymetryj and (3) the functional view, which 

assumed that handedness was determined qualitatively aad 

quantitatively. Durost's research, which investigated the 

handedness of tdrteen hundred children from three schools 

in metropolitan New York by using the push-pin test, target 

test, treasure test, and escape test, supported the func-

tlond view of dominance. 

H.L. Koch et d . ^ evaluated 201 undergraduate 

college students at the University of Texas by having them 

accomplish 105 maalpdatioas or tasks witdn a thirty-minute 

period and disdosed that laterality was quantitative and 

distributed bimedaliy with approximately six per cent ef the 

subjects falling witdn the left mode. This author, while 

relating other measures to the preferred hand, I.e. the 

preferred side for deeping, the jaw preferred for biting, 

aad the shoulder upon which a gun or bat rested, did find 

that the measurement ef the relative difference in hand strength 

was not reliable. 

229 Orton, "An Impediment In Lear dug to Read: A 
Neurological Explanation of Reading Disability," p. 286-290. 

230 Koch iJLjl*, "A Study of the Nature, Measurement, 
aad Determination of Hand Preference", p. 117-218. 
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231 
Orton d s o attempted to Identify a consistent 

relationship between strength of arm and master hand by 

using dynamometers. He reported no relation except when the 

master hand had been well established and had done the major 

part ef the annual work* 

Twitmeyer and Nathanson ** concluded that their sub­

jects confirmed that writing was not a reliable test of 

native handedness. After correlating the writing hand with 

the aiming and tapping tests in two hundred subjects, the 

authors reported that social pressure codd be a factor in 

observed handedness* It seemed to them that, in testing 

native handedness, greater caution should be used to incor­

porate activities in wdch social pressures have not been so 

prevdent a factor* 

In keeping with the premise that handedness was a 

quantitative factor of varying intensity, Van Ripper •*** 

devised the Critical Angle Board Test. This elaborate test 

employed the simultaneous drawings of various types of 

patterns upon two writing boards which codd be converged 

2 3 1 ?r5?2» Reading* Writing. Speech Problems in 
Children, vii-215 p. 

232 E.B. Twitmeyer and Y. Nathanson, "The Determina­
tion of Laterality, in Psychological clinic. Vol. 22, 1935, 
p. 1%1-1%9* 

233 0* Vaa Ripper, "The Quantitative Measurement of 
— ity v iajmxm M J*I 
Ho. 3 , J**a» 1935, P. 372-382. 
Laterality** fe Journal of jxperlmeatd Psychology* Vol. 18, 

h P* 372-: 



REVIEW OF RELATED RESEARCH 93 

through alaety degrees from a position pardlel with the 

subject's chest to a podtIon perpendicular thereto. The 

eagle ef convergence at which one head produeed mirrored 

patterning was shown to differentiate quantitatively between 

thoroughly right, ambidextrous, aad left-handed groups* 

**«* ot a^L.2^ reported the unreliability of the 

broom, thumb-em-top, and needle-threading tests* Beeley2^ 

attempted to determine the reliability of the Jones Brachi-

ometer, aa arm measurement, with 123 children and found it 

lacking* 

Having previously used the dominance tests of cutting 

aad writing so affected by socid experience, Hildreth2^6 

later found that spiaaiag a top, speodng sand, aad using a 

rattle were the most reliable tests la young children. 

Hlllerieh23^ found the connecting dots tests to be 

more sensitive thaa the tapping test with his four hundred 

primary school subjects. 

23% K*eh at al*. "A Study of the Nature, Measurement, 
rmination of Hand Preference", p. 117-218. aad Determination 

« * * 2$* ^ J * ^ ̂ * TBaeley, M f W l m f i t d , fftudy in Lcf> 
ft|T**ffntffft Chicago, Udversity of edeago Press, 191$, 7** p. 

236 Hildreth, "Development and Trdniag of Hand 
Dominance", p. 39-100* 

237 Hlllerieh, A Study of the Relationships between 
m^jfffimm worn, mmm, Aimmm* n fl»*#«$f* 
ary Students, p. 67. 
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In examining scores of rdated studies, there is 

indicated a definite need to state a description of the 

haadedaess tests used la each Instance, a factor often 

overlooked* 

Crider23" tested the eye dominance of one thousand 

subjects over a tan-year period and reported finding that 

dlataaee la testing had no appreciable effect 90. the results. 

He spedfied that visual acuity was unrelated to the pre­

ferred eye as Indicated by his tests* 

Snyder,23^ la a study of %10 high school and college 
2%0 

students, Gahagan with one hundred college students, 

Oates2^1 with sixty-five retarded readers, Robinson2*2 with 

162 children la grades one, four and seven, and Coons and 

Mathlas2^3 with 112 high school students were d l in agree­

ment that eye preference appeared to be a unique character­

i s t i c unrelated to visual acuity. Such findings tend to 

238 Crider, "A Battery of Tests for the Dominant 
Eye", p. 629*632. 

239 Snyder and Snyder, "Eye Preference Tendencies", 
p. %31-%33* 

h2%0 Gahagan, "Visual Dominance-Acuity Relationships", 
P* %0-%5$. 

2%1 Gates aad Bond, "Relation of Haadedaess, Eye-
Sighting aad Acuity Dominance to Reading", p* %50-%$6. 

2%2 Robinson and Huelsaan, "Visual Efficiency and 
progress in Learning to Read", p. 31-63. 

_ Coons aad MatMas, "Eye aad Hand Preference 
Tendencies", p. 629-432* 
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invalidate Woo's 2^ selection of the dominant eye through 

use of vlaud aeulty tests. 

A d i „ * n U « cn.la.ien « » pr.aenUd by Spach.^? 

after discovering that scores in reading made with the 

dodnant eye were superior to those made by both eyes* How­

ever, this study was poorly documented and Involved fewer 

than thirty children. 
2%6 

Crider reported that hand dominance had no effect 

oa the testing of eye dominance. He based this conclusion 

oa the change la eye dominance on a unimanual test of eye 

dominance by only seventeen of 717 subjects* 

Contrasting testimony was offered by Lund2^7 and by 

Johnston2^ who generdlzed from data suggesting that tests 

of eye dominance can be Influenced by the subject's handedness* 

At tfc. *xtr«* of tbi. vl.v, Far.on^ fecund ttat 

haadedaess was caused by eyedness, despite the fact that of 

257 left-eyed subjects, 225 vere right-handed by observation. 

2%% T.L. Woo* "Dextrality aad Bids trail ty of Hand 
aad Eye", ia Biometrlka. Vol* 22, 1928, p. 79-l%8. 

2%5 George Spache, "One-Eyed and Two-Eyed Reading", 
JaJonrnalofjgueatlonal Research. Vol. 37, No. 8, April 

2%6 Crider, "A Battery of Tests for the Dominant Eye", 
p. 629-632* 

2%7 Lund, "The Dependence of Eye-Hand coordination 
Upon Eye Dominance", p. 756-762. 

2%8 Johnston, The Relationship of Certain Anomal1gs 
of Vlaiea aad Lateral Dominance to Reading Disability. 1%7 u. 

2%9 Parson, Left-Handedaess* A Hew Interpretation. 
185 P* 

http://cn.la.ien
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Based oa the realization that when one sights as 

with a gun or microscope he is likely to close one eye and 

sight with the other, Crider250 attempted to relate eye-

closure behavior to ocular dominance and visual acuity. He 

reported that the relationship was not sufficiently high to 

warrant substituting eye-closure facility for a sighting 

test of eye dominance* 

Many aad varied tests for ocular dominance have been 

noted la the literature among which were Parson's Moaopte-

scope, a sighting tube, sighting pictures through a hole in 

cardboard, sighting over a pendl, and looking steadily at the 

examiner's nose between the subject's index fingers as they 

are brought closer together. ^ Another study used a 

kaleidoscope, rifle-sighting, paper-wlth-hole, two pencils 

lined up with the examiner's nose, and the paper dip test to 
252 

determine ocular dominance. Representative of tests used 

by other Investigators were sighting dot, sighting dot with 

Parson's cone, and the peep-hole test used by Hildreth. 3 

250 Blake Crider, "Bye-Closure Facility aad Eye 
Peadaaaeo", is^Journal of Geneve psychology, Vol. 58, Second 
Half § June 19%1, P» %25-%2o. 

251 Robinson, "Visual Efficiency aad Reading", 
p. 90-112. 

Awareness 
252 Belmont and Birch, "Laterd Domlaaaee, Lateral 
s , aad Readlag Disability", p. 57-71* 

253 alldreta, WA School Survey of Eye-Hand Dominaace", 
p. 83-88. 
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Hlllerieh used a modification of the Manuscope 

known as a V-Scopej a cardboard tube about eight inches long 

and wide enough to contain both 9y9S at one end,while taper­

ing to an opening of about one inch in diameter at the 

distant end. This tube has the advantage of requiring the 

use of both hands to hold It open, thereby nullifying any 

Influence of the dominant hand* 
25 H Scheidemann's 'y "hole-ln-paper" t e s t has been very 

popular in studies despite the fact that the examiner must 

reply on a report from the subject. 

Berner and Berner,2" Warren and Clark,2^ and 

Updegraff^™ felt strongly that there was no justification 

for the belief that the "sighting eye", as was determined by 

nearly all the tests above, was necessarily preferred, 

dominates, or assumes leadership in normd binocular function­

ing, dthough such a belief has often been expressed. 

25% Hlllerieh, A Study of the Relationships between 
-Hand Doainaaee aad the Reading Achievement of Selected 
mary Students, a. 12. 

255 H.V. Scheidemaaa, "A Simple Test for Ocular 

January 
P t a J a m y j l n ^erican Jqurfe 0? Psychology, Vol. %3, Ho, 1, 

256 Berner and Berner, "Reading Diffledties in 
Children", p. 829-838. 

257 Warren and Clark, "A Consideration of the Use of 
the Term Ocular Dominance", p. 298-30%. 

258 updegraff, "Ocular Dominance in Young Cdldren", 
P« ©>?•• 
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259 
Berner and Berner strongly recommended tests that 

compared the relative performance of the eyes during the act 

of binocular vision. They suggested that the Keystone Visual 

Skills test of far-point vision and the Keystone Test of 

Binocular Skill of near-point reading were both usable in 

the Keystone Tel©binocular. These researchers stated that 

the determination of ocular dominance by sighting tests was 

not at d l necessary. 

6. Summary. 

In summation, the majority of the literature suggested 

a lack of relationship between reading and the establishment 

of laterd preference. The literature did suggest that there 

was a need to Investigate, in a carefully controlled manner, 

the validity of the predse that the source of the confusions 

and discrepancies in the studies on laterality was the deter­

mination of ocular dominance by monocular tests rather than 

binocular tests. 

The literature also suggested the need for further 

efforts to expldn the divergence between elided and public 

school studies, with the latter tending to reject the theory 

that udlateral dominance favors reading success. 

259 B9m»r and Berner, "Relation of Ocular Dominance, 
Handedness, and the Controlling Eye in Binocular Vision", 
p. 607. 
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The review of studies of reversal errors have brought 

into focus the probability that reversds might be manifesta­

tions of a reading problem* 

Much more investigation is warranted with regard to 

the seldom considered proposal that studies of eye and hand 

domlaaaee have been based on fadty anatomical ideas} that 

they have ignored the postdation that nerves from each eye 

9n& la both hemispheres and that the dominance of one hemi­

sphere as exhibited la right- or left-handedness, has little 

or nothing to do with eye dominance* In other words, it may 

be that eye dominaace does not exist in the manner In which 

most readlag Investigators have assumed, nor is it related 

to hand dominance or cerebrd dominance. See Appendix %• 

The succeeding chapter describes the plan of this 

study for investigation of the problems raised in the first 

chapter. 

"8UOTHECA i 



CHAPTER II 

FLAM AHD CONDUCT OF THE INVESTIGATION 

1. Purpose. 

The primary purpose of this study was an attempt to 

clarify the eqdvocal research on laterdity and reading 

achievement through investigation of the possible distinction 

between the "controlling" eye determined through tests of 

binocular viaion and the "dominant" eye normdly referred to 

ia studies of laterdity. Related purposes included an 

analysis of the relationship of crossed control, crossed 

dominance, and nixed dominance to reading achievement in a 

judor d g h school popdatlon wherein eye-hand dominance was 

found unrelated to Intelligence, reversals, reading differ­

ential, and reading achievement at the primary level} and an 

evaluation, at the judor high level, of a developmental 

trend away from mixed dominance as reported in an earlier 

study which followed this same popdatlon from kindergarten 

to mid-third grade. 

2. Hypotheses. 

The questions for study were established as the 

following hypotheses: 

1. There is no sigdficant distinction between the 
dominant eye used in sighting and the controlling 
eye used la elnooular visiea. 
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2. There is no dgdflcant difference in reading 
achievement between cdldren of crossed dominaace 
aad those of udlaterel dominance* 

3* There is ao slgdflcant difference in reading 
achievement between children evidencing crossed 
control and those with unilateral control* 

%. There is no significant difference in reading 
aohlevement between children of alxed dominance 
aad those of unllaterd dcmlnance* 

5*. There is no dgdflcant change In the eye-hand 
doalnance pattern of children between second 
and eighth grades, 

6, There is no significant difference in the eye-
hand dominance patterns between taia aad female 
children. 

3* The iample* 

The subjects were 267 eighth-grade and ten seventh-

grade students who remdned from an ea r l i e r study by 

Hll ler ieh 1 of four hundred children tested in kindergarten 

aad second grade for eye-hand dominance, and in third grade 

for reading acdevement* The children attended the Glenview 

Junior High School, Cu- Lady of Perpetual KQ^P Parochial 

School, and St . Catherine Laboure Parochial School, a l l in 

Glen view, I l l i n o i s . 

Since, in the ea r l i e r study, the pupils had four 

different teachers during the four years of study and, in 
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the latervedag years, pupils were not moved on to subsequent 

grades intact as dasses, but rather, little atteapt was made 

to mdntain orlglnd groupings, it has been assumed that the 

teacher variable was nullified. In all instances, from 

kladergartea testing through the intervening years to the 

find testing in dghth grade, placement of pupils in classes 

was as heterogeneous as was possible to achieve. 

%. Selection of Tests. 

The tests for the dominant eye, the controlling eye 

aad the dominant hand were selected and interpreted in terms 

ef the reported Berner and Berner aad Hlllerieh3 studies so 

that the two studies could be accurately replicated as well 

as defensibly related to each other. 

The dominance tests used by Hlllerieh in the earlier 

study and used in this current effort were selected on the 

basis of reliability as reported by other investigators and 

on the basis of suitability for the age level being tested. 

Tests for the Dominant Eye 

V-Scope.- One of the aost popular tests for eyedness 

has been the Msauseope or a modification of this instrument 

2 G.E. Berner and D.E. Berner, "Reading Diffledties 

3 an*»t«k, SfiaClt., 100 p. 
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known as the V-3cope. As used in the earlier study, the 

latter was a cardboard tube about eight Inches long and wide 

enough to contain both eyes at one end, while tapering to 

aa opealag of about one inch in diameter at the distant end. 

Tals identical V-Seope was used in this investigation. 

The tube had the advantage of requiring the ut i l i sa ­

tion ef both heads to hold i t open, so that the influence 

of the dominant hand was null i f ied. 

Sole-in-paper.- This test made use of a seven-inch 

square of tag board, contaldng a one-inch hole in the center* 

The subject looked through the hole with both eyes open, 

while holding the square with both hands at arms length. 

The hole-la-paper test used in the earlier study and used in 

this present effort was adapted from the test of the same 

name originally reported by scheldemana* 

Tests of Hand Dominance 

Tapping*- One test for manual dominaace was a 

modified tapping tes t . Tapping avoided the danger of soda l 

pressure, but ualess an electric stylus was used, scoring 

% Guy Bond and Mies Tinker. Reading Difficulties^ 
flhelr Diagnosis aad Correction. Slew York, Appleton-Century-

5 I«V» Sehledamana. "A Simple Test for Ocular Domi­
nance*, lakMkV^WmX f* f fXeMw* Vol* %3, Ho. 1, 
January 1931* P* 126. 
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codd have become subjective. Coasidering tds, a typewriter 

was used oa walea the key B. was marked in T9d, Ten seconds 

of tapping with each hand comprised one testing* The hand 

which tapped the greater number of J's was coasldered domi­

nant. Both speed aad accuracy were Important in determining 

handedness, since this was both a qualitative and a quantita­

tive phenoaenon. This typewriter and the method of Its use 
6 

ware id en tied to that used ia the earlier Hlllerieh study. 

Cutting, Writing, Throwing, Eating, Hammering, 

Batting, aad Kicking.- In aa effort to completely replieate 

the testing procedures of the Berners,' each subject performed 

the maaud operatioas of cutting with a scissors, writing 

one's name, throwlag a bdl, handling eating utensils, kieklag 

a falllag object, striking a spike with a simulated hammer, 

aad assuming a batting stance. 

Connecting Dots Test*- A replica of the Connecting 

Dots Test appears la this study as Appendix 3* Each subject 

was given two copies of this testi one used for the right 

head aad one for the left hand. It consisted of nine horlson-

tal rows of paired dots that had to be perfectly joined by 

as many penciled lines as was possible to complete la forty-

five seconds. 

6 Hlllerieh, Oj^jCJ^*, 108 p* 

,y Berner aad Beraer* 8gxJ&&*% 9* 555-582. 
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Test of Reading Achievement 

The cdlforda Achievement Test.- The reading sec-
8 

tion of the Califorda Achievement Test, Form W, Judor 

High Level, was admidstered to deterdne the reading achieve­

ment of the subjects. The choice of the tool was made based 

on the prior use of the Upper Primary Level of the same test 

with these subjects in the tdrd grade. 

Test of Intelligence.- The Calif orda Short Form 

Test of Mental Maturity was admidstered to determine intelli­

gence* A group test was selected by Hlllerieh since this was 

the type ef instrument usudly available to, and used by, 

public schod personnel* T d s specific group test was chosen 

because of its relatlonsdp to the reading test used. 

Tests for the Controlling Eye 

The Keystone Telebinocular.- The Keystone Tele-

binocular was used for deterddng the controlling eye In 
9 

binocular vision as waa true in the Berners' investigation* 

The controlling eye at binocular far-point vision was deter­

mined by the use of the Keystone test cards DB-ID, DB-2D, and 

DB-3D as viewed with the Tdebinocular. The controlling 

S Cdlforda Test Bureau, Cd^^qyn^a A ^ e y e m e ^ 
Test. Los Angeles, Califorda Test Bureau, 1957* 

9 Berner aad Berner, Qp. Cit., p* 555-582, 

^ , , 1 0 S U X 1*f * \ * H » Ifty»*ogf I f of BJnocular jkffll* 
Meadville, Pennsylvania, Keystone View Co., 1962, 1-11 p. 
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eye at binocular near-point reading distance was deterdned 

by the use of Gray's Ord-Readiag Paragraphs, i.e., cards 

DG-9, DG-10, aad DG-11, with the Telebinocular. 

5* Admidstration of Tests* 

Tests for Domlaaaee 

All tests of dominaace, both ocular aad manual, were 

admidstered by this investigator as hereafter described. 

V-Scope.- The examiner stood about ten feet to the 

front of the subject who had been given the scope to hold 

with both hands. The student was asked to "look through the 

tube with both 9y9» open and guess what I am holding in my 

hand"* While the interest of the cdld was centered oa a 

small object held by the examiner near the examiner's own 

9y99f the latter could plaidy see which eye was used by the 

subject, since the non-dominant eye was hidden by the tube* 

Five trials or Identical repetitions of this test 

were given to each subject* 

Hole-la-paper** Because of the possibility of error 

la relying on a report of the subject, the investigator had 

to observe the eye used* Instructions to the subject were: 

"Hold this cardboard with both hands as far from your face as 

possible. Now, please attempt to fit my face in tds small 

hole* Remember, keep both eyes open*" The examiner then 

moved approximately tea feet away aad signded the subject to 

raise the tagboard. 
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As was with the V-Scope, five trials were given to 

each subject. 

Tapping.- The subject was seated squarely before 

a typewriter aad told he must race to note the number of 

times he codd hit the painted J center key. The choice of 

preferred nand was his. One practice test was allowed and 

followed by two dosely-timed tests of ten seconds for each 

hand. Ia eases of unclear choice or question, a third test 

waa admidstered. 

Connecting Dot Test*- Each subject was requested 

to draw a pendled line perfectly connecting two dots arranged 

In vertical pairs along horizontal rows* Instructions in-

duded the caution to pass the pendled line between the two 

dots aad that if one of the dots was not touched, it was not 

considered a proper, vdid measure. An example ef the 

desired maneuver was demonstrated by the examiner on a chalk 

board* After the subject chose the hand he preferred and 

was given a practice opportunity, he was dlowed forty-five 

seconds to successfully join as many of the d n e horizontal 

rows of paired dots as was possible* T d s completed, he 

then repeated t d s test with the opposite hand. 

Cutting, Writing, Throwlag, Eating, Hammering, 

Battlag, aad Kicking.- In an effort to further measure 

manual domlaaaee, each subject was given instructions to 

perform the manual operations of a very usual nature, i.e.. 
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cutting a piece of paper with a scissors, writing one's 

name on one of the tests, throwing a small ball to the 

examiner, mimicking the operation of severd eating utensils 

available to the subject, striking a pencil with a simdated 

hammer, assuming a batting stance as investigator pantomines 

a pitching delivery, and kicking a falling object* Each of 

these operations was completed before other handedness tests 

were attempted so knowledge of the purpose was deded the 

subject. 

Tests for the Controlling Eye 

11 
To assure an exact replication of the Berner'*'4' study, 

the "99ry same techdque ot deteraidng the controlling eye 

in binoedar vision was used. D.E. Berner served as a 

consultant and trained tds investigator in the exact methods 

and scoring used in the earlier study. 

The Instrument used in tds testing was the Keystone 

Teleblnocular with six test slides or cards, all of which 

were manufactured by the Keystone View Company, Meadvilla, 

Pennsylvania.12 

Each subject was tested Individually in a qdet 

place where he was free from distractions and where other 

persons codd not hear his responses. The examiner used a 

11 Berner and Berner, Op. Cit.r p. 555-582. 

12 Gray, Op. Clt.. 1-11 p. 
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stop watch aad charted the subject's responses on the 

appropriate reeord forms* The Tdeblnocular and table were 

adjusted for the comfortable posture of each subject with 

his arms resting on the table* 

If prescriptive leases were worn constantly by the 

subject from arising until bedtime, testing for controlling 

eye was made with lenses* If the child wore glasses for 

classroom and/or reading only, evaluation of far-point 

vision was made without glasses and near-point reading was 

tested with glasses* Finally, if glasses were worn "some­

times" but never consistently by the pupil, all evduations 

were accomplished without glasses* These standards for 

examining pupils with prescriptive lenses were identical to 

those used by the Berners in making their evduations of 

controlling eye. 

Controlling Eye Near-Point Readlag.- Using the 

Keystone Tdeblnocdar the subject was shown three slides 

or cards of the Standardised Gray Oral Reading Check Tests 3 

which dlowed the child to display the efficiency of each 

eye, aad of both eyes together, in the act of reading* The 

examiner measured speed and quality of reading la terms of 

elapsed time aad number of errors* 

*3 JQnft*f P* 9+ 
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While the subject read, a record of the elapsed 

time ia seconds was taken* A continuing record of each 

error was d s o made on the record form. 

The examiner gave each subject the instructions 

which appeared la the manual provided with the test} "I 

want you to read this story out loud to me. Begin reading 

when I say 'begin*. If you find some hard words, read them 

as well as you can without help and continue reading. Now, 

begin," 

Controlling Eye Far-Point Reading}- Far-point was 

the equivdent of an actual distance of twenty feet. Cards 

were again presented with the Keystone Telebinocular. Each 

subject was expected to display the efficiency of each eye 

and both eyes together in distant vision. The examiner very 

carefully followed the relevant instructions appearing la 

the manual provided with the Telebinocular.15 

Standardized Tests 

The Calif orda Short-Form Test of Mental Maturity 

was admidstered by the classroom teachers in accordance with 

the instructions in the manual accompanying those tests* 

1% J&Afi., P* 9* 

^ ^J*!?*? ?1?« ^ f ^ * .Manual of, Instruction for 
gee with the Keystone Visud Survey^ servi^.l^adviri^ 
femaaylvaaia, Keystone ViewCompany, 1956, 1-20 p. 
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The Calif orda Aehlevemeat Test, "Reading Section," 

was admidstered by this investigator to all subjects* 

6* Schedde for Testing, 

The tests used in tds investigation were admidstered 

to the subjects as outlined in Table I. 

7. Orgadsatioa of the Data. 

The eye-dominance battery consisted of five trlds 

with the V-Scope and five trials with the hole-in-paper test. 

If fewer than eight of the ten trials at a given level were 

consistent, the subject was considered as having mixed-eye 

dominance. 

Hand dominance test results were recorded in terms 

of a score for the right hand and a score for the left hand, 

la the tapping test this score was the total number of JJ's 

typed with the given hand, regardless of whether the subject 

had two or three trials. With the dot test, the score for 

each hand was the number of dots actudly connected with the 

penciled line. 

The raw scores on each of the two handedness tests 

above were converted to ratio scores by means of the formula 

( $£ ) 100, where R, was the raw score of the right hand and 

& was the raw score of the left. 



Table I . -
The Testing Schedule for Deteraldng 

the Controlling Eye, the Dominant Eye, 
Hernial Dominance, and Reading Achievement, 

purpose of Test Name of Test Number of Trials Criteria Test Re­
plicated 

Controlling Eye 
Far-point 

Controlling Sy9 
Near-point 

Dominant Eye 

Dominant Hand 

Reading Achieve­
ment 

DB-ID 
DB-2D 
DB-3D 

DG-9 
DG-10 
DG-11 
V-Scope 
liole-in-paper 

Cutting 
Jriting 
Throwing 
Eating 
Tapping* 
Connecting Dots' 

C d i f . Ach. Test 

Practice t e s t 
1 
1 

1 
1 
1 

5 
5 

1 
1 
1 
1 
3/hand 

%5 sec/hand 

Not considered 
Compare score for each eye 
Compare score for each eye 

Compare rate and errors 
Compare rate and errors 
Compare rate and errors 

S/lC^clear right or left 
bVlO-clear right or left 

3A=clear 
3 A =clear 
3/%=clear 
3/%=clear 
Converted 
Converted 

right or left 
right or left 
right or left 
right or left 
to ratio scores 
to ratio scores 

Grade eqdvalent 

Berner 
Berner 
Berner 

Berner 
Berner 
Berner 

Hlllerieh 
Hlllerieh 

Berner 
Berner 
Berner 
Berner 
Hlllerieh 
Hlllerieh 

Hlllerieh 

a The raw scores on each test were converted to ratio scores by means of the formda 
RT(R"*L)100, where H is the raw score for the right hand and L for the left. The total group 
then was divided into right-inclined and left-inclined groups, and any subject whose score 
fell sore than If s.d. from the mean of the group in the direction of ambidexterity (ratio 
score of 50) was considered ambidextrous. 

The same as "a" above. 
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Oa each of these two handedness tests, the total group 

was thea divided lato a left-Inclined group with scores of 

forty-alaa aad below and a right-inclined group with scores 

of fifty-one aad above. Mean and standard deviation were 

computed separatdy for the right-inclined and the left-

Inclined group. Any subject exceeding one and one-half 

standard deviation from the mean In the direction of ambi­

dexterity was conddered mixed-handed and was Included with 

the subjects who scored exactly fifty. Finally, resdts of 

both haadedaess tests had to be la agreement or the subject 

was dassifled as mixed-handed. 

As a further measure of manual dominance, the subject 

was given one trial of cutting, writing, throwing, eating, 

hammering, batting, and kicking. Placement in the left 

control group was made If major motor activity employed the 

operation of the left hand, and In the right control group 

if the right hand carried on the major motor activity. There 

was crossed control when major motor activity was employed 

oa both ddes of the body. Assessments were made based on 

hand use, not preference* 

Subjects, on the basis of dominance test resdts, 

were grouped lata three dominance categories 1 udlaterdly 

dominant, crossed doainaat, and mixed dodnant which included 

a U subject* who were uadear la eye dominance, hand dominance, 

or both eye aad hand domlaaaee. 
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Scoring of the tests for the controlling eye resulted 

la placing subjects in one of three categories of control: 

left-corresponding control, right-corresponding control, or 

crossed control which induded all subjects who exhibited one 

or mare of the three following factors: a) lesser binocular 

effideacy for distant vision In the eye on the side of major 

motor use; b) lesser binocular effideacy in the act of 

reading on the side of major motor use; or c) sigdfleant 

ambidexterity. 

Efficiency for distant vision In each eye was measured 

by percentage points, four being deducted for a completely 

missed response aad two deducted for a corrected response. 

Speed of response, when markedly different in either eye, was 

d s o a consideration. When one eye scored six or more per­

centage points lower than the other, it was designated as 

the lesser efficient. 

Near-point efficiency in each eye was determined by 

adding the seconds of elapsed reading time to the number of 

reading 9TT0T9 iadudlag reversds. when one eye scored d n e 

or more points higher thaa the other, it was considered to be 

the less efficient. 

These cut-off points were those established by the 

Beraers ia their research. 

Those subjects which displayed visual problems, such 

as convergent vision, dteraating visloa, or monocular visloa, 
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were placed in a special category and were not included in 

any statistical comparisons. 

In addition to a total reading achievement score, a 

readlag differential score was desired in which the factor 

of intelligence could be held constant. This score was 

attained in the following manner. The subject's chronologi-

e d age was computed as of the testing month and the I.Q. 

determined by use of the Cdlforda Test of Mental Maturity* 

With this data a reading expectancy was determined by means 

of the formula CA • 3(CAxIQ)-5. Subtracting the actud read-

ing expectancy yielded a figure which was the reading differ­

ent id, plus or sinus, for each subject* 

This was in keeping with Hlllerieh's earlier study. 

$• Treatment of the Data. 

Sigdficance of difference between the controlling eye 

aad the sighting eye was determined by ohi square. Changes 

in eye-hand dominance from second to eighth grade was d s o 

evaluated by chl square. This statistical method was d s o 

used to determine differences in eye-hand dodnance patterns 

between male and female children* 

Subjects were grouped into three dominance categories, 

uxxllaterdly dodnant, crossed dominant, and mixed dominant* 

Sigdficance of difference in mean reading achievement and mean 

readlag differential among the three dominance groups was 

determined by the J test. 
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A similar grouping, in terms of unilateral control 

and crossed coatrol, dlowed comparison of both reading 

achievement aad reading differential for these groups* Agdn 

significance ef difference ia both mean reading achievement 

aad readlag differential was determined by the t test* 

As a further check agdast differences among later­

ality groups, subjects were divided into two groups, those 

at and above grade levd aad those below grade level ia read-

lag aehlevemeat. Significance of difference in dominance 

characteristics aad coatrol characteristics of the two groups 

was determined by chl square. 

To assure accurate replication of the Berners' study 

in terms of the Keystone testing, Mrs. Berner, who did the 

testing in that study, served as a consultant in training the 

Investigator in use of the tdeblnocdar • Results and their 

interpretation were reviewed by Dr. Hansi Patience, a Gleaview, 

Illinois, ophthalmologist* Dr. Robert L. Hlllerieh, d s o to 

ensure accurate replication of d s research, trained the 

investigator in the use and interpretation of the dominaace 

tests admidstered to these subjects in kindergarten and 

second grade* 

The following chapter details the findings which were 

the result of this testing* 



CHAPTER III 

FINDINGS 

The purposes of this study were to investigate a 

posdble dlstlnetioa between the controlling eye la binocular 

vision aad the dominant eye used la sighting, and to investi­

gate the relationship between both hand-eye dominance and 

control characteristics with reading achievement and reading 

expectancy. A corollary investigation was made of a possible 

developmental tread away from mixed dominance as reported in 

an earlier study which followed the same population from 

kindergarten to dd-third grade. 

1. Determination of Dominance. 

To determine eye doainaaee, the V-Scope and hole-in-

paper teats were admidstered five times each la kindergarten, 

la grade two. and again la grade eight. A minimum of eight 

of the tea responses was arbitrarily designated as establish­

ing 9±9Kt eyedaess* Fewer than eight consistent preferences 

were considered aa indication of unclear or mixed eyedaess. 

While the raak order of each of the dominance characteristics 

was the same, there was a marked increase in the percentage 

of aabi-eyedness or mixed eyedaess in eighth grade at the 

fexpensa of hath right eyedaess and left-cyedness. This data 

would tend to remove support from Beraer's contention that the 
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dominant eye used in sighting is developed shortly after 

birth and does not change throughout the growth and develop­

ment of each individual unless altered by trauma. Table II 

shows the results of the eye dodnance tests. 

Hand dominance was tested in kindergarten, in grade 

two, and agdn in grade eight by means of a modified tapping 

test, using the J} key on a typewriter, in grades two and 

dght, the eoaaeeting dots test was d s o admidstered to the 

subjects. Ia the ease of both hand-dominance tests, raw 

scores were converted to ratio scores by means of the 

formula used by Hlllerieh ia his study* A ratio score of 

fifty represented exact equdlty of hand skill or ambi­

dexterity* Subjects with ratio scores above fifty were 

considered right-Inclined and those with scores below fifty 

were coasldered left-inclined, in the case of both the 

right-Inclined group and the left-inclined group, one and 

one-half standard deviation from the mean In the direction 

of a score of fifty was established as the cut-off point 

between dear and dxed handedness* Handedness on both 

tests had to be in agreement or the subject was classified 

as mixed handed or ambidextrous. Resdts of the distribution 

of the ratio scores are reported in Table III. 

1 Rati© score » (R*L5 100, where R was the raw score 
for the right hand aad L was the raw score for the left 
hand* 
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Table I I . -

Results of Eye Dominance Tests. 

DosdLaaat Kindergay^efi Grade ? Grade ft , 
Eye Number Per cent Number Per cent Number P e r c e n t 

Right 232 58.00 2%0 60,00 1%8 5%.21 

Left 136 3%*00 1%2 35*50 67 2%.5% 

Mixed 32 S.00 16 %*50 5$ 21.25 

Totd %00 100.00 %00 100.00 273 100.00 
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Table I I I . -

Dlstrlbution of Ratio Scores 
on Grade Sight Handedness Tests* 

L*** r a l -n SfjFPtai A .. . •, Connecting Dots, 

Group Mean B*D, Cut-off Mean S 7 9 . C u t - o f f 

Below 50 %6*7 %*6 Below 50 %0*92 %*2% Below %7 

Above 50 52*83 1*26 Above 51 60.29 %*32 Above 5% 
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The range of ratio scores was quite narrow on the 

tapping test, and a good deal wider on the connecting dots 

test as indicated in Table IV. The connecting dots test 

appeared to be the better test for the determination of 

handedness because the factors of both accuracy and speed 

were acre dearly involved. 

An examination of Table V evidenced that the de­

crease la percentage of right-handed children from kinder­

garten through grade two has continued through grade eight, 

while the percentage of ambidextrous children continued 

the Increase that was noted between kindergarten and grade 

two. This wodd seem to make untenable Hlllerieh's observa­

tion that the Increase noted In grade two was primarily the 

resdt of the inclusion of the connecting dots test. 

Table VI shows the number and percentages of sub­

jects in each dominance group in the three grades tested. 

Decreases that were evident from kindergarten to grade two 

in the unllaterd and crossed dominant categories have con­

tinued into grade eight* The two mixed dominance categories 

which had shown a percentage increase from kindergarten to 

grade two continued their growth. The three other mixed 

dominance categories which had decreased slightly in grade 

two reversed this trend and displayed a noticeable increase 

la grade dght. These changes were the resdt of an increase 

of both mixed eyedness (Table II) and mixed handedness 

(Table V). 
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Table IV.-

Cut-offs for Handedness Tests at Grade Eight Based 
on Hlllerieh's Criteria* 

Test Left-Handed Ambidextrous Right-
Handed 

ammmmmm •! m i in i •• «iii H I • . i n n II m i n i . i n i I 

Tapping Test 0-%9 50-51 52-100 

Connecting Dots Test C-%6 %7-5% 55-100 

mmpmmmmm 52S3 
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Table V.-

Resdts of Hand Domlaaaee Tests. 

Dominant 
Hand 

Right 

Left 

Mixed 

Total 

Kindergarten 
Number Per cent 

330 

%1 

29 

%00 

82.50 

10.25 

7*25 

100.00 

Grade 2 
Number 

30% 

31 

65 

%00 

Per cent 

76.00 

7*75 

16.25 

100.00 

Grade 6 
Number 

121 

22 

130 

273 

Per cent 

%%*32 

6.06 

%7*62 

100.00 
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Table VI.-

Humber aad Percentage of Children ia Each Dodnance Group at 
Kindergartea, Grade Two and Grade Eight, 

caBOBMHancnaaBsaHMBK 

Eye-Head Kindergarten Grade 2 Grade S 
Dominance Number Per cent Number Per cent Number Per cent 

Right-Right 197 %9.25 1&7 
Left-Left 17 %*25 15 
Right-Left 17 %*25 12 
Left-Right 112 28.00 105 
Right-Mixed IS %*50 %1 
Left-Mixed 7 1*75 22 
Mixed-Mixed % 1.00 2 
Mixed-Right 21 5.25 12 
Mixed-Left 7 1*75 % 

T o t d %00 100.00 *K>0 100.00 273 100.00 

^.75 
3*75 
3.00 
26.25 
10.25 
5*50 
0.50 
3*oo 
1.00 

75 
8 
6 
29 
67 
28 
33 
17 
10 

27.%7 
2.93 
2.20 
10.62 
2%. 55 
10.26 
12*09 
6.22 
3.66 
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The f i n d grouping of subjects, divided in terms of 

sex aad based oa the Hlllerieh dominance tes t s In grade two, 

together with the r e s d t s from grade eight , i s reported in 

Table VII. This data more emphatically presents the increase 

l a the mixed dominance category from second to eighth grade, 

a t the expense of a decrease in percentage of subjects in 

various u d l a t e r a l aad crossed dodnance categories* There 

was aa increase of 36*5$ i n sdxed dominance subjects while 

the greatest decreaae was in the uni la tera l ly r ight dominant 

group with a lossof over 19$* 

2 . The Dominant Eye and the Controlling lye . 

A problem we s encountered in r.ttempting to identify 

the d is t inc t ion between the dominant eye used sighting and 

the controlling eye used In tinocular vis ion. While Hlllerieh 

pr999nt&di ?9ry d e f l d t e cut-offs to dist inguish the dominant 

eye charac te r i s t ics , thereby allowing a d e f l d t e placeaeat to 

be made, no such d e f l d t e cut-offs were suggested by the 

Berner*for determination of the controlling eye* The 

Berners' in te res t was in uni la teral or crossed control with 

ao allowance for a mixed controlling-eye category. Therefore, 

l a evaluating the f i r s t hypothesis, t d s investigator was 

forced to make the following determinations of the controlling 

eyet subjects, who had been placed in the u n l l a t e r d control 

^t<m» as a r e su l t of the Mtmr c r i t e r i a and whose handedness 
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Tade V I I . -

Eye-Hand Dominance of Subjects 
in Grade Two and Grade Fight. 

Eye-Hand 
Dominance 

Grade 2 
R-R 

Grade o 

Grade 2 
L-L 

Grade 8 

Grade 2 
R-L 

Grade b 

Grade 2 
L-R 

Grade & 

Grade 2 
Mixed 

Grade £ 

Boys 

$7 

3% 

6 

5 

% 

% 

%S 

1% 

%% 

65 

Number 
Gir ls 

100 

%1 

9 

3 

a 
2 

57 

15 

37 

90 

ssssssssssz 

fb'Cai 

I07 

75 

15 

0 

12 

6 

105 

29 

81 

155 

Per Cent 

%6.75 

27.%7 

3*75 

2.93 

3.00 

2.20 

26.25 

10.62 

20.25 

56.7S 
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was assessed to be right, were sdd to exhibit right con­

trolling eyedness* By the same token, those subjects who 

were assessed to have udlaterd control and whose handedness 

evduation was left were placed in the group of left control­

ling eyed subjects. Subjects, who had been placed in a 

crossed control category based on the Berner criteria and 

whose visud effideacy in one eye exceeded the cut-off at 

one distaace and not at the other distance, were placed in 

the mixed controlling eye category. Subjects who exceeded 

the Berner cut-offs for the left eye at both far-point dis­

tance and at near-point distance were placed in the left 

controlling eye category and similarly those whose right eye 

exceeded the cut-offs were placed in the right controlling 

eye category. 

A data analysis was conducted to determine whether or 

not a distinction existed between the dominant eye and the 

controlling eye. The cni square test of significance was 

chosen. The region of rejection consisted of the values of 

chl square which had a probability associated with occurrence 

of .05 or less under the null hypothesis* 

The dominant eye and controlling eye groups were 

established in three categories, in each of which the actud 

number of right-eyed, left-eyed, and mixed-eyed subjects were 

compared to an expected frequency based on a hypothesis of 

independence. Results are presented In Table VIII. 



Tade VIII.-

Coaputation of Chi Square to Determlae Distinction 
Between Doainaat and Controlling Eye. 

Observed Expected « 
f^«W {?•) . Frequency (fd fo - fe ,(frf*i /f*ir*Hf> 

Doainaat Controlling Dominant Controlling Dominant Controlling Dominant Controlling 
Eye Eye Eye Eye 

1%7 152 1%9*5 1%9*5 -2*5 2*5 0.0%2 0.0%2 

66 31 %b.5 %B*5 17*5 -17*5 6.31% 6*31% 

60 90 75.0 75*0 -15.0 15.0 3*000 3.000 

df * (3-D (2-1) * 2 x2 * 18.712 

5S 

Cs 
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The vdue for chi square was found to be IS,712. 

The table for vdues of chi square revealed that the pro­

bability associated with obtaining a vdue as large as the 

observed vdue was better than .001 for two degrees of free­

dom with a two-tailed test* As a resdt, the first null 

hypothesis was rejected at the .05* *01, and .001 levels in 

favor of the research hypothesis, there is a sigdfleant 

distinction between the dominant eye used la sighting aad the 

controlling eye used ia binocular visloa. 

3* Crossed Dominance and Readlag Achievement. 

Subjects' readlag aehlevemeat was based on the totd 

readlag score of the California Aehlevemeat Test admidstered 

at grade S*2* The sigdficance of difference la mean readlag 

achievement between the group of crossed dominant aad uni­

laterally dominant subjects was determined by the j& test. The 

£ tests la this study were based on the assumption that two 

independent random samples were taken from normd populations 

whose variances were not necessarily equal* The Smith-

Satterthwalte test was used to test the null hypothesis. See 

Appendix 6. 

Table IX preseats a calculated £ value of 0*1527 which, 

when compared to a table of t using a degree of freedom of 

60*05, *** l9az than 3U96* Thl* test indicated acceptance of 

the null hypothesis at the .05 lavel: there is no significant 
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Table IX.-
A Comparison ef Differences l a Meaa Reading Achievement 

Between the crossed Dominant Group and the 
Oallateral Dominant Group. 

Domlaaaee Number Reading Achievement t t .05 
&a, Qrad,e Beuiro^ent 
mm immm* 

Crossed 35 9.&971 2.2579 0.1527 1*96 

Onilaterd 33 9.8516 1.9557 
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difference ia readlag achievement between children of crossed 

dodnance aad those of unilateral dominance. 

The comparison of mean reading achievement did not 

consider the influence of intelligence, per se* To minimise 

this influence a readlag differential was computed by de­

ducting each subject's reading acdevement for an expected 

acnievement based oaHs I.Q. A comparison of mean readlng-

differeatlal scores betweea the crossed dominant aad udlaterd 

groups is shown ia Table X. 

%• crossed Control and Reading Achievement. 

The £ test was d s o used to deterdne the sigdficance 

of difference between the group of crossed contrd subjects 

as contrasted with the udlaterd control group. Resdts are 

presented la Table XI. 

The computed l of 1.7%36 reported was less than the 

table value of 1.96 at the .05 level of significance using 

the degree of freedom 196.%3. T d s test resdted in the 

retention of the null hypothesis 1 there Is no slgdfleant 

difference in reading achievement between children of crossed 

control aad those with udlateral control. 

Agda, to obviate the influence of subjects' I.Q., 

the data in Table XII, caged on reading differential, was 

submitted to analysis by £ test. 
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Table X.-

A Comparison of Differences ia Mean Reading Differentid 
Between the Crossed Dominant Group and the 

Onilaterd Dominant Group. 

Dominance Number Reading Differentid t 1*05 
ifiQradf SquAvsAan^ 

Crossed 35 0*3257 1.1%%9 0.7715 1*96 

unilaterd 83 0.167% 0.7766 
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Table XI.-

A Comparison of Differences In Mean Reading Acdevement 
Between the Crossed control Group and the 

Udlaterd Control Group. 

Control Number Reading Acdevement j£ J**C5 

« . M w a a M > > n n a n a M M i l a i M a * i M M M M W M i 3 a s L M a a | J S l H S s ^ 

Crossed 101 9*7227 2.1561 1*7%36 1.96 

uailaterd 172 1G.G3%8 1.8390 



FINDINGS 13% 

Table XII.-

A Comparison of Dlff ereaces la Mean Reading Differentid 
Between the Crossed Contrd Group and the 

Udlaterd Coatrol Group. 

Coatrol Number Readlag Differentid t J.05 
in Grade Equivalent 

Crossed 101 .2703 I.038I 1*1057 1*96 

Unilateral 172 .1290 1.036*1 
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The £ value r e s d t e d l a the acceptance of the premise 

that differences l a mean reading di f ferent ia l between the two 

contrd groups were not s ignif icant at the .C5 leve l using 

a degree of freedom of 209*0%. 

5. Mixed Doainaaee aad Readlag Achievement. 

An ef fort was made to determlae the difference i n 

both mean reading achievement aad readlag d i f f e r e n t i d for 

children exhibiting mixed dominance as contrasted with those 

of ual lateral domlaaaee by use of the J* t e s t . R e s d t s 

follow aa Table XXII. 

The two-tailed X t o s t analysis, using a degree of 

tr9*$om of 167-071 rev**!*® that the mixed dominant group 

did not significantly differ in mean reading aehlevemeat from 

the ualiatord grejap at the .05 level of significance. The 

null hypothesis was retained, there exists no significant 

dlffereaoe at the .05 lavel betweea mixed and unilaterally 

dominant groups la terms of mean reading achievement* 

To remove the influence of I . Q . on resdts , readlag 

differentid scores were computed. The comparison of aixed 

and unilaterally doainaat pupils, in tonus of readlag differ­

ential, Is reported la Table XXV. the i *C5 value was 

determined using a tim^rm of freedom of 197*52* 
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Table XIII.-

A Comparison of Differences in Mean Reading Achievement 
Between the Mixed Dodnant Group and the 

Oallateral Dodnant Group. 

Dominance Number Reading Achievement t t.Q5 

„Moan , , Variance 

Mixed 155 9.9607 1.9383 0.5731 1*96 

U d l a t e r d 83 9.8518 1.9557 
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Table XIV.-

A Comparison of Differences in Mean Reading Differentid 
Between the Mixed Dominant Group and the 

Unilateral Dominant Group. 

Dominance Number Reading Differentid t t.05 
in Grade Equivalent ~" 
Mean Variance 

Mixed 155 0.1536 1.1506 -0.1075 1.96 

Oni l a t e rd 83 0.1675 0.7766 
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Aa analysis of the data provided by Tables XIII and 

XIV necessitated the acceptance of the fourth hypothesis at 

the .05 level, there was no significant difference in 

reading achievement between children of dxed dominance and 

those of unilateral dominance* 

In a further effort to discover a possible relation­

ship between dominance and reading achievement as presented 

by the second, third, and fourth hypotheses, d l subjects 

who scored below thdr grade norm of 8*2 were compared, in 

terms of percentages la each dominance group, with the pcr-

eentages la those same dominance groups of subjects who 

scored at or above grade level* The results are reported in 

Table XV* 

Table XV reveals a slight tendency for subjects 

below grade level in reading achievement to represent a 

larger percentage of crossed dominance when compared to 

those above grade level, wdle the above-grade-level subjects 

exhibit a greater percentage of mixed dominance as compared 

to those below grade level. Chi square was used to deterdne 

the slgalflcance of this finding* The three dominance groups 

reported ia Table XV were established in three categories, 

ia each of which the actual number of subjects below grade 

level was compared with those at or above grade level* 
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Table XV.-

Eye-Hand Dominance of Subjects Below Grade Level in To td 
Reading score Compared with the Dodnance of Subjects 

At or Above Grade Level. 

Dominance ^ , gfjrvy 8*2 
Number ?9t cent 

&% P»3 P.§°Y* Qtj 
Number Per coat 

U d l a t e r d 

Mixed 

Crossed 

11 32*35 

17 50.00 

6 17.65 

73 30.0% 

139 57*20 

31 12*76 

Totd 3% 1C0.CC 2%3 ICG.CO 

http://1C0.CC


rxwum i%c 

Table XVI reveals a chi square of .Ciu5 which com­

pared to 5*991* the value given in the cnl square table for 

the .05 level of slgalflcance a t a degree of freedom of 2, 

indicates no significant difference in the groups* 

6. Dominance Plffereace Between Children 
in Second and Eighth Grade* 

The r e s d t s of a s t a t i s t i c a l anelysia of the data 

re la t ing to the f i f th hypothesis, i . e . , that there i s no 

significant difference l a the eye-hand domlaaaee pattern of 

children between second and eighth grade, would lack 

r d i a b i l i t y without aa evdua t ioa of the dodnance character­

i s t i c s of subjects who were dropped froa the second grade 

populatloa as a resu l t of the re*location of family residences. 

A comparison of subjects &T®p$&& and those retained in the 

study a t eighth grade, In terms of dominance character is t ics 

as tested a t grade two, la presented in Table XVII. 

The greatest dispari ty shown in the table exis ts In 

the right-mixed dominance group, which offer;* a difference 

in percentage between subjects remaining and those dropped 

of o d y 5*%i* 

AS further evidence of the similari ty of both groups, 

Table XVIII l i s t s the percentages in each of the tores 

dominance categories under consideration. 

fshies XVII mm mil indicate t ha t , wall® opt ima 

wauUtUm of the pwrnmrn of a l l mmvd grade subjects l a 
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Table XVI.-

Computation of Chi Square to Determine Difference in Dominance 
Between Subjects Below Grade Level in Total Reading Score 

Compared with the Subjects At or Above Grade Level. 
— M W I J — f * W * * W » I ' •• W l ^ — — — — • * — • I ! • > • \><m HI • • !• »• _•••••! • —H»«l l l l l l« l l l»H*l l M I — 1 1 1 , . — * — » • » • !•• I l l W l l . ! ! * ! • I I •• I I 111*11 W»»»».**W*^*»^^^W*WW*W^»l*^*MW^^WW»*>^WiWIBWP' 

Observed Expected 2 

fgWWMT USJ Frequency (fe) fo - fe ( f o - f o r / f o ratios 
At oar Above Bdow At or Above Below At or Above Below At or Above Below 
Grade Level Grade Level Grade Level Grade Level 

73 11 73*7 10*3 - -7 .7 .007 .0%7 

139 17 136.9 19.1 2.1 -2 .1 .032 .230 

31 6 32.5 %.5 -1*5 1*5 .069 .511 

df « (3-1) (2-1) «2 x2 * .m5 
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Table XVII.-

Eye-Hand Dominance Cha rac t e r i s t i c s of Grade Two Subjects Who 
Reaalaed In the Grade Eight Study as Compared to Those 

Dropped from the Study. 

Eye 

Right 
Right 
Right 
Left 
Left 
Left 
Mixed 
Mixed 
Mixed 

Totd 

Hand 

Right 
Left 
Mixed 
Left 
Right 
Mixed 
Mixed 
Right 
Left 

Totd in 
Grade Two 

187 
12 
%1 
15 
105 
22 
2 
12 
% 

%00 

Subjects 
Remaining 

132 
5 

33 
6 
76 
15 
2 
5 
3 

277 

Subjects 
Dropped 

55 
7 
8 
9 
29 
7 
0 
7 
1 

123 

Remaldng t Dropped: 
Per cent 
in each 
category 

%7.65 
1.81 
11.91 
2.17 

27„hh 
5.%1 
O.72 
1.81 
1.08 

100.00 

Per cent 
in each 
category 

%%.72 
5*69 
6.50 
7.32 
23.5^ 
5.69 
0.00 
5.69 
c.ol 

100.00 
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Table XVIII.-

Comparison of Udlaterd, Crossed, and Mixed Dodnant Groups 
in Terms of Percentage Dropped or Retained from the 

Original Grade Two Study. 

Dominance 

Remaining: 
Per cent in 
each category 

Dropped: 
Per cent in 
each category 

Unilateral 

Crossed 

Mixed 

%9.82 

29.25 

20.93 

52.0% 

29.27 

18.69 

Totd 100.00 1CC.0C 
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grade eight was not la existence, the percentage of subjects 

dropped was reasonably in keepiag with the percentage re-

malalag la the study, thereby obviating the concern that 

subjects remaining la grade eight were not a true sample of 

the origind popdatlon from grade two* 

The decrease la mixed eyedaess between kindergarten 

aad grade two, as reported by Hlllerieh, was found to reverse 

itsdf la grade eight, aad the mixed handedness Increase 

reported by the same author showed a rapid acceleration in 

grade dght, as noted ia Tables II and V respectively* 

The three dominance groups reported ia Table XV were 

established as three categories la each of wdch the same 

children, both as second grade subjects and eighth grade 

subjects, were compared with an expected frequency to deter­

mlae whether or not domlaaaee characteristics of these 

subjects had changed. Results of this comparison are reported 

la Table XXX* 

The computed chi square of 72*255 when compared to 

13.815* wdeh was the largest chi square value given for 

the .001 level at a degree of freedom of 2, was regarded 

as extremely slgdfleant and the hypothesis of no difference 

betweea the two groups in terms of dodnance characteristics 

must be rejected* 
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Table XIX*-

Computation of C M Square to Determine the Difference in 
Dominance Characteristics Between Grade Two and 

Grade Eight. 
9SSSSSSSSS8S39B8S 

2 
Observed Expected (fo-fe) /fe 

SeeondBighih Second Eighth Second Eighth Second Eighth 
Grade Grade Grade Grade Grade Grade Grade Grade 

136 83 109*5 109*5 26.5 -26.5 6.%13 6.%13 

59 155 107*0 107*0 -%S.o %8.0 21.533 21*533 

78 35 56.5 56.5 21*5 -21*5 8.181 S.lSl 

df * (3-1) (2-1) * 2 x2 * 72.255 



FINDINGS 1%6 

7* Dominance Differences Between M d e 
and Femde Subjects* 

A geuaraily accepted premise has been that because 

female students are sere apt thaa male subjects to engage 

la small musde activity, they are d s o more likely to 

establish haadedaess earlier aad acre firmly* This prompted 

the effort to determine a rdatlonship between the eye-haad 

dominance patterns of boys aad girls* 

Chi square was used to test the slgalflcance of 

difference* The three domlaaaee groups reported ia Table XV 

were again established as three categories ia which the 

actud number of male sad female subjects was compared* 

Resdts are reported ia Table AA. 

Rejection of this sixth hypothesis required a chi 

square of greater than 5*991 to be significant at the ,05 

level with two degrees of freedom* The o d square of 1*296 

is considerably 19*9 tnaa significant, leading to acceptance 

of the hypothesisi there is no sigaifleant difference ia 

the eye-haad domlaaaee patterns of male and female children* 

Toe succeeding pages offer aa Interpretation of these 

findings aad suggest some posdble areas for future research* 
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Table XX.-
Computation o f CM Square t o Determine the D i f f e r e n c e i n 

Domlaaaee C h a r a c t e r i s t i c s Betweea Male and Female 
S tudents I n Grade E i g h t . 

2 
Observed Expected (fo-fe) / f e 

rrequeftcy (fo) Frequency (fe) fo - fe _ X £ t i £ 3 _ _ 
Male Female Mde Female Male Female Male Female 

39 %% 37.092 %5.908 1.908 -1.908 0.098 0.079 

65 90 69.267 85*733 -%*267 %*267 0.263 0.212 

18 17 15*6%1 19.359 2*359 -2.359 0*356 0.287 

df * (3-D (2-1) a 2 x 2 « 1 .296 
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1 . Summary. 

A totd of 277 subjects were iavolved la aa Investi­

gation of the posdble distinction between the controlling 

eye in binocular vidon and the dominant eye used ia sighting, 

aad ia aa investigation Into the relationship between both 

haad-eye dominance and control characteristics ia regard to 

readlag acMevement and reading differentid. A corollary 

Investigation was made of a possible developmental tread 

away from mixed dominance as reported in aa earlier study 

wMch followed this same populatloa from kinder gar tea to 

dd-thlrd grade. 

The subjects were admidstered two eye-dominance 

tests, the V-Scope and the hole-in-paper test, la grade 

dght. The controlling eye was determined at both far-point 

and reading diatances by the use of the Keystone Telebinocular. 

A modified tapping test and a connecting dots test 

were admidstered. Further deterdnetion of handedness was 

made by observing the subjects la the act of writing, throw-

lag, eating, hammering, batting, and kicking. 

The California Short-Form Test of Mentd Maturity 

was used to determlae the readlag expectancy aad the Cdlforda 

Aehlevemeat Test assessed readlag aehlevemeat. 
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On the basis of the tests for control, the subjects 

were divided into three groups, uallateral control, crossed 

control, aad visual problems* Using the dodnance tests, 

subjects were placed into three groups also: udlateral 

dominance, mixed dominance, and crossed dodnance* 

The j£ test was used to determine sigdficance of 

differences in readlag achievement and reading differential 

betweea crossed and mixed dodnant groups as compared with 

the unilaterally dominant group and between the crossed 

control group as compared with the udlateral control group. 

C M square was used to identify differences in 

dodnance configurations of subjects below grade level in 

readlag as compared with those at and above grade level. 

SigMficance of differences between the controlling eye 

and the dominant eye was determined by chi square as were 

changes la eye-hand dominance from second to eighth grade. 

T M s statisticd method was dso used to determine the 

differences ia eye-hand dodnance patterns between mdes and 

femdes. 

2* Conclusions, 

As a result of those investigations, the following 

hypotheses fdled to be rejected at the .05 levels 

1. There is no sigalfleant difference in readlag 
aehlevemeat betweea children of crossed dominance 
aad those of udlaterd domlaaaee* 
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2* There is ao slgdfleant difference in reading 
acMevement between children evidencing crossed 
eoatrol and those with unilateral control. 

3* There Is ao dgdfleant difference in reading 
acMevement betweea oMldrea of dxed dominance 
and those of udlateral dominance* 

%. There Is no significant difference In the 
eye-hand domlaaaee patterns between male and 
female children. 

The following hypotheses were rejected at the .05 

levels 

1. There is no slgdfleant distinction between the 
dominant eye used ia sighting and the controlling 
eye used in binocular vision* 

2. There is no slgdfleant difference in the eye-
hand pattern of children between second and 
eighth grade. 

3* Interpretation* 

Any study of laterdity is weakest at Its very beset 

the tests used to determine laterality are not conclusively 

validated. In this study, tests were selected which had been 

used ia earlier studies by Hlllerieh and by Berner. 

The rejection of the first hypothesis, comparing 

dominant eye status of subjects with that of their control­

ling eye, was based on tMs iavestigator's subjective identi­

fication of the controlling eye as indicated by Berner»s 

generd description of control. The Berner research deter­

mined the generd eoatrol status but did not present cut-offs 

for determination of the controlling eye spedfically, T M s 
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acknowledgment might debilitate the power of the rejection 

of this hypothesis. 

Rejection of the second hypothesis was based on the 

findings regarding both eye and hand dominance. 

Use of the tapping test and connecting dots test 

replicated from Hlllerieh*s study, supported the brief that 

handedness is a matter of degree, ranging from exact equality 

of head to extreme differences in skill with the right or 

left hand. Based on Hlllerieh's tests, right-handed sub­

jects have decreased In number by 31.68 per cent in grade 

dght from grade two and the ambidextrous subjects have in­

creased by nearly the same amount. T M s finding is in 

opposition to the premise that the dodnant hand develops 

rather early la life aad strengthens in preference there­

after. T M s finding might be expldned by the fact that as 

cMldren grow and develop, they actually become less depen­

dent upon their dodnant hand and motor activity becomes 

more diversified. T M s greater diversification of motor 

activity may have resulted in the increase of cMldren in 

the ambidextrous category. 

Using the V-Scope aad the hole-in-paper test to 

determine eye dominance, there was Identified a marked in­

crease la the pereentage of mixed eyedaess In grade eight at 

the **&**** of right-eyed and left-eyed subjects. T M s data 

would tend U> remove support from Berner's contention that 
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the dominant eye used in sighting is developed shortly after 

birth aad does not change throughout the life of each 

indivldud udess dtered by trauma. 

The results of the dominance testing in eighth 

grade indicated that twenty-seven per cent of the population 

was udlatorally right dominant, while slightly better than 

half was in the mixed dominant category. These findings 

were rather inconsistent with those of other Investigators 

because of the emphatic increase in mixed dominant subjects. 

The suspicion that a longitudinal study dght dis-

doae a tread away from dxed dominance was not confirmed by 

tMs study. In comparing the resdts of dominance testing 

in grade eight with those in grade two, the investigator 

found that the alxed dodnance category shoved an increase 

of ninety-six and the unilaterally dominant group a decrease 

of fifty-three. T M s removed support from the prediction of 

Hlllerieh, based on M s identification of a decrease of dxed 

eyedness between kindergarten and second grade, that a 

further decrease might be noticed in these subjects by grade 

eight. 

A possible limitation developed from the longitudinal 

faeet of t M s study. The sample used was ody a part of the 

origlad sample tested la kindergarten and second grade with 

277 subjects remaidng from the original number of four 

hundred. The offset of this limitation was dimidshed after 
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a comparison of the percentages of remaining subjects and 

dropped subjects la each dominance category revealed differ­

ences that failed to Invalidate the resdts. 

It was established by Hlllerieh that a larger per­

eentage of boys was mixed dodnant and below grade level In 

readlag. T M s fact suggested a possible explanation for the 

relationsMp found by some other investigators between mixed 

dodnance and reading disability: usudly studies reporting 

a rdatiensMp between these two factors were studies of 

boys. T M s prompted the Inclusion of a sixth hypothesis 

comparing eye-hand dominance patterns between males and 

femdes in grade eight. 

Although it seems probable that boys, because of the 

more varied and more gross physical activity, were later In 

developing established handedness, analysis of the data 

evidenced that the differences were not slgdfleant at the 

eighth grade level. TMs finding would suggest that slower 

development of handedness in boys and their comparative lack 

Of readiness to begin reading may have no other relationsMp 

than co-existence. 

It was readily apparent that In the sample investi­

gated, dominance was not a slgdfleant factor in reading 

achievement. The factor of intelligence was obviated by the 

finding that differences in reading differentid between the 

dominance groups were not slgdfleant. T M s resdt 
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certainly buttresses the earlier findings of Hlllerieh 

with the same sample. 

Further support and reinforcement for tMs conclu­

sion came from the ascertainment that the dominance configura­

tion of subjects bdow grade level In reading did not 

significantly differ from those at or above grade level. 

Control characteristics were d s o found to be non­

significant factors in both reading acMevement and reading 

differentid. TMs result with these subjects was contrary 

to the finding of the Berners that crossed control was an 

extremely slgdfleant and causative factor in reading dis­

ability. As a possible explanation for tMs discrepancy, 

it is noted that Berners* resdts were based on retarded 

readers in a elided setting wMle the sample for tMs 

study was drawn from a normd school popdatlon* 

WMle the group of 277 subjects was a sufficiently 

large sample, other factors might have had a lidting effect 

on tMs study* The subjects were generally well above the 

natlond norms la both reading acMevement and intelligence. 

Furthermore, their home and school environments were 

academically richer* While these factors had no apparent 

effect oa dominance itself, the question arises as to whether 

the richer background helped to overcome some presumed 

handicap of dominance. 
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%. Recommendations. 

As a resdt of fladings reported la tMs study, the 

following recommendations are suggested• 

1* Because of the defldte laek of agreement among 
investigators in the area of dominance and 
reading, further studies into the causes of 
reading disability might prove more fruitful if 
conducted la aa area other thaa that of dominance. 

2* Probative efforts shodd be made into the effect 
of the decussation of the optic nerve allowing 
the right retinal fibers of both 9y9s to terminate 
solely in the right cerebrd hemisphere and the 
left retind fibers of both eyes to terminate 
solely in the left cerebrd hemisphere. Dis­
quisition of tds rardy referred to neurologicd 
premise might discredit future dodnance research. 

3* Previous studies attempted to Identify a relation­
sMp of crossed eoatrol to readlag disability but 
further efforts shodd be expended to deterdne 
the effeet of the controlling eye discrepancies 
at varied distances* 

%. T M s study suggested a difference between clideal 
aad public school studies in relating dominance 
and control characteristics to reading disability. 
Other studies should attempt to investigate tMs 
divergence further. 

5. T M s study offered evidence of defldte changes 
la dominance status over a dne-year period* Other 
longitudinal studies codd contribute to research 
by Identifying changes la coatrol as w d l as 
dominance status. 

6. Visual acuity has been discounted in previous 
research as a measure of eye dodnance* A question 
might be raised regarding the visual acuity of a 
given eye aad its role of coatrol la binocular 
vision* 
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February 193%* P» 238-239 and 270. 

A discussion of the evolution of a theory of l a t e r d 
deal nan fie jointly shared by Orton and Dearborn. The writer 
comcluded that the theory was drawn from c l i d e a l case 
studies and, therefore, must be accepted with reservation. 

— — - , Offlaty.PoftlBm«|| I^Natuje , Measurefl^ft, 
aa unpublished doetord thesis , Department 

of Psychdogy, Western Reserve Udversity, 193%, ix-187 P* 
TMs report referred to aa often neglected factor 

l a lateral i ty , i . e . . mlthough the nerve paths from the hands 
aad feet to the brain completely cross and terminate l a the 
oppodte cerebrd hemisphere, retinal nerve pathways do not 
fallow tMs pattern. TMs i s a very relevant consideration. 

" > . « - ' t "Certdn Visual Functions l a Relation to 
Reading Disabil it ies", i n Elementary School Joumd. Vol. 35, 
No* %, December 193%, P« 295-297* 

The findings indicated that eye-muscle Imbalance, 
dtarnating vis loa, laek of fusion, and ocular domlaaaee in 
sighting were i a some wayrelated to hemispherical domlaaaee* 
Accepted with reservation. 

pfffft 
Two hundred fifty-seven subjects with eye muscle 

iasuffldeney or squint wars examined and the data over­
whelmingly supported the theory that the dominant sighting 
eye was that ons with the greatest muscle sufficiency. 
Cautious use because of the atypical subjects* 
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Crosland* H.R., "Superior Elementary-School Readers 
Contrasted with Iaferior Readers in Letter-Position, 'Range 

The author used a sample of thirty-four defective 
readers aad tMrty-one superior readers to conclude a 
relationsMp between vlsud fields and eye dominance. 
Accepted with question because of the I.Q. variable—defec­
tives' mean was 97, the superiors' mean was 127. 

Cuff, N.B., "Study of Eyedness and Handedness*', in 

fflraM ftffj^rlifmM ffiTfWmt vol* 1%, NO. 2, April 
With a group of 237 elementary school cMldren and 

one of 109 college students, the writer used three tests of 
eye dominance and dne tests of hand dodnance to identify 
an assodatlon between 9y9dn9ss and handedness* Introduced 
winking as one test of eyedness* 

Davidson, Helen P.* "A Study of Reversals in Young 
Children", la Pedagoglcf) Stannary ?nd Journal pf Genetic 
Psychology. Vol* *>5» December 193%, P- %52-«f65* 

The author admidstered a series of reversd tests 
to 170 kindergarten and first-grade cMldren and declared 
that T9YW99l» are natural for young children. These 
errors decreased with advancement in mental and chronological 
age. A rather complete study of the subject at this grade 
level. 

Dearborn, Walter F., "The Nature and Causation of 
Disabilities ia Reading", in Recent Trends In Reading. 
Supplementary Educational Monograph, No. **9, CMcago, UMver­
slty ef CMcago Press, 1939, p. 103-110. 

Ia t M s clideal study of two hundred cMldren re­
ferred to the Harvard Psycho-Educational CliMc, it was 
reported that vlsud acuity, eye movement, and muscdar 
Imbalance had been eliminated as etiological factors in 
reading dlssbility. A relationsdp was found between 
laterality differences and reading deficiency. 

— — ™ "The Nature of Special Abilities and Dis­
abilities", la School and Society* Vol. 31, No. 799, May 10, 
1930, P* 632-636. 

A discussion of the value of dextrad and sldstrad 
movements of the eye and hand In reading and writing* Lacked 
statistical support. 
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Dearborn, Walter F., "Ocular and Manual Dodnance In 
Dyslexia" .in Psychological B d l e ^ t Vol. 28, Mo. 9, 
November 1931, P* 70H. 

A preponderance of left-eyedness and dxed or unclear 
conditions of ocular and manual dominance were found to be 
characteristics of one hundred subjects having extreme 
difficulty in learMng to read. Inadequate, short descrip­
tion of the subjects and measurement tools* 

— "TeacMng Reading to Non-Readers", in 
Elementary School Jourad. Vol. 30, 1929, p. 266-269. 

Correlates reversds with left-handedness and left-
eyedness, and dterations of correct sequence of letters with 
uadear or Mxed dominance of hand and eye. Accepted with 
reservation* 

deHlrsch, Katrine, Jeanette J* Jansky and William S. 
Langford, "Early Prodictloa of Reading Failure", In Bulletin 
of the Orton Society. Vol. 16, 1966, p* 1-12* 

Predictions of reading fdlure were based on twenty 
years of experience working with cMldren referred for a 
variety of ord language defidts to the Pediatric Lanaguage 
Disorder CllMc, Columbia-Presbyterian Medical Center. 
Interesting use made of local tests reflecting postdates of 
Plaget, Gesell, and Werner. 

Delacato, Carl H., The Diagnosis and Treatment of 
Speech aad Beading Problems, Springfield, Illinois, Charles 
CVThomas, 1 W , x-185 p* 

This work was subsequent to M s earlier book The 
Treatment and Prevention of Reading Problems and drew condu-
sidas from examining five hundred severely brain-injured 
cMldren} 500 brain-injured adults, 100 post-operative 
neurological patients, 200 deceased lab rabbits, 600 cMldren 
with speech and/or hearing problems, and 800 normal children. 
Net a statistical study. 

™ t "Ontogeny of Reading Problems", in Claremoat 
Reading Conference Yearbook, Vol. 27, 1963, p. UJ-iafg 

Presented the development of the bilateral pattern 
froa birth to maturity, from homolaterdity and biocdarlty to 
bllaterality and binocularity. An interesting presentation. 

fas author's major contribution to the subject of man's 
neurological organisation. Suggested man's development onto-
geswtieally recapitulates the phylogenetlc development of the 
n#rvous symtm* Offered many case studies to support his views, 
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Drelfuss, F.E., "Delayed Development of Hemispheric 
Pomlaamoo«. la ArcMves of Neurology, vol. 6, No. 5, 1963, 
p* 510-51%. 

Four patieats were presented in whom speech develop-
aeat was markedly delayed and who had poorly developed hand 
preference, all indicating evidence of bilaterd hemisphere 
disease. Reserve judgment on findings of merely four subjects. 

» ~ * *Z*"ll Elig*beth H.. The Significance of the Reversd 
Error In Reading, unpublished doctoral dissertation, Ualvar­
sity of iHehigan, 195%, 187 p. 

The author found no slgdfleant relationsMp between 
readlag, wMeh was hdd a constant, and dodnance or 
reversals* A reliable source* 

163 P. 
TM s was a elided study of 1,130 children in the 

Harvard Growth Study directed by W.F. Dearborn. Retarded 
readlag was more frequent among those with normd or superior 
intelligence than among d d l children* A statlstlcd evduatlon. 

Durost. W.N., "The Development of a Battery of Objec­
tive Group Tests of Manual Laterality, with the Resdts of 
Their Application to CMldren", in Genetic Psychology Mon­
ographs. Vol. 16, No. %, October 193*4, p. 223-335. 

From the presented data, the investigator concluded 
that handedness, as measured by the push-pin test, target 
test, treasure test, and escape test, was essentially unitary 
and not specific to the type of test. A sample of 1,300 
children. 

Dyer, D.W, and E.R. Harcum, "Visual Perception of 
Binary Patterns by Pro-School CMldren and by School Children", 
In Journal of Educational Psychology. Vol. 52, No. 3, June 

Fewer errors in the right visual hemlfield were made 
by school cMldren than among pre-schoolers. T M s wodd seem 
to be because of reading instruction rather than maturation. 
Used with restraint. 

Eames, T.H., "The Anatoalcd Basis of Lateral Dominance 
Anomalies", ia American Journd of Ophthalmology, Vol. %, 
October l«J%t p. 52%-528. 

Mixed dominaace was found to be more common among 
one hundred readlag disability cases than among one hundred 
unselected school eases, both groups of equal age aad time 
spent ia school. A fair source. 
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Eames, T.H., "A Comparison of the Ocular Character­
i s t i c s ©f Unselected and Related Disability Groups", in 
Journal of Edueationd Research. Vol. 25, tlo* 3, March 1932, 

One hundred forty-three reading disabled cases at the 
Harvard Psycho-Educational e l i d e were found to have 9ymM 
more exophoric at the reading distance than a group of un­
selected sehool children. The difference i s highly rd lab le 
s ta t i s t i ca l ly . 

— — - — , "The Influence of Hypermetropia and Myopia 
^*, a ^! i l , f A c M*£"# n \M* c . i a ^n<m$<n&m *$ pphthdmofcgy, Vol* 39, No* 3 , March 1955, P. 375-376. 

Refractive errors were found to have l i t t l e s tat is t ical 
influence on the reading acMevement of pupils doing passing 
work. TMs study was limited by the small number of cases 
after being subdivided according to the various conditions 
studied. 

Ferris, L*P., "Vlsud Defects as Factors Influeadng 
Aehlevemeat", i a California Journal of jftacoadary K^u^||ea, 
Vd . 10, No. 1 , October 193S P- 50-51. 

A survey of 38% seventh-grade pupils gave evidence 
that cMldren with defects l a v l sud acuity were not always 
handicapped with respect to the learMng of reading* TMs 
study was used with reservation. 

Feadrlck, Pad, yjsud Characteristics of Poor Boeder*, 
New fork, Bureau of Publications, Teachers college, Columbia 
UMverslty, 1935, 1-55 P* 

No significant difference was found between a group 
of slaty-four retarded readers and a control group of normal 
children, both composed of second and third grade children, 
examined for l a t e r d i t y and visual perception. A relevant 
study for t d s report* 

Flak, W.H., "The Dominant Eyej Its Cl ideal Slgnifl-
caaes"* l a A.M.A, i rg | lves of Ophthalmology* vol. 19, No. 9, 

TMs study iaduded an early description of the 
operatloa of the dominant eye in binocular viaion. TMs work 
was aa important basis of Berners' contribution which was 
replicated in tMs study. 

Forrest, E.B., "Vision and the Vision Process", In 
ImfcBUaVafcW. $***>• 5t January 1962, p. 299-301. 

i a l s contribution considered vision as an integrative 
processj i . e . , the operation of the sense receptor and the 
brain which decodes, stores, eoordlaatss, integrates, mod tors, 
aa* «ggS**** nmml **P*i»*»t* TMs was not a s tat i s t ica l 
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Gahagan, Lawrence, "Vlsud Dodnance-Acuity Rela-
Oetober^is?h** **&!&&* ^^rt"% f»TQhM9KY, Vol. 9, No. 2, 

The testing of the visual acuity and ocular dominaace 
of oae hundred undergraduate UMverslty students disclosed 
that superior vlsud acuity of a given eye was not indicative 
of a correspondiag dominance. The sample did not include 
individuals of indefinite ocular dominance. 

Gates, Arthur and Chester C. Bennett, Reversd Ten­
dencies In Reading. New York, Bureau of Publications, 
Teachers College, Columbia UMverslty, 1933, 33 p. 

T M s work failed to disclose an association between 
reversd errors and dxed hand-eye dominance or left hand-eye 
dominance. Slgdfleant. 

Gates, Arthur I. and Guy L. Bond, "Relation of 
Handedness, Eye-Sighting and Acuity Dominance to Reading", In 
jtW^1 9tJJSjjg^9^ p*yfih0*qgy» Vol. 27, No. 6, September 

Data obtained from 2%2 first graders, older normal 
readers, and older reading problems, connoted no consistent 
tendency for eye dominance, single eye superiority in acuity, 
hand dominance, or any combination thereof to be related to 
reading acMevement or reversds. Highly regarded. 

Gesell, Arnold and Louise B. Ames, "The Development 
of Handedness", ia Journal of Genetic Psychology. Vol* 70, 
Second Half, June 19%7, P* 155-175. 

The systematic Y d e developmental examination re­
vealed that handedness was a symptom of the current status of 
an ever-changing action system. Handedness was, in other 
words, a process of growth. Excellent documentation at short 
iatervds* 

Gllkey, Beulah G* and Frank w. Parr, "An Analysis of 
the Reversd Tendency of Fifty Selected Elementary-School 
*9U»*N» iaJouraal of Educational Psychology. Vol. 35, May 

The authors examined 32% elementary school cMldren 
for reversd tendencies and found them present in children 
with all degrees of latdllgence. They suspected emotional 
imbalance as one principal cause of the reversd tendency* 
Exhaustive testing was done. 

Goldberg, Herman K., "The Ophthalmologist Looks at 
the Reading Problem", la The American Journal of Ophthalmology. 
Vol* ^ijfe* 1, January 1959, p. 67-7%. 

MA ^ ®^w*rv»tl«aS| based oa a study of one hundred 
reading problems, suggested that refractive errors and musde 
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imbalance played only a minor part i n the proiaem reader. 
By causing fat igue they may Indirectly discourage reading. 
A reliable contribution. 

. ~ n _??*&.?1J«* "Spoiling and Language AcMevement of 
May^9o1?*p\ i ^ X o T ' ^ W ^ W English, Vol. 39, No. 5, 

TMs study supported the conduslon that there was 
not a substantia relationship between handedness, spelling 
and language acMevement in grades four, f ive, and six. Few 
and incomplete tests of handedness. 

™ — — , "Study of Handedness and Reading AeMeve-
meat", l a Reading Teacher. Vol. 16, No* 1, September 1962, 
P. 31-3%. 

TMs work supported the conclusions of Ms earlier 
study reported above. The evidence suggested that there i s 
ao difference in reading acMevement among boys and girls in 
tMs study* A weakness in testing handedness* 

Haefaer, R,, Xft« Educational Sjg^f^canqe of frfft 
Haadedaess,, New York, Bureau of Publications, Teachers 
College, Columbia University, 1929, 8% p. 

Evidence from sixty-eight matched groups of right* 
aad left-handed children In grades four, f ive, s ix, and 
sevaa ladleated no association of handedness with aehleveaent 
or intd l lgence . 

Harris, Albert J*, How fro jLaerea&e Reading Anp4frt 
New York. Longman's Green and Co., 1961, p. 2^9-260. 

A complete presentation of the Harris Tests of 
Lateral Domlaaaee appears on pages 2%9-260* Observations 
based oa 308 disabled readers and 2%5 unselected students 
revealed that mixed hand dominance decreased with age. TMs, 
however, was not a longltudind study* 

—-——-. "Lateral Dodnance, Directiond Confusion, 
sad Readlag DisaMUty", in Journd of Psychology. Vol* %%, 
Second Half, Oetobar 1957, p. 2o3-29%. 

Using the Harris Tests of Lateral Dominance, the 
author disclosed no evidence that eye dominance or foot 
domlaaaee aaMfested s igMfi cant change with age* No s lgd f l ­
eant difference l a the number of crossed dodnance cases 
betweea the readlag disabil i ty group and the unselected 
cMld. Strongly recommended. 

Hebb. Donald 0 . , The Organization of Behavior, Now 
York, John Wiley and Sons, 19%9, &5 p. 

*•** •***•* proffered a treatment of the neurological 
*****.** ™ * 5 »«ft»vlor* Marked care given the neurological 
determinant of speech. 
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Hildreth, Gertrude H., "Development and T r d d n g of 

I t waa reported that strengthening hand dodnance 
d d e d the adjustment of some children as old as ten or 
twdvej but not so with older students* Greater uni laterdlty 
was found among non-stutterers* TMs author i s a liberal 
contributor to the l iterature. 

_ • « • _ , "Manual Dominance in Nursery Sehool 
Children", inJournd, of Qoncdc Psychology, Vol. 72, First 
Balf, March 19*»S» p. 29-^5. 

The author gathered data froa forty-four nursery 
school children which resulted in a premise that handedness 
i s a devdopmeatd trait and that social conditions largely 
account for the emergence of hand dodnance. Small sample 
accounts for acceptance reservation. 

————. "Reversals i a Reading and Writing", in 
iW'ffl.1 fff Educationd Psychology. Vol, 25% January 193%, 
p. 1-20* 

The inconsistency of the reversd tendency in 335 
primary grade oMldrea prevented a conclusion that reversd 
teadeacy was a cause of poor reading. No sigMfi cant differ­
ence in handednesa aad readlag vv^exmmXn was found. Her 
earliest reported research on tMs topic* 

—*»——, »A School Survey of Eye-Hand Dominance", in 
•^HTljl tf ^ r l l f 1 PfrehAl*frr- Vol. 29, No. 1, February 19%5, 
p* 83-88. 

The author, studying 101 boys and ninety girls from 
kindergarten through grade s ix , eoncluded that aixed dominance 
was not a prevailing condition in reading disability* She 
found %%-50 per cent Mxed dodnant* Dependable* 

Hlllerieh, Robert L 
ttwoon Bye-Etond Domi 

© m n - m f ^ m m a ^ * 
Colorado Stats College, 1962, x-loS p. 

T M s was s four-year study of four hundred primary 
sehool students disclosing no significant difference in the 
pereentage of mixed, crossed, or uMlaterally dominant children 
ia a group of below average readers as compared with a group 
scoring average or above la reading* A decisive statlstlcd 
study. 
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Herren, R. Yorke sad Doadd B. Lindsay, "A Note 
Concerning Cerebral Dominance l a the Rat", i a Journal of 
Geneve fWrj^Wfttg* VolT%7, No. 2 , December xM,pt %o9-%72. 
~ 7" To t e s t Ortoa's hypothesis that comparable engrams 
l a the two cerebrd hemispheres produced motor expressions 
wMeh vara mirrored counterparts of each other, the author 
investigated the handedness status and i t s relationsMps in 
dxteen mature male rats* of questionable vdue. 

Ihiager, Robert F., "Laterd Domlaaaee aad Reading 
Voli*27,i^96i ** Q||*fQ»fc Readlag Conference Yearbook* 

The author referred to Ms earlier investigation, 
wherela, amoag 2,%%6 slMstral, bilatard, mixed lateral and 
dextrd school children, ao consistent differences la 
aeMevemeat with the laterality factor as a variable were 
revealed. Qf moderate vdue. 

———-1 "Some RelationsMps Among Laterdity Groups 
at Three (trade Levels of Performance oa the Cdlforda 
Aehleyement Tests*', l a Toward a Professioaa 1 Idea^ty n̂ 
$*$*°l &**&&*!' **• Angeles, Californiaassodetioa of 
Sehool Psychologists aad Psychometrists, 1963» P- 70-7%* 

This study investigated the possibilities of differ­
ential acMevement la reading, arithmetic, aad language among 
2,%%6 s i d s t r d , bilateral aad dextral school children to 
determine changes la latsrrelatloasMps among these groups in 
grades three, five), and seven* Laterd preference was not 
found to be a cogent factor la aeademie aeMevemeat. 

Imus. Henry A*, John W.M, Rethmey and Robert M. 
t fn Evaluation of Vlsud Factors In Reading. New 
shire)* Dartmouth College Publications, 1938, 1%% p. 

This was a report of a comprehensive visual survey of 
636 college freshmen in 1938, wherein dominance was manifested 
to be only a minor fee tor. Contestable identification of 
handedness. 

Jaasky, Jeannetto, "A Cass of Severe Dyslexia with 
Aphasia-like Symptoms1', la Reading Teacher* Vol. 15, No* 2, 
November 1961, p. 110-113* 

A ease study of a twelve and one-half year old boy 
referred to the Language Disorder e l i d e , Columbia-Presbyterian 
Medicd Center was imparted. It was reveded that laterdity 
was not firmly established. Of alnor value t> tMs investiga­
tion* 
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«wix*d nfJ?1**** D'L*£ Ajaardw w* s» c6^ *»8 Laura Elemendorf, 

T M s was a consideration of two sets of girl twins 
referred to the Institute for JuveMle Research, CMcago. 
The evidence ladleated that confusion of right aad left 
orientation with mixed dominance may present something of 
an obstade to learning to read. Contestable value* 

Johnston, Philip W*, The Relationship of Certain 
>ff of, nrip ^t*&tyj*m*w tomMjkMsz 

^ j Monograph of the Sodety for Research In Child 
Development, Vol* 2, No* 2, Serid No* 32. WasMngton, Society 
for Resesrch la Child Development, 19%2, 1%7 p* 

The investigator reported the reliability of comprehen-
dve tests of handedness and eyedness admidstered to better 
than one hundred public sehool children. He disdosed that 
dominance and reading were not related. Of worth to tMs 
study. 

Jones. A.W., "issues in BeginMng Reading", ia 
Q*niMfaiimlMjfafimm xmfovhvo^ 23,196%, ?.107-113. 

The consideration was presented that i f ambiguous 
dominance doss exist, problems with spatial and directional 
orientation are present la some degree and are reflected in 
language development* Not a statistical evaluation. 

Jonas, Mary M. Wilcox, "Relationship Between Reading 
Deficiencies and Lef t-Handedness'•, in School and Sodety. 
Vd. 60, Bo. 155%» October 7, 19%%, p. 238-239* 

Evidence mt$g»MtB that there was no slgdfleant dlffer­
enee In reading ability between dearly left-handed and 
dearly right-handed cMldren* Dubious determination of 
handedness and no control for Intelligence. 

Joynt, R.J, and A.L. Benton, "The Memoir of Mare Dax 
on Aphasia", in Neurology. Vol. 1%, No. 9, September 196%, 
p. 851-85%» 

Presented testimony of Dax's memoir and was of esteem 
to tas projeet because i t contained the first mention of the 
rale of the left cerebrd hemisphere ia the fuaetloa of speech. 

Keanard, Margaret A*, Ralph Rabinovitch and Dondd 
Wexler, "The Abnormal Electroencephalogram as Related to 
Reading Disability in ChUdrsa with Disorders of Behavior", in 
T j J B S ! " *a*dla*1 **—ft**1** *™™*- Vol* 67, October 1952, 

TMs report connoted no difference between the electro­
encephalograms ©f normd readers eUMcdly eoapared with those 
ef disabled rsadars* 
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Kennedy, Hdea, "Reversds, Reversds, Reversds", 
jfremmoar^ffi < t f f l ? f { i f ! ^ ^ M t t r t t i V o 1 ' 2*> *»• 2» 

There was presented a developed test Instrument the 
use of wMch evidenced an almost complete disappearance of 
reversal tendency ia the work of the average or superior 
cMld as he progressed through the f i r s t several grades* 
Of note* 

fcctehum, E.G., "Neurological aad Psychological Treads 
in Reading Diagnosis", in Reading T»%9ft«T, Vol. 17, No* 8, 
May 196%, p. 589-593. 

The author supported Ms concsrn that the term domi­
nance i s altogether too loosely used by professionals and 
others who hold a sadly oversimplified view of the intra- and 
inter-heal spheric complexities of man's cerebrd cortex. Of 
esteem to tMs work. 

Kirk, Samuel A., "A Study of the RelationsMp of 
Ocular and Manual Preferences to Mirror Reading", in Journal 
ay fr°*m rnqfoiggrt VQI* *y». i?3%> p. 192-205. 

The admiMstratlon of both Grsy Ord Reading Para­
graphs and the Gray Ord Reading Check Tests offered evidence 
that there existed no sigMfi cant difference between pure and 
mixed eye-hand dominance among sixty-one "Mgh grade" mentd 
defectives. Atypical subjects* The tests are of particular 
Interest* 

Kirk, windfred pay and Samuel A* Kirk, "The Influence 
ef the Teacher's Handedness on CMldren' s Reversd Tendeneies 
In Writing** In Jeurpl of Genetic Ppyeho^ffgy, Vol. %7, No. 2, 
December 1935, p. **73-*77. 

Froa aa evaluation of the reversd tendencies of f i f ty-
one mentd retardates and thirty-seven normd to superior 
cMldren, the authors suggested that correct orientation in 
writing was based on aaturation or sxpsrieat ld fsetors or both. 

Each, H.L* at al*. "A Study of the Nature, Measurement, 
and Determination of Hand Preference". in pome t i c Psychology 
Monographs. Vol. 13, No* 2, 1933i P* 117-218* 

_ # 3 B M l l n l a g 2f)l college students, the authors found 
that l a t e r d i t y was quantitative and distributed bimodally 
with about s ix per cent of the subjects fall ing within the 
range of tad l e f t mods. Of great interest* 

Kravitx, Daniel*. "Visual-Field Interpretations in 

TMs paper, read to the New York Society for CliMcal 
Ophthalmology i a 19%6» referred to the failure of the teapord 
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retinal fibers to cross at the optic cMasma but Instead to 
proceed posteriorly to form the lower and upper temporal 
halves of the optic tracts. Not so of ths nasal r e t ind 
fibers. Of special note* 

Krlse, Morely, "An Experimental Investigation of 
Theories of Reversds in Reading", In Journal of Educational 
Psychology* V d . %3, November 1952, p. WWffe* * 

An investigaUon of the l a t e r d i t y and reading l e v d 
of twenty adults suggested that the tendency to reversals Is 
present In varying degrees i n a l l people at a l l ages. 
Supports a theory that reversds in reading are due to 
difficulty in space relations and confusion of figure-and-
ground rdatlonsMps, Impeachable because of small sample. 

— „ ™ "Reversds in Reading, A Problem in Space 
l Q ^ p U ^ i . 2 a % ^ f ' > > n t t r y aohoft* J<romffli V o 1- **°t ^•auary 

Ths author preseated a provocative hypothesis regard-
lag reversds wMch suggested that certdn Individuals 
experience reversds because of an Inability to differentiate 
between symbols that look s l d l a r rather than because of a 
mixed domlaaaee condition. 

LaGroae, Cyrus W,, j r . , "An Experimental Study of the 
RelationsMp of Peripheral Perception to Factors in Reading", 
<w fflfflfflttft• •£ Ins^iimmta^ Education. Vol. 11, No* 1, September 

Data was preseated which Indicated that Inferior 
readers axed superior readers l a accuracy of perception in 
the right peripherd f ield while superior readers excel in 
accuracy of perception ia the l e f t peripheral f idd* Of 
vdue to tMs study. 

LaGroae, Cyrus W. and E.S. Barrett, "Accuracy of 
Perception In Peripheral Vision In Relation to Intel lectud 
Abil i t ies Among Students Selected on the Basis of Dextrdity", 
i n i f f e s t PsyebMogy. Vol. 28, Second Half, October 19%9, 

The interpretation of l a t e r d i t y tests admidstered 
to seventy-dne cd lege freshmen specify that the relation­
ships noted between accuracy of perception in peripherd 
vision and intellectual abi l i ty are partially a function of 
dextrality and are not explicable solely on experience with 
readlag or habitud tendencies. Relevant* 
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LaGrone, Cyrus W., Jr. and B.F, Holland, "Accuracy 
of Perception in Peripheral Vision in Relation to Dextrdity", 

JSg-Jff}11 J<mrnftl Q f Psychology. Vol. 56, October 19%3, 

TMs experiment with fifty-two second-grade cMldren 
incoatestably supported the findings of the author's two 
studies involving college students reported above. 

Leavell, Ullin W., "The Problems of Symbol Reversals 
and Confusions, Their Frequency and Remediation", in Peabody 
Journal of Education. Vol. 32, No. 3, November 195%, p. 130-
1%T* 

The author presented case studies to support M s 
claim that use of the Hand-Eye Coordinator to remediate 
pupils' crossed control problems was an effective therapy in 
the elidnatlon of reversds with resdtant improvement in 
the functiond skill of language* An authoritative proposal. 

Leavell, Ullin W« and Harry S* Beck, "Ability of 
Retarded Readers to Recogdze Symbols in Association with 
Laterd Dominance", in Peabody Journal of Education. 
Vol. 37, No. 1, July 1959, p. 7-1%. 

Thirty-eight elementary school pupils with reading 
problems were categorized as to hand-eye dodnance and 
placed into three groups. There were no significant differ­
ences in I.Q, or reading ratio between udlateral and dxed 
dominance groups* Contestable resdts based on the few 
subjects in each subgroup* 

Leavell, Ullin W. and Florence CMsm Fdts, "Dod­
nance and Displacement of Visual Imagery in Relation to 
Reading AcMevement", in Peabody Journal of Education, 
Vol. 21, No. 2, September 19*+3, P. 103-108. 

The purpose of tMs Investigation was to relate 
lateral dominance to displacement of vlsud Imagery in space, 
natural tendeneies in directional movement, and reading 
acMevement.in 192 sub jects from a popdatlon of 2,500 used 
la a related study of lateral dodnance. Much attention 
given these resdts. 

Leavell, U.W., R.W. Waggoner and E.A. Kahn, "Criticd 
Study of a Case of Aphasia", in Archives of Neurology and 
Psychiatry. Vol. 28, 1932, p. 1178-1181. 

xae investigators presented evidence from the study 
of a case ef aphasia suggesting that cerebral dominance was 
related to the most oft-used side and was probably a 
secondary rather than a causal characteristic* 
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Lund, Frederick H., "The Dependence of Eye-Hand 
Coordination upon Eye Dominance", in American Journal of 
Psychology. Vol* %%, No. %, October 1%>, p. 7%6-yo2. ^ 

Describing the results of the target or aiming test 
with 2k7 M g h sehool students, the author revealed a constant 
advantage in efficiency of binocular vision over either eye 
done, dthough the dominant eye had an advantage over the 
non-dominant eye. A dedsive and authoritative contribution. 

McKee, Pad, A Primer for Parents. Chicago, Houghton 
Mifflin Co., 1957, 37 P. 

Although directed to parents, tMs is a cogent and 
able delineation of the nature of the reading process with 
a distinctive and uncommonly fine treatment of early reading 
development. 

Mlntz, Alexander, -Reading Reversds and Laterd 
Preferences in a Group of Intellectually Subnormal Boys", in 
Journal of Educational Psychology. Vol. 37, No.8, November 
19**6, p* H87-501. 

TMs study attempted to verify the theories described 
by Orton and Monroe regarding the unavoidable effects of the 
lack of udlateral cerebral dodnance. The resdts were 
opposed to these earlier theories. Used on an atypical 
popdatlon. 

9 t«A study of Indications of Unstable Ud­
laterd Cerebral Dominance, Reading Disability, and Mentd 
Deficiency-, in Psychologies Bulletin. Vol. 30, No. o, 1933, 
p. 565-566. 

A sample of one hundred boys from Letehwerth Village 
for the mentally deficient disdosed that those with indica­
tions of unstable udlateral cerebral dodnance were not more 
prone to reversd errors than others at the same reading 
level. Impeachable because of abnormal sample. 

Monroe, Marion, Children Who Cannot Bead. CMcago, 
The UMverslty of CMcago Press. 1932, xv-205 p. 

One of the hignly regarded early studies offering 
evidence to support a relationsMp between lack of unilateral 
dominance and reading difficulty, 

...—«.— t 'Methods for Diagnosis and Treatment of 
Cases of Reading Disability", in Genetic Psychology Monographs, 
Vol* %, Nos. % and 5, October-November 1928, p. 333-^5'** 

One hundred seventy-five retarded readers at the Iowa 
State PsychopatMc Hospltd were found to be distinguished 
from 120 normal readers at each reading level by a greater 
number of reversals, repetitions, and totd errors. Of 
sigMfi cant value to tMs project. 
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t'sieM, S*, "Relat ionsMp Between Word-Recognition 
Er rors and Hand-Eye Preference i n Pre-School CMldren", i n 
Journal of Educational Psychology. Vol. 5%, December 1963, 
p . 316-321. 

A repor t of data col lected from sixty-two preschool 
cMldren revealed tha t l e f t l a t e r a l i t y i n preschoolers was 
associa ted with v isua l or perceptual pa t t e rns wMch c o d d 
a f fec t word recogMtion eff ic iency i n l a t e r reading. 
Accepted with r e se rva t i on . 

Orton, Samuel Terry, 'An Impediment i n LearMng to 
Head: A Neurologicd Explanation of Reading D i s a b i l i t y " , i n 
Sehool and Socie ty . Vol. 28, Ho. 715* September 1928, 
p . 286-290. 

TMs a r t i c l e was a major cont r ibu t ion to the l i t e r a ­
tu re designat ing a neurological bas i s for reading d e f l d e n c y 
and r e v e d e d the a u t h o r ' s theory of cerebral dominance. 

, Reading. Writing and Speech Problems i n 
CMldren. New York, to.W. Iforton and Company, I n c . , 1937, 
v i i -215 p . 

TMs was an l n g e d o u s ea r ly con t r ibu t ion , based 
e x d u s i v e l y on c l i d e a l observat ions , to a physiological 
emphasis of l a t e r d i t y . This book offers a d iscuss ion of 
Orton 's well-known theory of cerebral dominance. 

, "Specif ic Reading Disabi l i ty-Strephosymbolia" , 
i n Journal of American Medical Associat ion. Vol. v t , April 
1928, p . 1095-1099* 

The author coined the term strepho symbol i a as a 
s u b s t i t u t e for word-blindness, a term used e a r l i e r . The 
r e s u l t s of t M s study, i n which a r e l a t i onsMp was discovered 
between d r r o r reading, r e v e r s a l s , and reading d i s a b i l i t y 
i n o d y f i f t e en of 125 cMldren refer red to a mental hygiene 
c l i M c , were ques t ionable . 

, "Word Blindness i n School Children", i n 
Archives of neurology and Psychia t ry . Vol. 1%, 1925,p.581-615* 

TMs was the e a r l i e s t p resen ta t ion of the a u t h o r ' s 
famed c e r e b r d dodnance theory as an explanat ion of r e v e r s d s 
and reading d i s a b i l i t y . I t offered a neuro logica l , physlolo-
g i c d e t i o logy . TMs theory has been d i sc red i t ed i n recent 
y e a r s . 

Pace, C. Robert, "Handedness and Reading Ab i l i t y i n 
High School and College Students" , i n Journal of S d u e a t l o a d 
Research. Vol* 3 1 , No. 3 , November 1937, P* 205-210. 

Among two hundred high school seniors and college 
s tuden t s s tud ied , ambidextrous, le f t -handed, or shi f ted subjec ts 
exhibi ted no s ign i f i c an t i n f e r i o r i t y on a t e s t of reading 
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ability but appeared to display some Inferiority on a test 
of reading speed. Accepted with reservation because of the 
limitation of the measuring tools. 

Pagel, Walter, "Medieval and Renaissance Contribu­
tions to Knowledge of the Brain and Its Functions", In 
The History and Philosophy of Knowledge of the Brain and 
Its Function. Springfield. Illinois* Charles C. Thomas* 
1958, p. 95-11%. 

TMs report was offered to the Anglo-American 
Sympodum, in London, during the month of Jdy 1957. Con­
tributed to the historical basis of tMs project. 

Parson. B.3., focffr-Hanflednesst A Mf* XMerprat^ofi, 
New York, Macmillan, 192**, 185 p. 

The author stated that the etiology of handedness is 
eyedaess* He attempted to account for eye-hand disagreement 
through reason of injury, lack of acdty, or pressure* The 
method of determlMng the handedness of his subjects can be 
seriously questioned. 

Peafleld, wilder, "Hippoeratic Preamblet The Brain 
and Iatdligence", in The History and Philosophy of Knowledge 
of the Brain and Its Function. Springfield, Illinois. Charles 
C* Thomas, 1958, p. 1-1**. 

This work contributed further to the Mstoricd basis 
for understanding the neurological facet of manud and ocular 
dodnance. 

Perkins, F.Theodore, "Problems Arising from Assertion 
or Assumptions of Delacato", ia Claremont Reading Conference 
Yearbook. Vol. 28, 196%, p. 119-131. 

The author presented a series of unequivocal contes­
tations of the contributions of Delacato to laterdity and 
dominance* 

PMllips, Albert J,, "RelationsMp of Lef t-Handedness 
to Reversals in Reading", in Elementary English Review. 
Vol. 11, April 193%, P. 97-98 and 118. 

The resdts of this Investigation of 126 matched pairs 
of primary sehool cMldren revealed no sigMfi cant corrdatlons 
between reversds and handedness, although his method of 
testing handedness was not described. 

Potter* Muriel C , g.arcepUon of Symbol Orientation 
and Early Reading Success. Contributions to Education, No. 939, 
New York. Bureau of Publications, Teachers College, Columbia 
university, 19%9» %3 P* 

The author developed a test for reversals and cate­
gorised tMs Into the following groupst reversed sequence, 
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correct sequence but mirrored letters, mixed sequence, and 
mirrored image. Used with reservation. 

A ^4 ?ODlKf?a» m1** M y Corrective Reading In Classroom 
and gMnie. CMcago, The UMverslty of Chicago Press, 19537 

TMs work was a compilation of reports presented to 
the Annual Conference on Reading hdd at the UMverslty of 
CMcago. It contained severd very fine reports on reversds 
and dominance* 

» — „ • «The Study of Disabilities in Reading", in 
Elementary School Journal. Vol. 38, No. 1, September 1937, 

TMs article described the method of Investigating 
reading difficulties which was used in the Orthogenic School 
of the UMverslty of CMcago* T M s school served as a lab 
for the study of deficiencies in learning and of maladjust­
ments in behavior* A complete discussion of cause of reading 
disability. 

— — - — , "Vlsud Kffidency and Reading", in Clinical 

ttudiea la Reading* I. Supplementary Educationd Monographs, o* 68, CMcago, The UMverslty of CMcago Press, June 19%9» 
p. 90-112. 

Extensive tests for eye dominance were admidstered 
to seventy-five fourth, fifth, and sixth graders. On five 
tests of eye-preference, sixty-six per cent preferred the 
right eye. 

» Nfry fmU,* Ffrft, j,nReadng,, CMcago, UMver­
slty of CMcago Press, 19*>6, xlil-257 p. 

Extremely complete and intensive investigations of 
thirty retarded readers with normal intellectual endowments* 
Dominance was not Included among the causes of reading dis­
ability because specialists ware unable to Interpret domlaaaee 
test results. 

Robinson, Helen M. and Charles B. Huelsman* "Vlsud 
Efficiency and Progress in LearMng to Read", in CliMcd 
Studies in Reading. II. Supplementary Educationd Monographs, 
No. 77, CMcago, The UMverslty of CMcago Press, January 
1953, P* 31-63. 

The major purpose of this investigation was to 
determlae the relationsMp between the visual process and 
reading progress. Eye preference was found to be unrelated 
to other aspects of vision. Of good value* 
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Seheidemann, N.V., "A Simple Test for Ocular Demi* 
January ^ J ^ * ^ J g w > ^ t T M T ^ W i Vol. %3, No. 1, 

TMs author found the paper-hole test to be the 
simplest, the mast satisfactory, and a vary rdlable test 
far ocular dominance. It can be used for dose-range as well 
ss distant vision tests . Highly recommended* 

Schonell. Fred J., "The RelationsMp of Reading Dis­
ability to Handedness and Certain Ocular Factors", la British 
tmmlM .Eduttdoad Psychology* Vol. 10, November i W , 
p. 227-23'+J Vol* 9, Part 1, February 19%1, P* 20-27* 

Tad writer found evidence that ths disability of a 
few backward rsadsrs was in part due to their mixed myo&xmmn 
and handedness, and that left-handedness, per se. was not s 
cause of reading disability but could bs a contributing 
factor* Recommended with caution* 

Springfield, Il l inois, Charles C* Thomas, 1957, xv-101 p. 
This ophthalmologist devoted a chapter la Ms book 

to the neurological basis of reading inefficiency and 
referred to the unusual pattern ef the decussation of the 
retlnd nerve fibers as they pass through the optic chiasms. 
A fair review of relevant neurology* 

Shearer, Robert V,, "Eye Findings in Children with 
Reading Difficulties", In fournd ofPojistr^q pp^p^lmoXogy$ 
Vol. 31 no. %* November 1966, p. **6-53* 

TMs i s a Mghly recommended and authoritative recent 
Investigation by an ophthalmologist In the area of visual 
processes, eye-hand dominance and reading ability. 

Smith, Josephine M., "The Sensory Function of the 
Son-Preferred Hand"* in fffttrad of Experimental Psyehf^gy, 
Vol. 16. February 1933> p. 271-282. 

Using a saapls of 10% adults, tMs author found that 
nearly ninety per cent used the non-doMnant hand to sense 
or feel the snaps of ©bjsets when blindfolded. Impeachable 
eddencs. 

Smith, K.U., "The Role of Commissural Systems of the 
Cerebrd Cortex in the Determination of Handedness, Eyedness 
and Footedness in Man»y la fpupd of Generd Psy#eMgy» 
Vol* 32, First ia l f | January 19*5, p. 39-79* 

TMs vwey f ins, comprehensive study of the ease studies 
of surgical procedures on twenty-one spllepties disclosed that, 
neurologiedly, oeular and manual or pedal laterality seemed 
to be unrelated at the cortical level. 
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Smith, Linda C , "A Study of Laterality Character­
is t ics of Retarded Rsadsrs and Reading AcMevers", in Jet 
j04f l*m"f^W IM^tttftt Vol* 18, No* %* June 1950, p7 

In her study of fifty male retarded readers and an 
equd number of male normal rsadsrs, ths author reported that 
tarn retardsd readers rsvarssd mors often in lower case letters 
and that they underwent changes of handedness more often. 

Snyder, A. and M. Snyder, "Eye Preference Tendencies", 
" .gffZfWfaMBTi Vol. 19, No. 6, Septem-

>*, P* _ 
The authors, using %10 M g h school sad college sub­

jects, reveded that preference for either the right or left 
ays was implicitly acquired and not natively rooted. Ambi­
ocular tendendes wsre sdd to Inersase with age* Of moderate 
vdue to tMs study* 

Spache. George D., "Bye Preference, Visual Aedty, 
sad Reading ability", in Elementary School Journal. Vol. %3, 
No. 9, May 19%3, P* 539-5%3* 

T M s Investigation reveals little relationsMp between 
visual aeulty sad eye preference as measured by sighting tests. 
Poorly documented statistically* 

— — — — f "Factors WMch Produce Defective Readlag", 
ia Corrse#ve Reading *n. Classroom and a i M e , proceedings 
of ths Annual Conference on Reading, Vol. 15, No* 79, 
December 1953* p* %9-79. 

T M s study summarised the inconclusiveness of and the 
contradictions la the relationsMp between vision and reading. 
It was suggested that most studies have been based oa faulty 
snatomleal ideas* Reasonable. 

— — — — , "One-Eyed and Two-Eysd Reading", in Journal 
ef Educationd Rsssarsh* Vol. 37i *o* 8. April 19%%, p. 616-618. 

A sample of twenty-three subjects with marksd eye 
preference and twenty-one with different visual acuity of the 
two syss offered data suggesting the best reading was done 
with ths preferred eye, the poorest with both syss* Question­
able because of sample size. 

Stevens, H.C. and C.J. Ducasse, "The Retina and 
alghthandsdnsss", in.flu Fjye|y&Xo|fle*l MV%f¥> Vol. 19, No* 1, 
January 1912, p. 1-31. 

This was an experimental investigation into the 
capacity of ths retina te sstiaats spatial extents* A possible 
developmental cause for right-handedness was suggested. 
Aeceptad with caution. 
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Stevenson, Lillian P., "Poor Readers in the Lower 

adversity of CMcago Press, June 19%9, p. 7-25. 
T M s study, based on eye-hand dominance and reading 

tests given to sn above-average socio-economic schod popula­
tion, revealed that ths two outstanding characteristics of 
poor rsadsrs were mixed eye-haad preference and personal or 
emotiond problems* Suspect because of atypical sample* 

Stevenson, Lillian P. aad Helen M* Robinson, "Eye-
Band Preference, Reversals, and Reading Progress", la 
CllMcM Studies la Reading, TTIT Supplementary Educationd 
Monographs. Is* 77, CMcago, Ths university ef CMcago Press, 
January 19J3, P* 83-88* 

T M s experiment revealed that pupils who were Ineoa-
dstent in right preference of hand and eye were not handi­
capped in learning to read and made no more reversds than 
those consistent in right preference* Authoritatively 
presented. 

Stromberg, E.L., "Monocdsr and Binocular Letter-
Position Scores of Defective Rsadsrs la the 'Range of 
Attention' Experiment", ia Psychologies^ BdAstta, Vol. 31, 
No. S, October 193%, p. 5&9* 

The author sought to Identify the resdts, In mon­
ocular as oppsssd to binocular vision, accruing from eye 
dominance tests of defective rsadsrs* He disclosed the 
presence of left-eye dominaace la most defective readers. 
Accepted with reservation. 

Stromberg, Elroy L«, "The RelationsMp of Measures of 
Visual Acdty and Ametropia to Reading Speed". la JfflTfT? _f?f 
Applied Psyc^osy* Vol. 22. No. 6, December 1938, p. 70-78. 

Of some vdue to tMs proposed study was ths above 
author's sxamlastlon ef 1%2 rapid sad low rsadsrs chosen 
from among 1,200 UMverslty of Minnesota students. The re­
sults supported ths theory that acuity aad ametropia are 
not Important dstsrsdnants of reading proficiency. 

Swansea* D.B. and J* Tiffin, "Rett's Physiologic 
Approach to Analysis of Reading Disabilities as Applied to 
the College Level", in Journal of Educational Ressarch, 
Vol* 29, No. 6, February 1936, p. «>33-%%8. 

T M s survey of 267 freshmen at the Reading Clidc at 
ths UMverslty of Iowa mads it seem improbable that differ­
ences ia vlsud efficiency were causally rdated to differ­
ences in reading ability among oollsgs students. Measurement 
tools could be questioned. 
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Teegarden, Lorene, "Glided Identification of the 
prospsetlve Non-reader", in Child Development Vol. 3, No, %, 
December 1932, p. 3%6-3>8. 

T M s dialed investigation of fifty children, 
scattered throughout ths range of 258 entering first grade, 
revealed that consistent right or left dodnance, or ambi­
dexterity with either eye are conditions most favorable to 
success in reading. 

— — — — , "Tests for Tendency to Reversd in Reading", 
^ Journal of^Sdu^lonal Research, Vol. 27, No. 2, October 

The author, froa data gained from 262 grade one 
students, indicated that the strength of reversd tendency 
bears a podtive relation to reading achievement at the end 
of grade one. A concern for the reliability of her reversd 
tests* 

Travis* Lee Edward and Wendell Johnson, "Stuttering 
and ths Concept of Handedness", in Psychological Review* 
Vol. 1%, No* 6, November 193%, P* 53**-562. 

In generd, tMs study poiated to the conclusion that 
ia the stutterer the central nervous organization Is character­
ized by a M g h degree of ambilaterality. Poor statistical 
documentation. 

Twitmeyer, E.B. and Y* Nathanson, "The Determination 
of Laterality*, in Psychdodcal CliMc. Vol. 22, 1935, 
p. 1%1~1%?* 

There was no evidence of consistent dominance of ear, 
eye, and body indicated in tMs study of two hundred eases, 
writing was found to be a poor test of native handedness. The 
reliability of ths adult questionnaire regarding handedness 
was questionable. 

Updegraff, Ruth, "The Correspondence Between Handed­
ness, and Eyedness in Young Children", in Journal of Genetic 
Psychology. Vol* %2, No* 2, June 1933, p. *>90-%92. 

From a study of seventy-four children, age two to six 
years, attending preschool labs of ths Iowa CMld welfare 
Research Station* the author declared the most plausible 
hypothesis of laterality at present was the concept of 
uMlaterdity la varying degrees. Of little vdue. 

"Ocular Dominance in Young CMldren", in 
Vol* 29, No* 9, November 1932, 

p* . 
T M s investigation of 190 cMldren using an adoption 

of ths Miles A-B-C Vision Test, revealed that for many sub­
jects ocular dominance is not established beitore the age of 
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threej thereafter i t i s eonaedy found, 
deterdned unsatisfactory. 

Two-year olds 

Van Ripper, C*» "Ths quantitative Measurement of «v*.py«*. , v * , MOT quant** M»i t*w nvutu-«a«ab ©i 
Laterdity",^ln Journal f Q x u e r ^ i s i ^ P#ychftlfS7> Vol* 18, June *** 3t 

fas author described the Critical Angle Board, 
occasionally referred to as Van Ripper's Test, for deter-
Mnlng laterdity free froa envlrenmentd influences. 
Recommended. 

Warren, Neil and Brant Clark, "A Consideration of Use 

These investigators found no justification for the 
often expressed belief that the sighting eye is preferred, 
dominates or assumes leadsrsMp ia normal blaoeular vision. 
Of defldte value to tMs proposd* 

Wsehsler, David and M.L* Plgnatelll, "Reversal Errors 
In Reading* Phenomena of Axial Rotation", in 
B4^U*fljfr P§yfl¥4o«r» Vo*« 28, March 1937, P 

TM s investigation categorizes reversals as to the 
rotation of the symbol on one of its axes, I.e., vertical 
axis, horizontal axis, depth axis, and double reverse on 
two axes. Hslpfd. 

Welsenburg, Theodore and Katherlne McBrldge, Aphasia. 
. and Psychological Study. New York, One Commonwedth 

The author's five-year study presented evidence of a 
generalised effect among patients having brain damage rather 
than such a specific disability as motor aphasia, word-
deafness, agraphia, or dexia. Related to tMs study. 

Weiser, J«, "Handedness, Leggedness, Eyedness", in 
J|lT > a l e L f S ^ tal Rduc*tion* V o 1 , 33, no. 9, Summer 

Examining hundreds of cMldren ranging In age froa 
fourteen to eighteen, born in twenty-four countries but 
living in Israsl, the author indicatsd that Inborn casss of 
left-handsdness were extremely rare. The reliability of the 
handedness tests eaa bs deubted. 

Wilson, Grace B« and Ullin W. Leavell, A Study of 
the Relation of Functional Neurological Dominance to Readli 
M&II^Ml^I^iM 

iy, Sehool of Education, university of 
Virginia, 1951*, 159 p. t 

TMs study of 7%9 school-age children disclosed that 
deficiencies in language arts maMfested themselves 
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sigMfleently in mors cases where hand-eye confusions or 
reversals or both were present. Of interest* 

Witty, Pad and David Kopel. "Factors Associated 
with ths Etiology of Reading Disability", in Journal of 
Educational Research. Vd. 29, February 1936, p7%%9-%59* 

Ths authors in a study of one hundred public school 
students disdosed data indicating little, if any, relation­
sMp between reversal errors and dxed hand-eye dodnance. 
Question reliability of handedness questionnaire* 

— — — — . "SlMstral and Mixed Manual-Ocular Behavior 
in Reading Disability", in Journal of Educational Psychology, 
V d . 27, No. 2, February 1936, p* 119-13** • 

As was true in their study reported above, the authors 
questioned the relationsMp of reading ability with either 
handedness or eyedness. Right, left, and dxed manud-oedar 
dominance occurred no more frequently among retarded readers 
than among non-problem cases* 

Wolfe, Lillian S., "Differentid Factors in Specific 
Reading Disability» I. Laterdity of Function", in Journal 
of Genetic Psychology. Vol. 58, First Hdf, March 19%1, 

The author In tMs study of tMrty-six eight- and 
Mne-year old boys connoted that eye dominance, hand dodnance, 
and hand versus eye dominance are not related in a primary way 
to reading disability. Of refutable value because of small 
sample. 

— — , "An Experimental Study of Reversals in 
Reading", in American Journal of Psychology. Vol. 52, 1939, 
P* 533-561. 

TMs data revealed no slgdfleant difference between 
a group of retarded readers and a control group of normd 
readers in the reversal of geometric designs. Of questionable 
worth to tMs project. 

Woo, T.L., "Dextrdity and Sinistrality of Hand and 
Eye", in Blometrlka. Vol. 20, 1928, p. 79-l%8. 

The author specified no relationsMp in laterdity 
or its Intensity between hand and eye in M s statlstlcd 
study of four hundred students at the UMverslty of London. 
The intercorrelatlons of both the ocular and manual tests 
were wry variable* 
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Woody, Clifford and Albert J. PMllips, "The Effects 
of Handedness on Reversals In Reading", in Journal of Edu­
cationd Research. Vol. 27, No. 9, May 193%, p. 651-662. 

The evidence from a study of 136 pairs of matched 
right- and left-handed primary pupils presented the conclu­
sion that handedness, per se, had little or no influence 
on the type of reading response made. Of undoubted vdue 
to tMs project* 

Zietz, Sister M. Bernetta, "Relation of Vision and 
Reading", in Education* Vol. 81, No. 1, September I960, 

Sister Bernetta in her review of literature expressed 
her feelings that hyperopia, binocular incoordination, 
hyperopia astlgmation, and aniseikona may well have been 
detrimental in learMng to read. No statistical documentation. 
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AMseikona.- the ocular Images are presented unequally 
either In size or shape so that conflicting impressions 
arrive at the visual centers in the cortex and present 
difficdty in fusing the incongruent impressions. 

AMsoaetropia.- the inequality of refractive error in the 
two eyes. One eye may be myopic and the other eye 
byperople. 

Aphasia.- an inability to communicate or to interpret 
auditory language by persons otherwise normally endowed 
mentally and without the difficulty of auditory defects. 
The ell riled symptomatology of these persons relative 
to spoken language is basically the same as the 
symptomatology of the retarded reader to written 
language. 

Astigmatism.- a refractive error in which there is evidenced 
an unevenness of focus of the rays of llgnt resulting in 
the blurring of a part of the image. 

Binocular coordination.- the ability to direct the two eyes 
on the same object at the same time, so that a single 
impression is obtained. 

Dyslexia.- an extreme difficulty in learning to recogdze 
and interpret printed or written language by persons 
otherwise normally endowed mentally and without the 
difficdty of ocular defects. This condition in early 
research was referred to as word-blindness and at other 
times as alexia and visual aphasia. 

Exophoria.- an anomaly of ocular coordination, consisting 
of a tendency of the vlsud lines to deviate outward 
from parallelism when the eyes are at rest. 

Fusion.- the blending of two like or somewhat dissimilar 
(stereoscopic) pictures Into a single image. 

Hyperopia.- a refractive error occurring when the parallel 
rays of light entering the eyes do not converge properly, 
but rather are focused behind the retina. TMs condition 
is dso referred to as farsightedness. 
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Myopia.- a refractive error occurring when the converging 
parallel light rays are focused in front of the retina. 
TMs error Is also referred to as nearsightedness. 

Stereopsls.- depth perception. It is the resdt of precise 
blnocdar coordination brought about by the disparity 
or udikeness of the image received by each eye viewing 
the object from slightly different angles. 

Strephosymbolia.- "twisted symbols'*. A term coined by 
Samuel Orton to demarcate better the series of cases 
known as congenital word-blindness. TMs resdts In 
confusions of direction such as can be noted in the 
fdlure to differentiate between ,1p" and "qM and 
between "was" and "saw". This term is used synonomously 
with drror or antltropic reading. 
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PERCENTAGE OF SUBJECTS IN EACH EYE-HAND DOMINANCE GROUP 
AS REPORTED IN VARIOUS STUDIES 

(The following page represents the percentage of subjects 
found to be la five various dominance groups by the 
authors of ten pieces of research.) 
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Table XXI.-

PERCENTAGE OF SUBJECTS IN EACH EYE-HAND DOMINANCE GROUP 
AS REPORTED IN VARIOUS STUDIES 

Author and 
Level of poaiaance Groups 
Subjects R-R L-L R-L L-R Mixed 

5 0 12 25 

8 2 38 8 

6 0 17 % 

5 6 21 9 

% % 18 18 

3 3 %1 11 

0 % 3% 8 

% 3 26 20 

6 3 30 12 

6 3 21 18 

Ranges of Percentages %2-73 0-8 0-6 12-%1 %-25 

Imus 
College 

Bennett 
Elementary 

Cuff 
Elementary 

Monroe 
Elementary 

Witty and Kopel 
Elementary 

Feadrieh 
Grades II-III 

Gates and Bennett 
Primary 

Hlllerieh 
Primary 

Stevenson 
Grade I 

Updegraff 
Ages 2-6 

56 

%% 

73 

59 

56 

%2 

5% 

%7 

%9 

52 
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CONNECTING DOTS TEST 

(The following page represents the connecting dots 
test used to deterMae the handedness of subjects. Each 
child was given two copies} one to be used with the right 
hand aad one with the left hand. 

T M s page is the actual sise of the test as it was 
admidstered.) 
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CONNECTING DOTS TEST 

Handedness Test Name 

(%5 seconds) 
Hand 

Practice i " 

Begin. 
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FIGURE 1*- VISUAL NERVES WITH RETINAL 
EXPANSION 

(Ths following is a diagram of the vlsud nerves 
with their retinal expansions as viewed froa above* 

Note Is made of the decussation of the optic nerves 
at the optic eMasma allowing the nasd retinal fibers te 
cross to each hedsphere while the temporal retind fibers 
teralnate la the same hemisphere.) 
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Optic nerves de­
cussate at the 
optic 

" w as*is* we^eF^peiew ersyme^eyie T ^ 

Nasal retinal fibers 
cross at the eMasma} 
temporal fibers da not. 

Temporal 
side 

Figure 1.- Visual Nerves with Their Retinal 
Expansion as viewed from Above. 



APPENDIX 5 

RECORD SHEET 

(TMs Is the record sheet used for tMs study. The 
subjects' responses and test scores are noted on tMs form.) 
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RECORD SHEBT 

Birth 
School * Section 
Date 
Hasdedneas T.st.t 

Writing R L 
Cutting R L 
Eating R L 
Rasmering R L 
Batting R L 
Throwing R L 
Kieklag R L 

Coatrol Far Point 

DB-ID Beth 

DB-3D Right 0 

DB-3D Left 0 

1 
49 

L 

T 

B 

2 
70 

R 

L 

Wear Glassess Always 

Heading Only 

Sometimes 

Tapping! R L 

1 

2 

Totd 

Dots: 

3 4 5 6 7 6 9 10 
84 88 92 96 98 100 105 105 

T L R T L B B R 

L T f l b L R T R 

H R T L B L R T 

No. 

B 6 

Control Near Point 

DG-9 Beth 

BG-11 Right 

DC-10 L«ft 

PftMnaago 

lias 

R 

Errors 

Rele-la-pnper _ 

flinmnra BERBSR TESTS 
Hand: I L 
Cant. Eyes R L 
Tisiont Problem 

L Unilateral Control 
mMmmmmmmmmm^m Creased Coatrol 
_________ Met Included (Vie .Problem) 

Readlag Asa* 

Reading S*p. 
grading Differential 

Voc. Gone. Total 

Suaaary 

R 

R 
HILLERICH TESTS 
Hands 
Don. Eye 

Unilateral Do** 
Groased Dos. 
Miaced DOB* 

L 
L 

R 
R 

ic-h 

R-tt 

L 
L 

L-L 
L-R 
L-M 
H-L 

K 
M 

h-H 

IQi $Ul« 
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STATISTICAL FORMULAS 



APPENDIX 6 

Smlth-Satterthwaluo Tost 

t Test 

v̂-

(Xi - Xa)-o QC 

Q, 1 Q V-

Where: 

x= 

# = 

n 

t*i 
XI 

n ; 

n 
& 

/.* ~ -X7)a. 

n 

C X = 0 

o a 
-I- 3': a . O •z 

Na ./ 
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DATA SHEET 
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DATA 

No. Sex 
' Kdgn. 

Eye-
Hand 
Dom. 

Gd. 2 
Eye-
Hand 
Dom. 

Gd. 8 
Eyc-

( Hand 
Dom. 

; K.A. ;< I . Q . 
To ta l 
Rdg. 
Ach. 

Re 
E> 

Subjects Exhibit ing Corresponding Control in Grade VIII 

1 
2 

3 
A 
5 

6 
7 
8 
9 

10 

11 
12 
13 
U 
15 : 

16 
17 j 
18 -
19 j 
20 : 

21 i 
22 . 
23 ; 
24. . 
25 . 

26 ! 
27 ! 
28 
29 
30 -

: M 
: , M 
: M 
:. M 
: F 

: K 
: F 
\ F 
: F 
: F 

: F : 
F 

• F 
M 
K : 

,- F \ 
M : 
F : 
K j 

F : 

F \ 
M . 
M I 
K ! 
M ' 

M 
F 
F 
F 
F 

: R-R 
: R-R 
: R-R 
: L-R 
: R-R 

: R-R 
! R-R 
: L-R 
: R-R 
> R-R 

R-L 
R-R 
R-R 
R-R 
R-L 

R-R 
L-R 
L-R 
R-R . 
R-R . 

L-R • ! 
R-R , 
R-R 
L-R , 
L-R . 

L-R 
R-R 
R-R 
R-R . 
R~R ! 

: R-R 
: R-R 
: R-M 
: L-R 
: M-R 

: R-R 
: R-R 
: L-R 
: R-M 
: R-R 

: R-R 
: R-M 
! R-R 

R-R 
• R-R 

R-R 
. L-R 
s L-R 

R-R 
R-R 

L-R 
R-M 
R-M 
R-R 
L-M 

L-R 
L-R 
R-R . 
R-R ; 
L-R ; 

: R-R 
: M-R 
: M-R 
: M-R 
: R-R 

: M-M 
: R-R 
: L-M 
: M-M 
: R-R 

: R-R 
: R-M 
: R-R 
: R-R 
: R-R 

: R-R 
: L-M 
. L-R 
. R-M 

R-R . 

j M-R 
R-R 
M-R 
M-R 
L-R 

M-R 
M-M 
R-R . 
R-M ! 
K-R . 

: 16.6 
' U . 5 
: 17.5 
: 16.5 
• 16.7 

' 15 . 4 
i 16. / . 
i U . 2 
: 15.8 
r U.9 

: U.6 
. 13.0 

U . 3 
17.5 

: 18.3 

16.2 
16.8 
17 .2 
17.9 
16.1 

13.8 
U . 9 
15.1 
U . 3 
19.8 

17.1 
16.1 
1 6 . 1 
16.5 
16.1 

: 129 
: 106 
: 132 
: 122 
: 129 

: 112 
: 119 
. 103 
: 121 

116 

: 110 
. 96 
> 104. 

129 
. 134-

125 
125 
125 
130 
118 

101 
111 

. 116 
109 
149 

133 
125 
119 : 

127 
1 ~J < 

• 11.3 
• 8 .3 
. 11.6 
• 9 .9 
: 10.9 

9 .2 
• 10.9 
. 8.8 

10.3 
9.1 

8.8 
9.1 
9.5 

12.0 
• 11 .8 

9.5 
10.6 
11.2 
11.7 
11.4 

8.8 
9 . A 
9.6 
9 .0 

11.5 

10.6 
11.2 
10.6 
11.6 
11,0 

: 10.6 
: 11 .3 
: 11.4. 
: 10.7 
: 11.7 

: 10.0 
: 10.7 
: 9.1 
: 10.1 
• 9 . 4 

. 9 .2 
• 8.1 
: 9.1 

11.5 
12.1 

. 10 .4 
10.9 
11 .3 
15.8 : 

• 10.5 • 

8.7 
9 .5 
9 .6 < 

: 9 .0 < 
i 13.1 

11.0 
10.3 : 
10.7 -
10.6 . 
10 .3 . 

'- . 7 
••-3.0 
• . 2 
: - .8 
: - . 8 

: - .8 
'- . 2 
: - . 2 
: . 2 
' - . 3 

- . 4 
1.0 

.A 

. 5 
- . 3 

- . 9 
- . 3 
- .1 
-4-.1 

. 9 

.1 
- .1 

0 .0 
0 .0 

- 1 . 6 

- .4-
.9 

- .1 
1.0 

. 7 
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DATA 

* Sex 
Kdgn. 
E y e -
Hand 
Dom, 

Gd. 2 
Eye-
Hand 
Dom. 

Gd. 8 ! 

Eye- * 
Hand * 
Dom, | 

Subjects Exhibi t ing Corresponding Control in Grade VIII (con ' t ) 

31 
32 
33 
34 
35 

# 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46* ! 

47 -
48 . 
49 j 
50 . 

51 '>. 
52 . 
53 . 
54 . 
55 | 

56 : 
57 ! 
58 
59 
60 . 

: F 
: F 
: M 
:. M 
: M 

: M 
: F 
: M 
: M 
: F 

i M 
: F 
: F 
: F . 
. F • 

.. M ' 
F . 
M .. 

• F . 
M j 

M '. 
M '. 
M ! 
F '. 
F 

M : 
, F 
'. F 
' F 
' F 

: L-R 
: R-R 
: R-R 
: L-R 
: R-R 

: R-R 
t L-R 
! R-R 
: L-R 
: L-R 

M-R 
R-R 
R-R 
L-R 
L-R 

R-R 
R-R 
R-M 
M-M 
R-R 

R-R 
L-R ! 
M-R 
R-R . 
L-R j 

R-R ] 
. L-R ' 
; R^R 
' R-R 
' L-R . 

: L-R 
: L-M 
: M-R 
: L-R 
: R-R 

: R-M 
: L-M 
: R-R 
: L-M 
: L-R 

I R-R 
• R-M 

R-R 
. L-R 

L-R 

R-R 
R-R 

: R-M 
L-R 
R-M 

R-M 
L-M 
L-R 
R-R 
L-R 

R-R , 
L-R 
R-R 
R-R ' 
R-R 

: R-R 
: M-M 
: M-R 
: M-M 
: R-R 

: R-R 
: M-M 
: R-R 
: R-R 
: M-M 

: L-M 
: R-R 
: R-M 
: M-M 
: R-M 

: R-R 
R-M 

. R-M 
M-M 
R-M 

R-R • ' 
M-M 
L-R 
R-M 
M-M 

R-R 
L-R 
R-R . 
M-M 
L-M 

: 16.6 
• U . 3 
: 15.0 
: 16.0 
: 15.8 

: 15.0 
: 17.2 
: 16.3 
: 10.2 
i 12.6 

'. 15 .7 
: 16.6 
. 17 .0 
.. 17 .8 
: 11.7 

• "14.1 
: 15.8 
: 16 .3 
: 16.8 
: 11.8 

11.6 
15.8 
13.2 
t-6.7 
15.0 

15.4 
15.2 
16.3 
16.8 
1 6 . / ' 

: 129 
: 112 
: 117 
: 118 
: 115 

: 113 
: 126 
: 119 
: 75 
: 95 

: 119 
• 128 
: 126 
: 134 
: 91 

. 110 
: 119 
: 123 
. 126 
: 89 

91 
j 122 
. 101 

131 
113 

120 
119 
123 • 
123 
124 . 

: 10.4 
: 8 .8 
: 9 .8 
: 10 .4 
: 9 .3 

: 11.0 
: 11 ,8 
: 11.6 
: 6 .6 
:' 9 .8 

. 9 .8 
: 10.1 
: 12 .0 
: 12.0 
: 6 . 9 

i 9 .4 
• 11.1 
: 11 .4 
: 11.6 
: 7 .9 

I 5 .5 
, 11 .2 

7 .7 
11.0 

• 9 .9 

7 .9 
11.4 . 
10.1 

. 11.1 
10.2 . 

: 10.6 
'• 8.9 
: 9 .4 
: 10 .4 
' 10 .3 

' 9 .5 
' 11.3 
: 10.6 
. 6 . 0 
: 7 .7 

10.0 
10.7 

: 11.1 
11.6 

• 7 .0 

: 8.8 
. 10.1 
. 10.5 

10.9 
: 7.1 

6 .9 
10.1 

: 8.1 
j 10.7 
• 9 .5 

9 .7 
9.6 

10.5 
11.0 
10.6 . 

: - . 2 
••- .1 
: . 4 
: 0 .0 
: - 1 . 0 

• 1.5 
: . 5 
8-1.0 
: .6 
: 2.1 

: - . 2 
. - .6 
•• -9 

. 4 
: - .1 

I . 6 
: 1.0 
: . 9 
: . 7 
: . 8 

' - . 4 
: 1.1 
- . 4 

. 3 
. . 4 

1-1.8 
1.8 

- . 4 
.1 

- . 4 

* I .Q . 
Tota l 

. ^ g . 
| Ach. 

Rde. 
Exp. 

Rdg. 
Di f f . 
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DATA 

Sex 
Kdgn, 
Eye-
Hand 
Dom. 

Gd. 2 
' Eye-
Hand 
Dom. 

' Gd. 8 
Eye-
Hand 
Dom. 

M.A. 'I.Q. 
Total 

. Rdg. 
Ach. 

Rde. ' 
Exp. \ 

Subjects Exhibiting Corresponding Control in Grade VIII (con ' t ) 

: F 
: M 
: F 
:. M 
: M 

: F 
: F 
:' F 
: M 
: F 

: M 
: M 
: F 
: F 
: M : 

':• F \ 
: F j 
: M : 

. M . 

:. F : 

'. F '. 
. F . 
. M . 
. F . 

:• F 

! M 
'. M 
'. M 
! M 
* T> 

: R-R 
: R-R 
: R-R 
: R-R 
: R-R 

: R-L 
: L-M 
: R-R 
: R-R 
: L-R 

R-R 
R-R 
R-R 
L-R 
R-R 

R-L 
R-R . 
L-L 
R-R . 
R-R j 

L-R ! 
R-R . 
R-R 
R-R . 
R-R 

R-R ! 
R-R . 
R-R 
R-R . 
L-R . 

: R-R : 
: R-R : 
: R-R : 
: R-R : 
: R-R : 

: R-M : 
: L-M : 
: R-R : 
: L-R : 
: L-R : 

I R-R : 
: R-R : 

R-M : 
: L-R : 
R-M : 

L-R \ 
R-R : 

: L-L : 

R-R : 

R-R : 

L-R j 
R-M . 
R-M . 
M-R . 
R-R . 

R-K ! 
R-M . 
R-R . 
R-R '. 
L-R . 

R-R 
R-M 
R-M 
R-R 
R-M 

R-M 
L-M 
M-M 
L-R 
M-R 

R-R 
L-M 
R-M 
L-R 
R-M 

R-R 
R-M 
L-L 
R-R 
R-R 

M-M 
R-M 
R-R 
R-M 
R-R 

R-M 
R-R 
R-R 
R-M 
L-M 

13.1 
15.1 
15.2 
15.9 
16.0 

12.7 
16.0 
13.9 
17.5 
16.3 

17.9 
17.1 
16.6 
16.1 
15.4 

17.5 
15.5 
15.3 
17.2 
12.7 

17.1 
15.3 
15.1 
19.1 
12.6 

16.0 
16.2 
17.6 
13.0 

: 101 
: 114 
: 115 
: 117 
: 119 

: 96 
: 121 
: 109 
: 137 
: 123. 

: 134 
: 132 
: 130 
: 122 
: 115 

: 127 
: 115 
: 119 
: 134 
: 97 

• 129 
: 130 
: 118 
. 140 
: 99 

'. 116 
. 122 
. 129 
. 105 

: "'"'' : 

: 10.9 
: 8.1 
•• 9.1 
: 10.6 
: 9.8 

: 8.0 
s 10.9 
: 10.0 
: 11.2 
: 10.4 

10.6 
: 11.6 
: 11.4 
: 11.2 
: 10.0 

: 11.6 
: 9.4 
10.4 

. 11.6 
: 7.8 

: 10.5 
11.2 

: 9.5 
: 11,8 

9.3 

10.8 
. 10.7 
10.8 
9.5 
9.0 . 

: 8.0 J 
: 9.6: 
: 9.7 : 
•• 10.3 J 
• 10.3 : 

: 7.8 : 
: 10.3 : 
: 8.6 : 
: 11.3 : 
: 10.5 : 

: 11.7 : 
: 11.0 : 
: 10.6 : 
: 10.3 : 
: 9.9 : 

: 11.5 : 
: 10.0 : 
: 9.7 : 
11.1 : 

: 7.8 : 

11.1 : 
9.4 : 

: 9.5 : 
: 12.7 : 
. 7.6 : 

10.4 ": 
10.4 : 
11.6 : 
7.8 : 
9.1 . 
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DATA 

No. ' Sex 
Kdgn. 
Eye-

' Hand 
\ Dom. 

Gd. 2 
Eye-
Hand 
Dom. 

Gd. 8 
Eye-
Hand 
Dom. 

M.A. • ' I.Q. 
Total 

. ̂ g . 
' Ach. 

Rde. 
Exp. 

Rdg. 
Diff 

Subjects Exhibi t ing Corresponding Control in Grade VIII (con ' t ) 

91 : 
92 : 
93 : 
94 : 
95 : 

•96 i 
97 : 
98 : 

99 s 
100 ; 

101 j 
102. . 
103 -
104 . 
105 : 

106 '". 
107 '. 
108 ! 
109 ! 
110 j 

111 ! 
112 ; 
113 ; 
114 ' 
115 

116 
117 
118 
119 
120 

M : 
F : 
M j 

. M : 
F : 

F ] 
M s 
F : 
F ! 
F • 

M ! 
M ; 
M . 
F : 
F . 

M '. 
F ! 
F ! 
F ! 
M ! 

M ! 
M 
M 
F 
F 

! F 

! M 
! F 
: M 
5 F 

R-R : 
R-R : 
R-R ! 
R-R : 
R-R : 

R-R | 
L-R : 
L-R : 
R-R : 
R-R -

R-R ! 
R-R ; 
M-R . 
L-R -
R-R ; 

R-R j 
L-R . 
R-R 
R-M j 
R-R ; 

R-R ! 
R-M 
R-R 

; R-R 
j L-R 

; R-M 
; R-R 
; R-R 
; L-M 
: R-M 

R-R : 
R-R : 
R-M 
R-R : 
R-R : 

R-R 
L-R : 
L-R j 
R-R ! 
R-R ; 

R-R ] 
R-M ; 
L-R 
L-R 
R-R 

R-R 
L-R . 
R-M 
R-R 
R-R 

R-M 
R-R 
R-R 
R-R 

! L-R 

! R-R 

; L-R 
; R-R" 
; L-R 
' R-R 

R-R 
R-R : 
R-R 
R-R 
R-M • 

R-R 
L-R i 
L-R 
R-R 
R-R 

R-M 
R-R 

: L-M 
L-R 

. R-R 

R-R 
M-M 
R-M 
R-M 
R-R 

• R-M 
\ R-M 
', R-M 
', R-M 
. L-M 

! R-R 
; M-M 
; R-R 
; L-R 
' R-R 

15.7 : 
15.8 : 
17.1 : 
13.6 : 
18.6 ! 

10.8 . 
U.9 : 

: 15.5 i 
: 17.6 . 

17.6 : 

16.8 
. 13.5 
. 16.8 
: 13.6 
: 15.2 

12.5 
. 17.6 
: 16.3 
: U.3 
s 15.5 

: U.6 
. 15.3 
. 16.7 
'. 14.3 
. 18.1 

'. 13.9 
! 14.2 
! 14.2 
! 10.7 

10.7 

120 : 
121 : 
129 : 
107 : 
136 : 

80 : 
113 J 
117 : 
133 : 
128 ! 

127 • 
101 
125 
103 
111 

94 
136 

. 119 

. 112 
: 115 

I 109 
: 119 
." 129 
; 106 
i 124 

! 106 
'. 107 
! 106 
! 78 

83 

9.5 : 
10.9 : 
10.9 : 
. 7.5 s 
12.0 : 

7.1 . 
10.6 : 
10.6 : 
11.6 : 
11.8 : 

10.7 
7.3 
11.1 
10.1 
9.9 

9.5 
12.0 
10.7 
11,3 
8.6 

\ 10.8 
10.9 

! 9.2 
. 8.9 
. 10.4 

; 9.0 
. 9.4 
. 10.9 
: 7.3 

8.* 

10.0 : 
10.1 : 
11.1 : 
8.4 i 

12.3 '• 

. 6.5 I 
9.4: 
9.9 : 

11.5 i 
11.6 : 

10.9 . 
8.4 : 

' 10.9 
8.5 
9.8 

7.7 
11.4 
10.6 
8.9 
10.0 

s 9.3 
. 9.7 
: 10.7 
: 9.1 
: 12.2 

! 8.7 
: 8.9 
: 9.0 
. 6.4 

6.? 

- .5 
.8 

- .2 
- .9 
- .3 

.6 
1.2 
.7 
.1 
.2 

- .2 
-1.1 
.2 
1.6 

. .1 

s 1.8 
.6 
.1 
2.4 

-1.4 

: 1.6 
: 1.2 
:- .5 
:- .2 
s-1.8 

': .3 
: .5 
: 1.9 
: .9 
2.^ 
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DATA 

• • 
• • 

No. } Sex 
• • * • • 
• « 
• 

; Kdgn. 
Eye- ' 
Hand 
Dom. 

I Gd. 2 
Eye-
Hand 
Dom. 

:'Gd. 8 
Eyc-
Hand 
Dom. 

M.A. ' I.Q. 
Tota] 
Rdg. 
Ach. 

Rde. 
Exp. 

Rdg. 
Diff 

Subjects Exhibit ing Corresponding Control in Grade VIII (con ' t ) 

: F 
: F 
: F 
:. M 
: F 

: M 
: M 
: F 
: F 
: F 

: F 
: F 
: F 
: M 
. F ( 

! F 
. M 
. F . 
. M . 
. F 

'. M ! 
. M 
'. F . 
! H 
i F ' 

! F 
' M 
' F 
* M 
' F . 

: R-R 
: L-R 
:. L-R 
: L-M 
: R-R 

[ R-L 
! L-R 
: R-M 
• R-R 
: R-R 

R-R 
L-R 

, R-R 
R-R 
R-L . 

L-R 
. R-R 
L-R 
L-R . 
L-R 

R-R • '. 
R-R . 
R-R 
R-R . 
R-R ; 

M-R , 
. R-R 
R-M 

' R-R . 
R-R ; 

: R-R : 
: L-R : 
: L-R : 
: L-R : 
: R-R : 

: R-R : 
: L-M : 
: R-R : 
: R-R : 
: L-R : 

. R-R i 
: L-R : 

R-R : 

R-R : 

R-R : 

L-R \ 
R-R : 

. L-R . 
L-R . 
L-R : 

R-R '. 
R-R . 
R-R . 
R-R . 
R-R . 

R-R ! 
R-R ; 
R-R ; 
R-R ; 
R_P | 

R-M 
L-M 
L-M 
M-R 
R-R 

R-M 
R-R 
R-M 
M-M 
L-R 

R-R 
L-M 
R-M 
R-M 
M-R 

R-R 
R-R 
R-R 
L-R 
M-M 

R-M 
R-M 
R-R 
M-M 
R-R 

M-M 
R-R 
R-R 
R-R 
R_R 

13.3 
14.1 
15.6 
15.0 
13.2 

15.9 
16.7 
16.4 
16.0 
13.2 

U.4 
15.2 
13.6 
17.1 
15.0 

U.4 
16.8 
17.5 
16.2 
13.9 

15.4 
17.9 
14.6 
16.8 
15.2 

13.1 
16.7 
15.9 
15.5 
A r O 

: 100 
: 103 
: 121 
: 112 
: 101 

: 120 
: 126 
: 119 
: 116 
! 103 

: 112 
. 110 
106 

: 128 
: 110 

'. 111 
: 126 
: 132 
: 120 
108 

116 
: 135 
. 106 
122 

. 112 

101 
126 
121 
114 
122 

: 7.6 
: 9.9 
: 10.0 
: 10.3 
: 8.8 

: 11.1 
: 11.3 
: 10.4 
: 10.6 
: 9.4 

9.7 
: 6.9 
: 9.1 

11.2 
: 10.4 

I 7.6 
: 11.3 
: 10.8 
: 10.1 
: 8.9 

': 8.1 
• 10.4 
: 8.5 
• 8.8 
: 9.7 

| 8.5 
11.6 
11.2 
9.1 

10.1 

: 8.3 : 
: 9.0 : 
: 9.9 : 
. 9.6 : 

8.1 : 

: 10.2 : 
: 10.8 : 
: 10.7 : 
: 10.4: 
. 8.1 : 

. 9.0 : 
9.8 : 

: 8.4 : 
11.1 : 

: 9.6 : 

: 9.0 ': 
: 10.9 : 
: 11.4 : 
• 10.5 : 
: 8.6 : 

• 9.8 l 
11.7 : 

: 9.4 : 
. 11.0 : 
: 9.8 : 

'. 8.0 '; 
10.8 ; 
10.2 . 
9.9 : 
10.1 
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DATA 

No. ' Sex 
' Kdgn. 
Eye- . 
Hand 
Dom. 

Gd. 2 
Eye-
Hand 
Dom, 

•Gd. 8 
Eye-
Hand 
Dom. 

M.A. ; I.Q. 
Total 

, Rdg. 
Ach. 

Rdg. 
Exp. 

Rdg. 
Diff. 

151 
152 
153 
154 
155 

156 
f57 
158 
159 
160 

161 
162. 
163 
164 
165 

166 
167 
168 
169 
170 

171 
172 

Subjects Exhibi t ing Corresponding Control in Grade VIII (con ' t ) 

: M 
: F 
: F 
:, M 
: F 

: F 
: M 
: F 
: H 
: M 

: F 
: M 
: F 
. F 
: M 

'. F 
. F 
. F 
. F 
. F 

! M 

: F 

: R-R 
: L-L 
: L-L 
:' L-L 
• R-M 

\ L-R 
t M-M 
: L-L 
; R-L 
, L-L 

M-L 
R-R 
R-L 
L-L 
M-L 

\ L-L 
. R-R 
M-L 

. R-L 
M-L 

', L-R 
. L-L 

: R-M : 
: L-M : 
: R-L : 
: L-L : 
: R-L : 

• L-L ': 
: M-M : 
: L-M : 
: L-L : 
: L-L : 

: L-L ] 
: R-L • 
. R-L : 
: L-L : 

. M-L : 

: L-L \ 
. R-M : 

. M-L . 

. R-M . 

. L-M . 

'. L-L ! 

; L-L : 

M-M 
L-L 
M-L 
M-M 
M-M 

M-M 
R-L 
M-L 
L-L 
L-L 

M-L 
RT-L 

L-M 
M-L 
L-L 

L-M 
R-M 
R-L 
M-L 
M-L 

R-L 
L-L 

15.0 
17.1 
13.9 
17.1 
13.9 

15.9 
14.9 
16.7 
16.0 
16.1 

16.8 
U . 6 
13.7 
17.8 
14.1 

9.2 
15.8 
13.5 
16.2 
15.6 

16.5 
17.1 

: 111 
: 129 
: 121 
: 126 
: 108 

: 124 
: 108 
: 129 
: 125 
: 117 

: 128 
: 108 
: 102 
: 135 
: 108 

! 63 
: 116 
: 102 
: 124 
: 120 

! 127 
: 134 

: 11.0 
' 10.0 
: 9.7 
: 10.5 
: 10.0 

: 10.5 
: 9.7 
: 11.0 
10.0 • 
12.0 ! 

• 11.2 . 
6.8 

• 9.0 
11.8 

: 7.3 

: 6.4 
11.0 

: 10.5 
: 11.4 
. 10.2 

'; 10.4 
: 10.6 

9.6 : 
• 11.1 : 

8.7 : 
11.2 : 
8.6 : 

10.1 : 
9.6 : 
10.7 : 
10.2 : 
10.5 : 

10.9 : 
9.3 : 

- 8.6 : 
11.6 : 
8.8 : 

5.5 : 
10.2 : 
8.4 : 
10.4 : 

: 9.9 : 

10.6 ! 
• 11.0 : 

1.4 
-1 .1 

1.0 
- .7 

1.4 

.4 

.1 

.3 
- .2 

1.5 

.4 
-2.5 

.4 ' 

.2 
- . 5 

.9 

.8 
2.1 
1.0 

.3 

- .2 
- .4 
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DATA 

No. 
! Kdgn. 

Sex | Eye-
\ Hand 

! ! D o r i l-

Gd. 2 
Eye-
Hand 
Dorn. 

' Gd. 8 
Eye-
Hand 
Dom. 

K.A. ;• I .Q. 
' Total 

Rdg. 
Ach. 

Subjects Exhibit ing Crossed Control ' in Grade VIII 

Rdg. 
Exp. 

Rdg. 
Diff 

: M 
: . F 
: F 

: M 
: F 
: M 
: M 
: F 

: F 
: F 
: M 
: F 
: F 

S- F 
: F 
: F 

. F 
: F 

'. M 
. F 
. M 
. M 

:- M 

; F 
. M 
: M 
. F 
: J/' i 

*, .* 

: R-R 
: L-R 
: M-R 

: M-M 
: L-R . 
: R-L 
: L-R 
: L-R 

! R-R 
• R-R 
• R-R 
• R-R 
. R-R 

\ R-R 
. L-R 
• R-R 
. L-R 

L-L 

R-R 
. M-L 

L-R 
M-R 
L-L 

M-R 
L-R 

, L-R 
L-R . 
M-R . 

i 

: R-R : 
: L-R : 
: R-R : 

: M-L : 
: L-R : 
: R-R : 
: L-R : 
: R-R : 

: R-M : 
: R-R : 
• R-M : 
. R-R : 
! R-R : 

\ R-M : 

: R-R : 

: R-R : 
L-R .: 

. L-M : 

. R-R j 
L-L : 

. L-R . 
L-R . 
L-M . 

R-R .' 
L-R . 
L-R . 
L-R . 
L-R : 

R-M 
L-R 
M-R 

M-L 
M-M 
R-M 
L-R 
R-M 

R-R 
R-M 
R-R 
R-M 
R-M 

R-R 
R-M 
R-M 
L-R 
L-M 

R-M 
R-L 
L-M 
L-R 
M-R 

R-R 
L-M 
L-R 
L-M 
M-K 

17.8 
13.1 
16.1 

15.7 
17.9 
14.5 
15.5 
15.5 

15.4 
U . 9 
14.7 
U . 3 
10.2 

15.4 
17.4 
16.5 
16.5 
U . 4 

15.4 
14.1 
16.8 
16.9 
11.9 

11.5 
15.4 
16.3 
12.7 
1«i.7 

: 138 
: 95 
: 126 

: 117 
: 130 
: 111 
• 115 

115 

: 112 
• 115 
• 108 
: 112 
: 78 

117 
: 132 
: 127 
: 119 
: 106 

I 113 
: 107 
: 125 
: 123 
• 91 

88 
112 
125 
98 

119 . 

: 12.0 
' 8.9 
: 10.3 

: 10.2 
: 10.2 

10.4 
11.6 
10.7 '. 

9.6 : 
8.8 . 
9.9 
8.8 

: 7.8 

: 9.1 
: 12.0 
. 9.0 
: 10.1 
: 8.5 

: 10.4 
: 9.7 
: 11.9 
: 10.4 
: 8.4 

! 8.5 
: 11.6 

11.3 
: 7.5 

11.6 . 

11.5 : 

8.2 ' 
10.2 '• 

10.3 • 
11.8 : 
9.1 • 

10.0 : 
10.0 : 

10.0 : 
9.4 = 
9 . 4 : 
8.9 : 
5.9 : 

' 9.8 : 
11.3 : 
10.6 : 
10.8 : 

: 9.2 : 

9.9 : 
8.8 : 

: 10.9 : 
: 11.1 : 
: 7.2 : 

! 6 . 9 ! 
. 10.0 : 
• 10.5 : 

7.7 : 
10.0 . 
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DATA 

Sub, 

M 
M 
F 
M 
M 

F 
M 
M 
M 
F 

F 
M 
M 
F 
F 

M 
F 
F 
F 
M 

M 
F 
M 
F 
F 

F 
M 
M 
M 
M 

ec t s Exhibit ing Crossed Control ' in Grade VIII (con ' t ) 

L-R 
L-R 
M-R 
L-R 
R-R 

R-L 
R-R 
L-R 
L-R 
L-R 

L-R 
R-R 
L-R 
L-R 
R-R 

L-R 
R-R 
R-R 
R-R 
R-R 

R-R 
R-R 
R-R 
R-R 
R-R 

R-R 
L-R 
R-R 
M-R 
R-M 

L-R 
L-*i 
R-R 
L-R 
R-R 

R-L 
R-R 
L-R 
L-R 
L-R 

M-R 
R-R 
L-R 
L-R 
R-R 

L-R 
R-R 
R-R 
R-R 
R-M 

R-R 
R-R 
R-R 
R-R 
R-R 

R-R 
L-M 
R-R 
R-R 
R-M 

L-M 
L-L 
R-M 
L-R 
R-M 

R-M 
R-R 
R-L 
M-R 
L-R 

L-M 
R-M 
L-M 
L-M 
M-M 

L-M 
L-R 
R-R 
L-R 
R-M 

R-M 
M-R 
R-R 
M-R 
R-M 

R-R 
L-R 
R-M 
R-R 
R-R 

15.0 
17.8 
16.5 
13.7 
U.1 

U.8 
17.5 
16.6 
15.9 
11.1 

15.3 
16.6 
14.5 
14.7 
15.5 

15.9 
17.1 
15.2 
U.4 
14.7 

15.2 
15.3 
14.5 
16.4 
15.0 

16.8 
12.7 
15.4 
16.2 
12.3 

: 113 
: 137 
: 125 
: 101 
: 104 

: 111 
: 129 
: 123 
: 119 
: 89 

! 1U 
: 125 
: 111 
: 115 
: 116 

'.' 119 
: 125 
. 111 
! 113 
. 108 

119 
. 118 
. 111 
122 
116 

123 
95 
113 
122 
105 

: 10.5 
: 11.3 
: 11.2 
: 7.7 
: 8.5 

: 10.1 
: 12.0 
: 10.1 
: 10.5 
: 5.4 

I 9.8 
11.4 

: 9.3 
• 9.8 
: 10.1 

! i i .o 
: 11.5 
: 9.7 
. 10.1 

7.3 

. 7.7 
10.4 

. 9.4 
11.2 
9.4 

11.2 
8.6 
10.4 
11.0 
8.* 

: 9.5 : 
: 11.6 : 
: 10.6 : 
: 8.6 : 
• 8.9 : 

:. 9.'4 : 
: 11.5 : 
: 10.8 : 
. 10.2 : 
• 6.6 : 

: 9.8 ! 
10.7 : 

! 9.1 : 
9.2 : 
9.9 : 

! 10.2 : 
11.2 : 

. 9.8 j 
• 9.0 : 
• 9.4 : 

9 . 6 ; 
9.7 : 

: 9.1 : 
. 10.6 . 

9.5 . 

ii.o ! 
7.8 . 
9.9 . 
10.4 . 
7,1 
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DATA 

* Sex 
Kdgn. 
Eye-
Hand 
Dom. 

Gd. 2 
Eye-
Hand 
Dom. 

Gd. 8 
Eye-
Hand 
Dom. 

M.A. • I.Q. 
Total 
Rdg. 

' Ach. 
Rde. " 
Exp. ; 

Subjects Exhibiting Crossed Control in Grade VIII (con't) 

: M < 

: F 
: F -
: F : 

: M : 

'. M . 
. F . 

• M . 
. F 

: F 

\ M ! 
. F . 
. M . 
. M 
. M . 

". F \ 
. M , 

'. F 
'. F ; 
: K '. 

1 M ! 
'. K 
* F 
* F 
' M 
i 

' F 
: F 
: F 

** F . 
1 F 

L-R 
L-R 
L-R 
L-R 
R-R 

R-R 
R-R 
R-R 
L-R 
R-R 

L-R 
R-M 
R-R 
M-R 
L-R 

L-R 
R-R 
R-R 
R-R 
L-M 

R-M 
. L-R 
' L-L 

; R-R 
; R-R 

• R-R 
' R-R 
' M-R 
' M-R 
" L-R 

: L-R : 
L-R : 
L-M : 

: L-R : 
> R-R : 

R-R ': 

: R-R : 
. R-R : 
: L-R j 
R-R . 

L-R \ 
. R-R : 

R-R . 
R-M 
L-R . 

R-R ! 
, R-R . 

. R-R . 
R-R . 
L-R . 

', R-M '. 
L-R '. 

. L-R ! 
; R-R ; 
| R-R ! 

; R-R ; 
; M-R ; 
; R-R ; 
• R-M ; 
' L-R 

L-M 
L-R 
L-R 
L-M 
R-M 

R-M 
R-R 
M-M 
L-M 
R-R 

L-R 
R-M 
M-M 
R-R 
M-M 

L-L 
R-R 
R-M 
R-R 
L-R 

R-M 
L-M 
L-M 
R-R 
R-M 

L-R 
M-M 
R-R 
R-M 
R-M 

13.8 
12.7 
12.8 
13.4 
11.6 

U.O 
15.4 
15.4 
15.1 
13.9 

17.0 
U.7 
13.9 
11.3 
13.8 

16.5 
12.3 
16.3 
15.4 
17.2 

14.8 
16.0 
14.0 
1-3.4 
15.3 

13.4 
12.1 
12.7 
11.6 
16.5 

: 105 
: 96 
: 98 
: 102 
: 91 

: 107 
: 116 
: 120 
: 110 
: 102 

: 130 
: 108 
: 102 
: 89 
: 105 

i 127 
: 92 
. 122 
. 119 
: 133 

'. 109 
. 120 

. 105 

. 101 

. 111 

'. 103 
. 89 
: 96 
. 87 
122 

: 9.3 
. 8.9 
: 10.1 
: 5.6 
: 8.8 

5.7 
: 10.4 
: 10.8 
: 11.2 , 
10.5 : 

! 11.4 I 
: 8.5 
: 9.6 

: 7.5 
: 8.9 • 

I 9.6 
: 8.5 
: 10.5 
: 9.8 
: 11.2 

'. 8.8 

. 10.5 
: 9.8 
. 9.0 

. 9.4 

! 8.7 
. 8.4 
. 8.7 

. 7.3 
11.2 

8.6 : 
7.8 : 
7.8 : 

8.3 : 
6.9 : 

8.7 : 
9.8 : 
9.7 : 
9.7 : 
8.8 : 

11.0 : 

9.4 : 
: 8.8 : 

6.6 : 
8.6 : 

. 10.6 : 

. 7.5 : 
10.5 : 
9.8 : 

: 11.1 : 

'. 8.8 | 
10.3 : 

• 8.8 . 

. 8.3 : 

: 9.9 : 

8.3 | 
7.2 . 

. 7.8 . 
7.0 . 

10.7 
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DATA 

No, Sex 

Sub 

Kdgn, 
E y e -
Hand 
Dom, 

Gd, 2 
E y e -
Hand 
Dom, 

Gd. 8 
Eyc-
Hand 
Dom. 

K.A. 

- - • 

• 3.Q. 
Total 
Rdg, 
Ach. 

Rdp. 
Exp. 

— 

R 
D 

e c t s E x h i b i t i n g Crossed Cont ro l in Giade VI I I ( c o n ' t ) 

F 
F 
F 
F 
M 

M 
F 
F 
F 
M 

M 
M 

L-R 
R-R 
R-R 
L-L 
M-R 

R-M 
R-R 
R-R 
R-M 
R-R 

L-R 
L-R 
R-R 

L-R 
R-M 
L-R 
R-R 
L-R 

M-M 
R«R 
R-M 
R-R 
R-R 

L-R 
L-R 
R-R 

L-R 
R-K 
R-M 
M-L 
L-R 

R-M 
M-M 
M-M 
L-M 
R-M 

R-M, 
•L-M* 
R-M'" 

16.6 
11.3 
13.2 
15.6 
16.5 

13.6 
16.3 
15.9 
16.5 
13.6 

•19.0 
17.0 
13.6 • 

1 130 : 

84 : 

110 : 

122 : 

128 : 

104 : 

120 ' 
117 ! 

127 : 

106 : 

139 -• 
126 : 
"107 : 

11.2 
7.9 
8.7 

10.4 
9.8 

10.0 
9.8 

11.6 
10.3 

5.8 

11.9 
12.0 
9.7 

10.6 
6.8 
7.9 
9.9 

10.6 

8 .4 
10.6 
10.3 
10.6 

8.4 

12.9 
11.1 
8.4 

S u b j e c t s E x h i b i t i n g V i sua l Problems in Grade V I I I 

F 
F 
F 
M 

L-R 
R-R 
L-R 
L-L 

L-R 
R-R 
L-R 
L-L 

L-R 
L-M 
L-R 
L-L 

13.9 
12.2 
13.1 
10.1 

108 
90 

103 
76 

10.2 
9.1 
7.9 
4.9 

8.6 
7.5 
8.0 
5.9 
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Dominance, to Reading Achievement 



APPENDIX & 

ABSTRACT OF 

Thla report Includes a review of the literature re* 

lated to lateral dominance and readlag achievement, the 

neurological basis of reading disability, the significance 

of refersal errors In reading, and the problem of testing 

laterality. 

The primary purpose of this study was an atteapt to 

clarify the equivocal research on laterality aad reading 

aehleveaent through the investigation of the possible dls­

tlnetioa between the "controlling" eye in binocular visloa 

aad the "dominant" eye normally referred to la studies of 

laterality* Belated purposes included the following! an 

analysis of the relationship of crossed eoatrol, crossed 

dominance| aad aixed dominance to reading achievement in a 

junior high sehool populatloa wherein eye-hand dominance was 

earlier found to be unrelated to intelligence, reversals, 

readlag differential, aad reading aehleveaent at the primary 

level j a determination of a possible dlffereace la the domi­

nance patterns of males aad females} and aa evaluation, at 
mi»9999+*l*>**l**9*9****9*'m*mmimm**mmWmm****** 

1 Robert W. Boos, doctoral thesis preseated to the 
Faculty of Education of the University of Ottawa, Ontario, 
19©$, wr~m p. 
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this age level, of a developmental trend away froa mixed 

domlaaaee as reported in aa earlier study which followed 

this same populatloa from kindergarten to mid*third grade* 

Subjects were 263 eighth-grade and ten seventh-grade 

students who reaalaed froa the earlier study* Subjects were 

tested for the controlling eye in binocular vision, using 

cards DB-2, DB~3, and Gray's Oral Reading Paragraphs with 

the Keystone Telebinocular. They were re tested for the 

doainaat eye used la sighting with the V-Scope and hole-in-

paper test, for hand dominance determined by tests of cutting, 

writing, throwing, eating, tapping, and connecting dots, and 

for reading achievement using the California Achievement 

Test, Form W, Level 7 - 9 * 

Chi square was used to ascertain differences between 

the controlling eye and the sighting eye, and between the 

dominance patterns of males and females. Chi square was 

also used to Identify changes in eye-hand dominance from 

second to eighth grade, and In dominance configuration of 

subjects below grade level in reading as compared with those 

at and above grade level. The t test was used to determine 

significance of differences in reading achievement between 

crossed aad mixed dominant groups as compared with the uni­

laterally dominant group and between the crossed control 

group compared with the unilateral control group. 
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This investigation did reveal a distinction between 

the 'controlling- eye aad the "dominant" eye* On the other 

hand, there was ao significant difference la mean readlag 

achievement or mean readlag differential among children 

exhibiting uallateral, crossed, or mixed dominance\ nor was 

there a sigaifieaat difference la mean readlag aehlevemeat 

or mean readlag differential betweea groups exhibiting 

crossed eoatrol as compared with those having unilateral 

eoatrol* tfhile ao sigaifieaat difference was found in 

doalaanee characteristics between male aad female subjects, 

a definite tread was observed toward increased ambleyedaess 

aad ambidexterity from grade two to grade eight in the same 

subjects. 

Although It was concluded that neither dominance 

nor coatrol characteristics was a sigaifieaat factor ia 

reading aehlevemeat in the group examined, the fact that 

there was a sigaifieaat distinction betweea the •'controlling" 

eye aad the "dominant* eye suggested several possibilities 

tor future research. Among these were a longitudinal study 

of eoatrol characteristics, aad an investigation of con­

trolling eye discrepancies at varied distances, and the role 

of visual acuity ia determining control* 


