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INTRODUCTION

From Socrates to Cominius to Devey to Mrs., Franks in
New York to Mrs. Curran in Chicago, educators have eternmally
struggled wvith the prodlem of knowing and stimulating young
minds, This problem is not a new cone.

The greatest challenge to the young wind 1s that
offered by the necessity to master the visuel aspect of our
language, reading. WwWithin recent years there has evolved a
most pressing demand to know more of the intellectual, neuro-
logical, and visual relationship to reading,

As yet, no satisfactory plan 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 ineidencs of this problem in our schools.

The remedlation of this diasability 1s essential not
only for the happy, confident, and productive individual but
fer ocur society in general. The effect of reading dis-
ability is well known and recognized by our law enforcement
agoncies. This difficulty is frequently found in children
and adolescents with chronic, antisocial behavier,

A very reascnable relationship has been offered be-
tween vision and rondlﬁg if we, by vision, consider more
than merely eyes and eyesight, We must think not only of
the eye and its retina as & sense receptor but alse the
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brain as a control center. 8ome of our reading problems
may be immediately traceable to visually associated or
laterality problems.

l. The Purpose.

The primary purpose of this study is to clarify the
equivecal research on laterality and reading achievement
through the investigation of the possible distinction be~-
tveen the "controlling" eye determined through tests ef
binocular vision and the "dominant” eye normally referred to
in 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 junier high school
population wherein eye-hand dominance was earlier feund to
be unrelated to intelligence, reversals, reading differen-
tial, and reading achlevement at the primary level.

An sffort 1s alsc made to identify a possible differ-
ence in 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
fellowed this same population from kindergarten to mid-third
grade.
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2., Justification.

The need for such a study might be questionsd 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 teplc 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 elther
clinical studies or studies of children in public school
situations. Although there are a greater number of clinieal
studies, the faect that the subjlectis 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 and in the instruments used to measure
laterality. Achievement criteria range from tasks such as
identifying and reproducing letters and words to achievement
on standardized tests of reading amintelligence., It is
generally accepted that c¢linical settings offer the avail-
ability of more instruments and greater time to do a more
detailed examination of laterality.

8t1ll another source of confusion in the literature
is derived frem the difference between samples of the popula-
tion used. The samples used msy vary from pre-schoel
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children, to children referred to clinics for severe resding
or speech preoblems, 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 3eotland,

The research literature relating eye-hand dominance
to reading achievement, then, is ambivalent, 7This study
contributes te the literature as a replication of two dis-
parate studias. It attempts to relate the Berner explana-
tion of the difference in resesrch, i.e., the "controlling"
eye in binoeular vision 1s not necessarily the same as the
sgighting™ eye usually considered in research as the dominant
eys, to the field of dominance investigations by using the
eighth~grade public school population which was previously
tested in third grade by Hillerich and which exhibited no
relationship hetween hand-eye dominance &nd reading
achievenent.

8ince research findings in the area of dominance and
reading ares not in agresment, further investigation, using
knowledge and findings from previous studies, is in order,

3. Hypotheses.

The questions for study were sstablished as the
following hypotheses;
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1. There is no significant distinction between the
dominant eye used in sighting and the controlling
eye used in binocular vision.

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

3. Thers is no significant difference in reading
achievement between children evidencing crossed
eontrol and those with unilateral control,

4, There is no significant difference in reading
achievement between children of mixed dominance
and those of unilaterasl dominance.

S« 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

oeye-hand dominance patterns between male and
female chlldren.

l"o General Flan,

Chapter ons contains a review of the relevant re-
search dealing with the causes of reading disability, the
deteraination of laterality and its effect on reading achieve-
ment, and the problem of reversals in reading.

Chapter two includes a delineation of the procedures
used in testing as well as the statistical tests used to
determine the validity of the hypotheses.

Chapter three reports the findings while chapter
four summarizes the conclusions reached and offers recommenda-
tiona for fuFther study.
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§. Definitions of Terms.

Primary grades -~ kindergarten through third grade.

Laterality - eye-hand preference. This term iz used syn-
onomously with dominance, As & 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-banded
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: ambi-eyed and right-
or left-handed, or ambidextrous and right- or left-eyed
or ambi-eyed and ambidextrous.

S8ighting eye - the eye that is the preferred eye in a mono~
cular or sighting act., In this study the sighting eye
is synonomous with the dominant eye.

Controlling eye - in binocular vision the two eyes are used
28 a unit for visual perception. Both eyes do not play
an equal rcle but there is a rivalry and one eye contrels
the binoeular perception while the other plays an

assisting rele. (ne consistently leads or contrels 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 dbody: 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 indicated: right econtrolling-eye and
left~handed, left controlling-eye and right-handed,
ambi-eyed and right-~ or left-handed, or ambidextrous
and right or left controlling-eye.

S8inistrals - those left~-handed persons who prefer a seguence
of movement by hand and eyve from right to left--toward
the center of the body.

Dextrals - those right-handed persons vho prefer a seguence
of movement by hand and eye from left to right--awvay
from the center of the bedy.

Reversels - any directional confusion exhibited in dealing
with printed symbols.



CHAPTER I
REVIEW OF RELATED RESEARCH
1. General Overview,

Reading disability 1s certainly one of the foremost
problems of elementary education in our time., It exhibits
itself in the inability to read normally, even though the
ehlld is endowed with average or superior intellectual
capacity. Far too little is known of the etiology, dlsgne-
sis, and treatment of this form of incapacitation, and much
greater attention to this obfuscation is warranted.

Reading involves not only & visual aspesct but also a
neurological one. Some six hundred yesrs before patristic
times, in the third century B,C., the brain had been meticu-
lously studied in Alexandria. Neurological history 1dentifies
the early medieval encyclopedaedists as well as the Byzantine
schools in which Greek and medleval neurological tradition
remained slive until well into the eighth century. It was a
prominent surgeon of that period, wWilliam of Salicito, who
revealed that a headwound on one side paralyzed the opposite

side of tha body.l This fact, supported by Hippocrates and

1 wWalter Pagel, "Madieval and Renaissance Contribu~
tiaﬁs tu xhnwiedsu of %hn Brain nnd Its Funetimna" _1n'x§g
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Aretaios, did not become medicelly 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.z 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 nov termed the optic nerves. Perhaps Alcmason's
most brilliant contribution was his concept that each sensa-
tion had its own territory of localization in the brainj a
concept that remained dormant only to be seriously revived
twenty~-five centuries after his time.

Hippoerates, bora in the year 46C B,C,, authored
books contributing precociously to knowledge of the brain's
funetion. His book, The Sacred Disease, has within it
antiquity's finest discussion of this functioning.3

One finds in Hippocratic writings the observation
that, "an incised wound in cone temple produces a spasm in the

2 D.,H.M, Woollam, "Concepts of the Brain and Its
Functienn 1n.01.¢lie:1 Antiqnity" The History an
L ADBODILY O] ._:_.51" BU RS O Bragin and lt8 W.‘ ,.‘ [y

3 wilder Penfield, “Hippocrntic Presnble: The Brain
und Intolliganco" 1n‘1a. - ) d_-hilosophy of
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oppesite side of the body“-u It was Norgagni and Valsalva
vho finally established this relationship in the eighteenth
eontury.s

In contrast to this ancient knowledge, the concept
of cerebral dominance has existed for little more than one
¢entury. Its discovery is generally attributed to Eroca in
1861, who associated sphasia with lesions of the left frontal
1obe.6 This éistinction is dimmed, however, by the oceasional
mention of Marc Dax's earlier contribution in 1836, a guarter
century earlier,

Dax's memoir 1s of note for it contains the earliest
mention of the left hemisphere in the function of speech.
This association of aphasia with left hemiplegisa, furthered
in the writings of Gustav Lax, son of Marc Dax, i3 currently
econsidered as one of the verities of clinical mnrology.8

These were the origins of the concept of cerebral
hemispheric dominance and the universalization that projects

an exclusive representation of langusge in 8 single hemisphere.

k Arthur L. Benton, "The Problem of Cerebral Dominance® ,
in The Canadisn F hologist, Vol. 6a, No. 4, October 1965,

5 Pagel, 0Op, Cit., p. 98.
6 Beaton, Qp, Cit., p. 333.

7 R.Jd, Joynt and A,.L. Benton, "The Memoir of Marc
Dex on Apbasia“, in Neurology, Vol. ik, No. 9, September
19&5" P 8,&.

& Jbid., p. 853.
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This contimmes to be accepted but with serious doubts snd
reservations by many researchers,

In 1896, an English physician, Morgan, came upen a
fourteen year old child exhibiting an extreme difficulty in
reading and demonstrating good ability in arithmetic and
alcehra.9 He assigned as the cause congenital word-blindness,
implying neurological disorder,

Hinshelwood, in 1917, presented the theory that fail-
ure in learning to read was directly related to a congenital
defect in the braln,lo This association was based on the
feeling that the symptomatology of disabled readers was
similar to those of word-blind adults,

Lord,* in 1925, sgreeing with Schmitt that children
whe were presumed to have a neurologlocal defect did learn te
read thereby negating pathelogical proof, suggestsd that
reading disability was due to a deficit in the assocliation
fibers of the brain, to a lack of sufficient associations be-
tween the sense centers, and to improper coordination between

the visual and auditory stimull and motor responses.

9% Helen M. Robinson, Why Pupils Fgil in
Chieago, University of Chicago Fress, 1946, P

10 Ipid., p. 36.

11l Riizabeth B. Lord, Leonard Carmichael and wWelter F,
Dearbern, "sp.eial Dinsbilitias in Learning to Read and Write",
in Hazysrd gxaphs 1o 1tion, Berial I, Vel. 2, Wo. 1,
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Al though Gould,12 in 1908, reported a relationship
of eyedness and handedness, it was Orton;3 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 Lo assoclieate language
function with neurological organization,

While he believed that the hemispheres were equal in
size and eellular structure, he felt that one hemisphere
along directed the associative function of langusge while
the non-dominant side was silent or inactive. 1If the com-
plete elision of the record of the impression or engram was
not sccomplished in the non~-dominant hemisphere, confusion
might result, negatively affecting facility in reading.lk 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,

resulting in the confusion of images stored in the brain.ls

13 BSamuel Orton, "Bpeeific chdins gisability-

Strephosymboliav 7
Vol. 90, April 1§26, D,

1 Inid,

15 Bamuel Orton, "An Impediment in Learning to Read: A
ﬁlé?iﬁﬂl lanation of Reading Disability”, in
B gLB WY ¢ Yal. 23, Ko, 715) SQPWQT 19255, Pe ﬁ&

Héul‘




REVIEW OF RELATED REBEARCH 6

This condition was exhiblted in reversals and delayed
reading.

n....lﬁ examined one hundred reading disability
cages and & control group of equal size and found evidence
supporting Orton's theory. He found anomalies of lateral
dominance of hand and eye particularly prevelent in children
vith reading disability.

Dearborn;7 vas in essential agreement with Crton,
imparting the view that lateral dominance of one side of the
body which he described as the relative wvalence of hand and
eye~-the two organs primarily inveolved 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 disabllity resulting from mixed or
cressed dominance rather than a neurologieal one.lB In this
study he found fourteen per cent more left~eyedness and
seventeen per cent more crossed dominance among a group of
seventy-six severely retarded readers as compared to 129

unselected cases,

16 7,4, Eemes, “The Anatomical Basis of Lateral
Deminance Anomalies“ in 0 [+ t sychi
VOlQ ,“" OctOer 193 pt 2 [

17 walter F. Dearborn, "The Hature of Special Abili-
ties and Disabilitles®, in thol and Boelety, Vol. 31, Hay
10, 1939’ po 633.

B ewweemme, "The Natnra anﬂ Causation of Disabilities
Becent Irend: Reading, Supplementary Bduca~
I eaga, Un wrsity of Chicago

ETRP. “ VG ’
Press, 1939, p. 103«—110.
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In keeping with the above finding, Teagarden,19 in
a study of fifty first grade children, revealed that con~
slstent right or left dominance were conditions most favor-
able to success in reading.

MonroeZ® in a similar study of school children dis-
covered that among the reading defect cases there existed a
greater proportion of children who exhiblited right-hand
dominance and left-eye dominance.

In 1935, Bryngelson21

gave testimony tha&t 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.
Delacato?? suggested that Orton's functional rationale

was tenable, excepiing the concept that visual patterns were
stored in the brain. He presented a preference for a neuro-

psychological approach, He indicated that man's neurclogical

19 Lorene Teegarden, "Clinical Investigation of the

Prospective Non-resder”, in Child Development, Vol. 3, No. &,
December 1932, p. 3#6-358.

2C Marion Monroe, (
The University of Chicsgo

2] Bryng Bwynsclson, "sidednnss as an Etiologieal
Facter in Stuttering®, Jou lenetic Pgycho)
VYel. b7, Ho. 1, acptenbor ‘
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organization and development ontogenetically recanitulsted
the phylogenetic development of the nervous system and that
man's contribution to phylogenetics waes not one of structure
but rather of function,?23 Inherent in this principle was the
notion that if there existed incomplete or mbsent areas of
nsurological organization, problems of reading might be
present,

Crider has presented the conviction that Dearborn and
Orton derived their hypotheses solsly from clinical cases,
ard stated “the opinions advanced by Orton and Dearborn ere
commendable as hypotheses but they are not theories and even
less are they facts".ah He felt that eonclusions which were
drawn from cliniecel case ztudies should have bheen accepted
with reservation; that theories should have been substantisted
experimentally and applied to clinical cases for further veri-
fieation. This suthor 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, 8mith25 based his finding

24 Hlake Crider, "The Lack of Cerebral Dominance as a

Cause of Disablility in aanding" in Childhood Education,
Vol. 10, Pebruary 1934, p. 270.

25 X, U, Smith, "“The Role of the Commissural System of
the Cerebral Cortex in the Detwrminatien of Hanﬁednsss, Eyedm
ness, and Pootedness in Man", in Jou enes X QLY
Vol,. 32, First Half, January 19k< "
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that ocular, manual, or pedal laterality are seemingly un-
related at the corticsl level on the fact that neurological
conditions which effected shifts in manual or pedal sidedness
did not alter at all the ocular dominance of the subjects,

The examination of electroencephalographic patterns
of children with reading difficulties by Kennard gﬁ_g;.26
revealed no greater tendency toward abnormal patterns than
vwere displayed by children free from reading disability.

The evidence of a study by Leavell 33_5;.27 was
important because it led nearer a functional explanation and
suggested & condition which could be remedlated by training
the disabled individual. The data supported the view that,
because of its relationship to the side most used, cerebdbral
dominance was more likely an effect than a cause,

Witty and K.ope128 were even more determined in their
view that cerebral hemispheric dominance was & secondary
characteristic, the primary characteristic being ocular and
marmaal dominance. They presented svidence indicating Lhat

26 Margaret A. Kennard e “The Abnormal Electro-
a'i'ﬁ’ng ni sability in Children

sncephalogram as Related to Re
with Disorders of Behavior", in The
ation Journal, Vol. 67, October

27in.w. Lclvull et al.
Aphasia™, 1n Archi of Neurol
1932, p. 1180,

28 Paul A. Witty and David Kopel, "8inistral and
Mixnd Manual»ﬁaular Behavior in Reading Disability“, in
GULEA ebology, Vol 27 sy NO. 2’ FCbMY 193

"Critical 8tudy of a Case of
A4 2 A y V@ln 2&’

i
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right, left; and mixed manual-ocular dominence occurred no
more frequently among reading problems than among nen-problems,

lerisag also gave evidence supporting the view that
there was no significant difference in crossed dominance
between the resding disabled and the unselected child.

In a careful investigation of 146 elementary achool
children in Aberdeen, Scotland, Belmont and Bireh3® imparted
the econclusion that it was far more likely that a develop~-
mental lag in laterclization and an evidence of reading dis-
ability were independent manifestations of an underlying
disturbance in nsurolegical organization and were not
etiologically related to one another.

Hillerieh,3l in a very comprehensive statistical re-
search of four hundred public school students, offered datas
to support the hypothesis that there exists no significant
difference in the percentage of mixed, crossed, or unilsterally
dominant in a group of below average readers as compared with

& group scoring average or above in reading.

2% Albert J. Harris, "Lateral Dominance, Dirnctional
Confusion, snd Reading Disabilit; vy in Journ ) :
Vol. Mis. Becond Malf, October 1997 p. 8

30 Lillian Belmont and Herbert 0. Birch "Lataral
Dominance end Right-Left Avareness in Formal Childronﬁ
£hild Development, Vol. 34, No. 2, Juns 1963, p. 25?-270,
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He suggested that dlfferences in lateral domlnance
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
BirchSa who offered findings on lateralization differing from
investigators who atudled retarded readers selected from a
elinical setting but agreeing with those reported by re-
searchers who had drawn the subjects from community or
school populations.

In a very recent investigation Shoarer,33 an
ophthalmologist, reported that visual acuity, mixed dominance,
heterotropias, and myopia had little or no relationship to
reading ability.

In his summary of existing knowledge of ocular and
crossed dominance for ophthalmologists in 1938, FinkBu of fered
for consideration his realization that the two eyes did not

affeet the visual consclousness with equal force. O(ne eye led

32 Lilllan Belmont and Herbert G, Birch, “"Lateral
Dominance, Lateral Awarensssﬁoand Reading Disability"

Child Development, Vol. 36, 1, March 1965, p. 57-71.

33 Robert V. 8hsaror, n"gye Findinxs in Childr&n with
Reading Difficulties”, in urnal atri [ 0L OEY o
Vol. 3, Ho. 4, November 19**, Pe 5

b W, H, Fink, "Tho Dominant Eye- Its Clinieal
ﬁiﬂnifit‘:anﬁt" i Y W LR B ¥ Vﬁlo }-?,
Ho. ?’ ril 1933, p«» )
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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 & peripheral one.

In that same year an article authored by Warren and
Clnrk35 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 mede.

The most decisive and authoritative support of this
contention also appeared in 1938 as a study by Berner and

36

Berner. It was thelr strong conviction that as binocular
vision develops, there developed s rivalry between the two
eyes, and one eye controlled binoeular perception. The other
eye played an assisting role. The "controlling® eye was not

37

necessarily the eye with which a person sighted. The

vgighting" eye had usually been considered in research as the

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

36 George E, Berner and Dorothy E. Berner, "Reading
pifficulties in Children*, in A, Archives alMology,
Vol. 20, November 1938, p. 829-3%? -

7 w=ewe--=, "Relation of Ccular Dominance, Handedness,

nnﬂ eha caamrallina Eye in Binocular Vision", 1n A M.A,
Areh thalmology, Vol, 50, November 1953, Pe 603-608.,
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dominant eye. Thay 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.

In a more recent investigation, Leavell33 gave sub-
stantial credence to the theorles of Berner and Rerner and
offered case studies to support the remedlation of puplls
with e¢rossed control problems,

It becomes apparent to the reader of this brief sur-
vey that the problem of &ominance 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. HReurological and Physiclogical Basis for

Reading Disabilfty.
Very early conlributors to this loplc include

Alcugeon of Croton, Isodous of Seville, and Hrabanus Maurus,

38 Ullin W. Leavell, "The Problem of Symbol Reversels
and Confusiens, Their Frequency and Remediation", in Peabody

%E%Egg; of Edugstion, Vol. 32, No. 3, November 1954, p, 130~
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who were medical enaycleopaedists, and William of Solicito,
Theodorie, Aretaios, the renowned Hippoecrates, Morgsgni,
Valsalve, Mare and Gustav Dax, and Broca,3?

The English physician, Morgan, in 1896, designated
congenital word-blindness, implying neurological disorder,
&s the cause of extreme reading disability in a fourteen
year o0ld boy with good ability 4in arithmetic and algebra.

Two decsdes later sehmitt~1 assigned the term
*developmential alexia” to those poor readers otherwise
noraally endowed mentally, theredby acecepting a nsurclogical
anomaly viev.

Congenital word-blindness came to be recognized as a
condition existing in ehildren who vere seriously disadled
or retarded in reading without other explainable etiologies,
and vas related to adult word-blindness, a term often applied
to adulis who lose their abllity to read, usially coincidsntal
vith brain injury.

The feeling that the two halves of the brain were
mirrored counterparts of each other, together with reversals

40

39 Pagel, "Medleval and Renaissance Contributions
to Knowledgs of %ho Brain and Its FPunetions", p. 95-1lk,

"Developmsntal Aloxiu“
aly Vol, 18, May 1918 3 P 630»
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in reading and stuttering disabilities, led Orton.h2 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
epposite or non-dominant hemisphere would, if activated
uninhibitedly, produce as a response the mirrored image of
the stimulus pattern.

Orton, one of the first investligators plaeing great
emphasis on dominance in reading problems, states:

[es.] engrams must be formed in the non-dominant

83 well as in the dominant hemisphere. To account
then for the difference in 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 t set and
that the other set of recorded engrams is latent

or elided, Variation in the completeness of this
physiological selection, 1.e,, fallure of elision of
the non-dominant engrams, forms the kernel of my
coneeption of the reading disability. Such a theory
conforms nicely to our ebservations that these cases
are not to be divided into two categories, that 1s
cases of vord-blindness and cases of slow aequisitlon
of reading, but that they form a series graded in
severity aceording to the degree of emnfusion which
exists in choice of engrams and it also offers an
explanation of certain errors and peculiarities

which characterize their performance.“3

42 Orten, "An Impediment in Learning to Read; A
Heurclogical Explanation of Reading Disability", p. 286-290.

43 wswwewes, "The '8ight.ipeading’ Method of
Teaching Resding, az a Bource of Reading Disability", in
J OGUTRRL Ol RAUSATIONAL PRY B ’ Vol. 20' Febmry 1929’

. oo
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While he saw no structural contrast between the two
hemispheres, Orton™t held that in the normal reader the
reciprocslly paired engrams operate with the concept in
reading but the anti~troplc or mirrored mate must be elided
or remain insperative. Fallure of complete ellsion resulted
in reversala, confusion of letter form, and a faecility in
sairror reading and writing.

He also postulated three levels of cortical aectivity,
i.a., perception, recegnition, and elaberation. The latter
was the level at which the printed symbol was linked with
meaning and was described as the assoclation, concept or
symbolic lovcl.kg The third level, unlike the others, was
affected by the destruction of but one hemisphere.

Cridnrké suggested that Orton had not eited satisfec-

tory experimental evidence; that he gsesneralized solely frem
clinical cases the number of which vas not stated, He
expressed a preference Ior experimental substantiation
initialliy, followed by further verification in clinical cases.

This author declared that the physiological theory
seemed to be an oversimplification of the reading problem
and falled to take into consideration higher mental processes,

W Orton “avoeitic Reading Disadbility-Strephosymn-
bolia®, pe 1095-1099

4§ moommme, "wora Blinﬂn.sa in sehoel Children®
s of Neurclogy snd Peyehimtry, Vol. ik, 1925, p. %81-&15.

hé Crider, “!hm Lﬁ&k nr ebral Dominance as s Cause
of Disablility in E‘Iﬂiﬂ@” y P 230,
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low imtelligensce, inadequate visual perception, personalitiy
factors, poor methodology, eye muscle imbalance, and many
other faetara.hy He held that Orton's opinions were commen~
dable as hyprotheses, but they were not theories and even
less were they factis.

The evidence of a study by s:ithha of twenty-one
epileptiecs vho underwant surgical procedures challenged the
theory which postulated that, in those with definite sided-
ness, the dominant contralateral hemlsphere comtrclled the
activity of the preferred side of the body and, by inhibition
of the eiher hemisphere, also directed regulatory contreol
ovar the motor functions of the non-preferred side. This
challengs was based on knowledge of neurolegicel conditiens
which effects that shifts in manual or pedal sidedness did
not change &t all the ocular dominsnce, as well as the reaverse.

The results of an investigation by Minxz“9 to verify
the facts described by both Orton and Monroasb opposed their

theory that reading disability was based on lack of unilateral

Wy Jbid., p. 239.

W gmi “The Rele of the Commissural System of the
Cersbral Cortex in the Determination of Handedness, Kyedness,
and Footedness in Man", p. 39-79.

b Alexander Mintz, "Reading Reversals and Latersl
Preferences in a (roup of Intellectually Bubnormal Bays', in
g DEkd i Ol EQULKLions 8y ohe R, 9 v'@lt 3?’ NO. 6, Hovmbﬁr

A 4 Y S mhtl b, £ K

Read, xv-205 p.
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cerebral dominance. As a result of the determination of
dominance status of ninety-five primary achool boys, thia
writer identified no strephosymbelia or statistically
significant difference in the frequenclies of orlentation
errors 1n the various laterality types.

Ketchum’® 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 fallure to
estadblish one-sided cerebral dominance. He purported Lhat
the hypothesis of mixed dominance, based on Orton's anti-
tropic and engrammatic viewsz of the cortex, seemed no
longer tenabdble.

In definite sgreement was Capobilncosa 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 Orten's hypothesized relationship hetween the
confusion of mental processes and incomplete cerebral

51 B.G, Ketchum, "Neurological and Psychologlical
TIrends in Reading Dia sis" in Reading Tescher, Vol. 17,
No. 8, May 196%, p, 589-593,

52 R.J, Capobianco, "Ocular-Mamual Latsrulity and
Mlns m Mﬂum’t mnt.al Retardates”, %
GUurnhs BL HMOLIBLONCY « Vol. 70, neo 5’ *
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dominance. However, it should be noted that the determinms-
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-
tation in the non-dominant hemisphere, Herren and Lindsey53
destroyed a substantial percentage of the dominant hemisphere
of sixteen mature male rats, expecting from half the group
a better performance in 2 mirrored meze 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 thelir 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.

Very relevant to the neurological basls 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 basie premise of his neuropsychological approach, based
in part on Orton's theories, was outlined by Delscato as:

53 R. Yorke Herren and Donald B. Lindsey, "A Note
Concerning Cerebral Dominance in the Rat®, in %gggnal og

Gepetic Psyechology, Vol. 47, No. 2, December 1935, p. W69-h72,
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[«..] neurological organization is that physiologi~
cally optimum conditlon which exists uniquely and
most completely in man and is the result of a total
and uninterrupted ontogenntie neural development.
This developmant recapltulates the phylogenetic
neural development of man and 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 and all other areas of the
central nervous gystem up to the level of the
ecortex, as it does with a1l mammals, ian's finsl
and e development progression takes place at
the level of the cortex and it is lateral.

This whole phylogenetic process is recapitulated
ontogenstically with each human being. In the
event there is some obstruction to this ontogenetic
recapitulation, comsunication and language dys-
function occur.

Traume of the coatrolling coriical hemisphere
results in loss of language skills, but equally
important, trauma of the g&b dominant area results
in loss of tonal factors.

Dﬂlacato55 insisted that the areas of neurclogical

organization which have not been completed or were abgsent
could be corrected by teaching them to those who exhibited
problems of speech and reading. He felt that when the
nsurological organization was complets, the problem would
have been overcome, He urged a program of therapy, including

testing for neurological organization and dominant laterality,
in special education classes, 56

5 Delacato,
Problems, p. 19-20.
55 Ibidey p. 9

56 mwweman=y vOntogeny of Reading Problems®, in
LG _Hesding (.onierer (@AY DG k’ Vol. 27, 1963,
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In a report of literature based on Delacato's theories,
Sister St. Francis’’ reinforced his notion that nelther right-
nor left-handedness was preferable; the objective was te
estadblish unilaterality. When neurological organization was
completse through all levels to total unilaterality, the
problems of the retarded readers began to vanish, and reading
methods were secondary.

Perkinss8 in a report addressed Lo the Claremont
Reading Conference sumerized many objections to Delacato's
assumptions. He declared that the most frequently considered
objections included the following: (1) there was a lack of
evidence from comparative neurology supporting the recspitula~-
tion theory; (2) there was a lack of evidence that cmission
of a phase like crawling led to later reading handicaps;
(3) there was only the utilization of simple ¢ase reporis as
proof of his theory; (&) there were involved only cases which
were complex ones from his clinie, most involving brain
damages (5) there was a lack of evidence supporting his
premise that early motor development was predictive of later

97 8ister 8t. Francis Campbell, "Neurological
Approach to Reading Problems", in Ca ucat ’
Yol. 63, No, 1, Jamuery 1965, p. 2u-3k,

58 ¥. Theodore Perkins, "Problems Arising from
Assertions or Assumptions of Delacaton", in r
LBLERCE I8AY DO 2y Vol. 23’ 196“, Pe 119"‘ .

widid B3 A
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intellectual development} and (6) there was a neglect of
any qusstion of motivational factors.

Bergqnnm,s9

in 1962, agreed with the cerebrsl 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 estlmated 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 exclusive 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,
Jonss60 indicated that neurologists lately appeared to be-
lieve that it was lnaccurate to try to pinpoint precise areas
of the brain as being entirely responsible for specifle
performances. Subsequent to a survey of research, he posed
the question whether the messure of peripheral dominance,
hand, eye or foot, was & valid measure of cerebral or

neurologlical dominance,

59 Hasel Bergquam, “"Neural Confusion and Academic
Pailure”, mw, Vol. 31’ No. 6, Febmry 1962’ Pe 363‘

503‘«” Jones "Iaauna in Beginning Readi in
Lokt P LRtk 0 WRIGI 2% o Vel. 23' 1.9 "’" P 1®9¢
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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.

Fink,5) as early as 1938, indicated that ocular domi-
nance seemed to be a centrally located process rether than a
peripheral one as it is related to vision, refraction, hebits,
and other factors.

Belmont and Birch62 cargafully and extensively examined
148 normal elementary school children in Aberdeen, Scotland,
for eyedness and handedness. They concluded that 1t was far
more likely that a developmental lag in lateralization and
an evidence of reading disabllity were independent manifesta-
tions of a more general underlying distrubance in neuroclogiecal
organization and were not etiologlically related to one ancther.

Gesell and Ame363 making a careful short-interval
documentation of normal infants, preschool chlldren, and
elementary school children diaclosed that handedness, &
peripheral trait, was an extremely complex characteristic

and was inextricably bound up with the total action system

61 Fink, "The Dominant BEye: Its Clinlcal Significance",
p. 555-582.

62 Belmont and Birch, "Lateral Dominance and Right-
Left Awareness in Normal Children”, p. 257-270.

63 Arnold Gesell and Louise B. Ames, "The Development
of Handednass“, in e ic Psycho , Vol. 7C,
30%!35 Half, June 1 y P - .
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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 hemispherie
dominance.

Sister St. Francisék concluded that the whole humsn
organism operated as a single unit physiologleally, psyecholo~
gically and intellectually. 8She supported the view that
peripheral activity and peripheral modalities, vision and
dexterity, were meaningless in remedietion if the total
neurological organization was defective.

In 2 study of the dominance characteristics of seven
hundred clinical stuttering patients in 1935, Bryng
Bryngelson§5 stated that our prime concern should be that ef
neurological sidedness, 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 questionadble method of determining handedness.

6k Sister 8t. Prancis Campbell, "Neurological Approach
to Reading ”ou‘ls"; P 28“‘3”.

65 Bryngelson, "S1dedness as an Etiologleal Factor
in Btutteringh, p, 208219,
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This view, however, was supported in a study by
Crider66 in which he presented data Indicatling that eéye
dominance, in terms of unllateral sighting performance,
was related to hemlspheric dominance.

Several studles presented the notion that peripheral
dominance was the prime determinant, cerebral dominence
being of sscondary consideration.

wWitty and ﬁopel,67 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 critlical study of a case of aphasia, Leavell
gﬂ;;@&.ég gave evidence which supported the view that cersgbral
dominance was related to the side most used and was therefore
more likely an effect ithan a cause.

Smith,é9 after a careful clinical examlnation of

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

66 Blske Crider, “Certain Visunl Funetiens 1n Relation
to Reading Dinabilitie»" in Element S chog \
35, Ko. 4, December 193k, p.

67 witty and XKopel, “8inisiral and Mized Manual~
Ocular Behavior in Reading Disability®, p. 119-13k,

pasi "63 Le;;;%liférg;., Critical Study of a Case of
w’a,pa' hat

“The Role of the Commissural System of the
carabmal C#rtax in the Determination of Handedness, Eyedness,
and Footedness in Man®y p. 39=79.
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brain to restrict convulslve selzures, suggested i any
kind of cortical or cerebral dominance exlsted at all 1t
had very little significance in determining sldedness.

In & study of the electroencephalogrephic 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 very unmasual and extremely relevant
consideration referred to obliquely in several studles and
examined critically in none., It has been suggested that
studies of hand and eye dominance were based on faulty
anatomical evidence.

The firast mention of tils ocular anatomical considera~
tion appeared in an unpubllished doctorsl thesis written by
Blake Crider.’t Hde pointed to a lactor, accepted by many,
which was often neglected in considering dominance, The
nerve paths from the hands and feel to the brain completely
eross, s8¢ that the cortical center for each slde lies in the
opposite side of the braln., The nerve fibers for the eyes
are not thought to follow this pattern. The nerve fibers

70 Kennard et %% y "The Abnormal Electroencephalogram
as Related to Reading Disability in Children with Disorders
of Behavior", p. 330-333.
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from the nasal side decussate at the optic chiasma and
terminate in the opposite hemisphere, while the nerve fibers
from the temporal side remain on the same side with neo
decussation. BSee Appendix k,

Moreover, he found that in right-handed persons the
right side of the retinas were more sensitive then the left.
Since the fidbers of the right side of the retinas end in the
right hemisphere, 1f it were dominant the individual would
be left-handed, 8o for neurologlcal expedlency, 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 Clark72 expressed it differently. They
gstated that the functioning of each eye was contrelled by
both cerebral hemispheres, The left half of each retina was
represented in the left hemisphere and the right half in the
right hemisphere. 38ince the functioning of either eye as a
wvhole was dependent upon bdboth ceredbral hemispheres, such
functioning could not be en indicetion of dominance of
either hemisphere.

72 dWarren and Clark, "A Consideration of the Use of
the Term Ocular Dominance", p. 298-30h.
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This very relevant and neglected anatomical con-

sideration was also referred to in a study by Kravitz73 in
1948, by Robinson?k in 1953, angd Schubert75 in 1957,

More evidence to support thls anatomical consldera-
tion 1s urgently needed for, if true, eye dominance does not
exist in the manner in which most reading investigators have
assumed, nor 1s it related to hand dominance or cerebral
dominance, It would account for the fact that most studles
of these factors as conducted by reading technicians have
had meaningless or confusing results,

There 1s in the wvaest research in the realm of
dominance little evidence of a relationship between visual
acuity and ocular dominance.

Crider76 referred to this lack of relastionship as

early as 1928, He checked more than one thousand subjects

73 Daniel Xravitz, "Visual-Field Interpretations in
Chiasmal Lesions”, In American é %gégl of Ophthalmology ,
Vol. 31’ Ho. l"g April s P - .

7% Helen M., Robinson, Corrsctive Resding in Classroom
gagag;;g;g Chicago, University of Chicago /ress, 1353, P

ngs of the Annual Conference on Reading, Voi 15, No. 79,
December 1953, p. k5-79,

75 Delwyn G. Bobubert, The Doctor Eve e Poo
Beader, Springfield, Charles C, Thomas, Iaég, XV=101 D
76 Blnku Grider, "A Battary of Tests for the Dominant

of Gengral Psychology, Vol. 31, December
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for visual aculty and the domlnani eye, only to find that
visual aculty was unrelated tc eye dominance.

Gah&gan77 determined the ocular dominance both ut
pear-point and far-point fixstion as well as the visual
acuity of one hundred undergraduate university students. ie
eoncluded that dominance and aculty were independent plienomena,
8uperior visual aculty of a given eye was not indicative of &
corresponding dominance of that eye.

Helen Robinson?8 revealed that eye preference appeared
to be a unique characteristic, probably not related to other
aspects of vision. Thls was based on an evaluation of 162
grade one, grade four, and grade five subjectis.

Crider,79 in 1939, in a study of 22, elementary
school students all having eye muscle insufficiency and of
twenty-eight students exnhibiting squint, did {ind that, in
all but two outstanding exceptions, the eye with the muscle
Insufficiency falled to be the sighting or dominant eye. He
proposed this as a valuable metnod Ior welermining eye

dominance.

77 Lavwrence aahagan, "Viaunl Dominance-&cuity Rela~
tionships", in Journal of G gy, Vol. 9, No., 2,
October 1933, p. WE5-B1

78 Helen Hobinson and Charles B. Haelsman, Jr.
”Vianll Effieianqy and Progress in Learning to Read", ln
Clind ¢s ! n Heading y Chicago, University of
chicage P! esu, 3 . anuary 1953, p. 31-63.

79 Blake Crider, "The Relationship or Eye Ausele
Balance te the 6ighting E [ imer

QH - na.l
Psychology, Vol. 18, No. { February 1*“’
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Among the research relatling vision to reading
success, there exists a study by Swanson and Tixfinﬁc of
267 freshmen at the Reading (linic at the University of
Iowa. Their evidence made it secn most improbesble that
differences in visual efficlency were causally related to
differences in reading abllity among college students. Far-
point and near-pelint fusion, lateral muscle lsbalance, verti~
cal muscle imbalance, steropsis level, visual sculty, and
ametroplia were not significantly different between poor and
good readers.

This conclusion was slso offered by Gates and Bond81
who examined sixty-five retarded readears and an equal number
of unselected subjectis.

Jowever, Elake and D&arborn,az using college students
as subjecis, found a higher proportion of far-sightedness
asong those having difficulty in reading and s higher propor-

tion of near-sighted astigmatism among good readers.

6C L.B, Swanson and J, Tiffin, "Deti's rlysioclogic
Approach to the Analysis of Readins Disabilities as Applicd
to the College Level", ln Jour; . Rdu DA :

Vol, 29, Mo, 6, F.brmy 19

81 Arthur I. Oetes and Guy L. Bond, "Relation of
thdednnaa, xyeaaiahting anﬂ Aculty Dominnnce to Reading", in
> bS48 1” bk S8 : WAOLY y VOI-O 27 3 Ro. 6 80ptmm

62 Maybelle B. Blake and walter F, Dearbern, "The
Improvement of Reading Habits", in Jowrpal of liigher Educa
m, Vol,. 6, Fﬁwy 1935’ pn &3".
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In a study hy ESMGS,BB of 114 reading disability
cases at the Harvard Psycho-Educational Clinic and of 143
unselected school children, the principal fact presented was
that, in reading disability, the eyes were more exophorie
at the reading distance. It was also revealed that hyper-
metropia was more common emonyg cdisabled readers. The
difference was highly reliable statistically and wasz regarded
as being very significant.

Farris®* evaluated the visual mechanisms of 3ok
gseventh~grade puplls and disclosed that the group exhibiting
less than normal progress in reading was assoclated with
both hyperopia and strabismus, while myopia and myopilc
astigmatism were associated with more than normal progress
in reading. 7Types of eye defects other tnan the myoplc,
hyperopic, and strabismic types were found to have little
effect upon progress in reading.

Cf 298 children tested at the Reading Center at
Michigan State University with the Vision Tester, Ballﬁs

83 T.H, Eames, "A Comparison of the Ocular Character-
1at1cs ar Unselocted and Roading Disability Groups", in
A 4 k. & AL Ao LA B & &3 08 "1 VOlo 25’ NO. 3’ MarCh 1932,

84 L,P, Farris, "Visual Defects as Factors Inrluenqing
Achievenent in Reading", in Csliforn , L § nde

W Yol, 10, No. 1., Ooto

85 B «J. Ball, "Visual Functioning in Reading Dis-
:g%litw“ !ﬁa&a&i&g, Vol. 82, No. 3, November 196, p. 175~
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reported that 40,3 per cent failed. Because the Vision
Tester vas an instrument capable of checking only grossly s
small pesrcentage of the potential sources of resding dis~-
ability, he felt that the true percentage would almost cer-
tainly de much higher than the already alarming 40.3 per ecent.

Sister Bernetta 21ot386 in an attempt to relate
vision and resding, suggested that although studles using
various methods with different populations have not shown
complete agresment, they did indicate that hyperopia,
binocular incoordination, byperopic astigmation and aniselkona
may be detrimental in learning to read.

Opposing these studies relating certsin visual aberra-
tiens to reading disabilities, Stromberg,5” in 1938, related
his study of a group of 142 fast and slov readers selected
from among twelvs hundred University of Minnesota students,
Optometrical measurements of acuity, ametropie, fusion and
stereopsis were found unrelated to resding efficiency as
neasured by the Chapman~Cook Speed Reading Test.

Dcurbornﬁa reported on two hundred cases at the
Harvard Psycho~Educational Clinic of which seventy-six were

86 8ister M, Bernetta Zietz, "Relation of Vision and
Reading”, in Rduecstion, Vel. 81, ¥o. 1, Beptember 1960, p. h5-h7

87 Birey L. atranheri “The Relationship of nensurns
nr 71sun1 Annity and Ametropia to Reading Speed® ggggggé
£ RRL08Y § Yol. %, No. 6’ December i?}g Ps

86 Dearborn, "The Nature and Causation of Disabilities
in Reading”, p. 103-110.
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severely retarded in reading. He concluded that visual
acuity, eys movement, and muscular imbalance have been over-
euphasised causes of reading deficiency.

Refractive error appeared tc have little influence
on the reading achievement of fifty-seven pupils doing
passing work in an investigation by Enncs,89 while hyper-
netropia did contribute to some retardation among sixty-four
reading failures. He found that myopia contributed to sonme
additional retardation among the reading failures but to a
lesser extent. When the comparatively small sample was sub-
divided into the various conditions studied, the subgroups
wvere correspondingly reduced, tims affording concern for the
validity of the conclusions,

Goldberg?® in his study of one hundred students with
& reading 4isability concluded that refractive errors and
muscle imbalance played only a small part in the problem
reader, but the effort to overcome such a weakness and to see
binooularly might cause fatigue and discourage reading,

These defects could result in the slovw reader, but would have
little to 4o with the retarded reader.

89 Thomas H, Eames, “The Influence of Hypormetropia
urogia on Reading Achievement"”, in
y Vol. 39, No. 3, March 19 s Do .

90 Herman XK. @oldbor " . o hthalmolo 1st Loaks at
the Reading Preblew’, in 8l mers can’ % Ophtbalmology
Yol. #7, Mo, 1, ahnnury 1:<7
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A similar finding was noted by shnarargl vho

sereened 2,177 elementary students and selected 220 who were
one ysar or more retarded in reading to be further evaluasted
with the Keystone Telebinocular. He related that visusl
acuity, heterotropias, and myopia have no relationship to
reading ability. He expressed the bellef that visual prob-
lens vere not causative factors in reading disabllity,

There are, however, lnvestigators who claim that
there exists a variance in the effectiveness of the retinal
halves or fields of each eys.

Grosllnd,92 in a study of thirty~-four defective
readers of noraal or higher intelligence compared with
thirty-one superior readers, used an original “"range of
attention tachistoscopic experiment” tc conclude that superior
readers excelled the defective readers in the left visual
field while the inferior readers excelled in the right visual
field,

LaGrone,> in his statistical research of sixty re-
presentative college freshmen, disclosed that inferior readers

91 8hearer, "Eye Findings in Children with Reading
Difticultins", pe 4653,

» Crosland, "Superior Rlementary-School Readers
conzraatad vith Inrorior noader: in Lotternpositien, 'Rangn
of Attention' Scoresv Journ: Ar Liong) g

Vo1t 32, Pebruary 1933, p.

93 Cyrus W, LaGrone, Jr., "An Experimental Study of
thnfnnlnxiansh£r~nt Pcriphnral Parcaptimn to Faators in

Reading®, in Jourpy
Ho. 1, Bﬁﬂ Rber ""f Po
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surpassed the superior resders in aceuracy of perception in
the right peripheral field, while superior readers excelled

in the left hemifield, As might be projected from this con-
clusion, the investigator found accuracy in the left peri-
pheral field correlated with reading ability; accuracy in

the right peripheral fleld resulted in low resding achievement,

The majority of investigations tend to refute the
visual field conclusions stated above,

A representative study was one by lLeavell and B:ek9h
wherein an examination of thirty-eight male retarded readers
referred to the MeGuffey Reading Clinic offered evidence of
superiority in the left visual field as compared to thelr
scores in the right visual field.

Using the Dodge type tachlstoscope, the Snellen Chart,
readiness testis, and teacher ratings, Dyer and Harcum 95
evaluated sixty-six preschool and primary school children
with normal vision., His data indicated that although the
preschool subjects did not manifest difference of acocuracy
between the left and right hemifields, the school age children

g4 Ullin W. Leavell and Harry 3. Beck, “Ability of
Retarded Readers to Recognize Synhola in Assaeiltien with
Latersl Dominance", in Peabody 1 of Pduecation, Vol. 37,
Ko, 1’ my 1959’ p‘ 7'

9% D.W. Dyer and E.R, Harcum, "Visual Perception of
Binary Pazterna by Prawachnel Children anﬂ by Sahge% 52
g OREDAL O & Ca L BY CDOAOKY y VOL. ¥
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made fewer errors in reproducing stimuli in the right visual
field rather than the left. These investigators observed that
this developmental change appeared to have been the result of
instruction in reading rather than maturation,

Aceording to Forrost,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 wvhere they were decoded, stored, co-
ordinated with past experiences, integrated with the incoming
impulses from all sense organs, monitored by leedback con~
trols, and where undesirable impulses were suppressed.

3. Lateral Dominance and Reading
Achievement.

0f sll the peripheral characteristies of lateral
dominance, handedness has enjoyed the greatest attention and
by its readily observable nature, knowvledge of this facet of
laterality extends back into antiquity.

It 1s vell known that the civilized people of this
world are predominately right-handed. It was thought possible,
though, that predominant right-handedness was a product of the
activities of civilization and the enculturing process.

96 E.B. Forreat, "Vislon and the Vision Process™, in
s Oy Yol. 52’ No. 51 January 1963, Poe 299’*‘301&
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With this question in mind, Delacat097 examined
photographs of aborigines engsged in using a single arm for
ons purpose or another and attempted to determine their
handedness. He found from his limited observation that
present-~day aborigines throughout the world are right-handed
and concluded that predominant right-handedness iz universal
and not necessarily a product of civillzation.

As far back as the most recent ice age, 18,000 B.C.,
there wvere indications that man was in the main right-handed.
A study of handprints found in many caves revealed that the
left hand was placed against the wall and its outline traced
with the right hana,?®

An investigation by Professor Dart99 of forty-two
skulls of baboons used as food by the ancient Australopithecus
disclosed that forty were crushed on the left side, indicating
that this ancient man was right-handed.

An sxamination of history to the time of the early
Creeks and Romans offered proof of predominant right-
bandedness. Bculptors' models held the discus, shot the bow,
or balanced the javelin with their right hands; warriors

9@ Mn’ P 1"'3.

99 Eaxnmnd.A. Dart and Dennis Cralg, Adyentu th
w1sging Limk, Wew York, Harper and Eroa:,M, pe 105,
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carried their shields on their left arms and their spears
in their right handsj and finally statesmen could not have
gestured with their lef't arm when thelr togas wvaere properly
draped,

Purther evidence was given by a classical archsscl-
ogist vho stated that the word “"sinister", or left, had
already come to mean awkward in the classical period. During
medieval days left-handers were considered potentisl court
jn:t.rt.loc The word "gauche" meant left~handed.

Today we are more accepting of left-~handedness, and
schoels no longer force all children to be right-handed.
3e1aeatolol reported that today fifteen per cent of the
population, as compared with five to eight per cent in 1920,
vere left~handed.

Caff,m2 in 1931, examined 237 children in grades
ons through eight and 109 college students for handedness by
aduninistering nine tests, including throwing, batting, sweep-
ing, reaching, recelving and writing. He concluded that
twenty to thirty per cent were natively right-handed and that
there appsared to bes a slightly greater dominance of this

100 Delscato,

Readipg FProbiems, p.

¥.B, cufr, ly of Eyedness and Handedness", in
Rxperimental Psychology, Vol. 14, Ho. 2, April
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hand in 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
wvas affected by prior experience and culture.

Contrary testimony was offered by weiaar1°3 vho,
over a five-year period, evaluated handedness and leggedness
of hundreds of ahildren who ranged in age from fourteen to
elighteen and who were born in twenty-four countries but were
living in Isrsel. He revealed that inbern cases of left-
handedness were extremely rare. He further suggested that
it vas unfortunate that 12.7 per cent of our children, as
the author found existed, were allowed teo develop this
sinistral manmual condition.

Banten,lou in 1965, offered authoritative evidence
that pointed to & need to re-~examine the concept of manual
dominance with particular reference to its nature. He
suggested that it appeared to be a contimuous variable, with
few adults and even fewer children proving to be absolutely
right- or left-handed. The cateégory of left-handedness was

a most heterogenecus one because an astoundingly large number

103 Je w.iser, Hnndednn:s, Leggedness, Eyedness”, in
of Exper pl Education, Vol. 33, Mo, L, Summer

10» Arthux L. Banxcng uThe Problem of Cerebral Domi-
.:'" LANAG LAY b OH VO].. 6’ HQ. ,’, Qetﬁb&l‘
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of self-classified left-handers showed egqual or greater
preference for use of the right hand in various activities.
This was not true of self-classified 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 inelination of the left-
hander was constantly thwarted, either deliberately or simply
because of conventional social arrangements. He felt that
this might push him toward a state of ambidexterity or "mixed»
handedness.

Orton,los in 1937, summarized earlier studies and
proffered his feeling that the so-called ambidexterous person
vas usually a native sinistral who had acquired threugh
training a considerable messure of skill in certain right-
sided activities.

In a study of the manual dominance of forty-four
preschool children in 1948, Hildreth106 found that there dig
not exist tweo distinet categories of handedness, but that

handedness existed as s matter of degree. She purported that

105 Samuel T. Orton, Re gigg, writing, §g§ggg Pfgb-
s in Children, New York, W.W. Norton and Co., Ine,, 1937,

106 Gertrude Hildreth, "Mannal Dominance in Nursery
8chool Children”, in Journal of gen Peychology, Vel. 72,
First Half, Mnrch 1948, p. 29~-45,
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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 tralt which emerged as an
effect of social conditioning.

In agreement with this proposal wvere Koch.gg_g;.lo7
vho investigated the hand preference of 201 undergraduate
eollege students. Thelr data indicated that hand preference
was a treit influenced by many factors, among which were
probably instruction, example, convenience, obviousness of
choice, previous habits, specific nature and familliarity of
the tasks to be performed, hand strength and genetic factors.

The idea that the preferred foot was a more reliable
measure of laterality than the preferred hand was expressed
by Robtnsen;ga in 1946, 3he felt that less social pressure
was involved in the ontogeny of footedness.

In a more recent evaluation of 561 second and fourth
graders, Bnrrin,lo? utilizing his exhaustive tests of manual
preference, discovered marked changes in handedness with
increasing age in both & reading disability group and a

control group. He uncovered a marked decrease in mixed ratings

107 H.L. Koch e vy "A 8tudy of the Nature, Heasure-
ment, and Determination of Hand Preferencs", in'gfggg%g
PaY 1 ) SRA By VO]-' 13’ Ko. 2, 1933’ P 7’2 .

3.03 RGMRMA, LA Readling s Po 39“’“’7.

10% Harris, "Lateral Dominance, Directionsl Con-
fusion, and Reading Disability", p. 283-29%.
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and an increase in right-hand ratings in both groups,
although a clear preference for one hand developed more
slovly in a significantly larger percentage of reading 4dis-
ability cases than in unselected children.

Gesell and AmesllO clinically investigated cases at
different age levels of from elght 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 cne-hslf at which time a dominant foot and
eye becsme established., They further concluded that perfect
ambidextrality, if it existed at all, would seem to be an
abnormality because attentive adjustments required an
asymetric focalization of motor set. Accordingly all normal
children mature to be left- or right-handed.

Durostlll offered the sole contrary report and dis-
closed that his examination of 13C0 schoel children in
metropolitan New 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 . 1. 55"17 50

111 W.N, Durost, "The Development of a Battery of
Objective Group Tests of Manual Laterallty, with the Results
of Their Application to Childrea", in,g&ggﬁ;g§2§z§g%;ggx
Mgpographs, Vel, 16, Ho. 4, October 1934, p. 223-335.
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As early as 13500, Gould,llzalthough confusing acuity
with dominance, indicated that the origin of handedness was
based on eyedness; i1.e., the better eye compelled the hand
on the same side to operate with it.

Four years later, a study by Stevens and Ducassell3
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 fleld
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 acguired
a special skill which caused it to be used in manual aects
requiring the grestest precision.

A simlilar cause for right-handedness was offered Ly
Parson;lu who related that the eye determined native handed-
ness. BSome reservation is ascribed to results of this survey
because the author determined the handedness of his subjects
by question alone.

A consideresble 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, Right

19%,

113 H.C. Stevens and C, J. Dueaace, “The Retina and
Righthandedness", in The Psycholop Review, Vol. 19,
No. 1, Jamuary 1&12, P. 1~31,

114 B.3, Parson, Left Handedness: A New Inter;

New York, Macuiilan, 193¢ e
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Nonroe was one such investigator. In her analysis
of hand preference of 1Cl school children to determine the
relationship between dextrality and reading difflculty, she
disclosed evidence which speciflied a significantly greater
incidence of left-eye preference among reading defect cuses.
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

disability, an ophthalmologist, Goldberg,ll6 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 Jchnson;l7 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 Momroe, Children Who Cannot Read, xv-205 p.

116 Geldberg, "The Ophthalmologist Looks at the
Reading Problem®, p, 67-7k.

117 Leo E. Travis and Wendell Johnson, "Stuttering
and the Concept of Handedness®, insgezggg;gg;gg;_ﬁgx;gg,
Vol, 1k, No. 6, November 1934, p. .
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dats 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, & mumber of investigations are hereafter considered
supporting the antithetic position of no relationsnip,.

Hurner,ub in a rether 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.

S8imilar results were obtained by Woody and Ph1111p5119
in an examination of 136 pairs of right- and left-handed
pupils matched according to sex, chronologlical age, mental
ability, and reading ability, and with handedness as the oaly
variable. They concluded that handedness, per se, had littile
or no influence on the type of reading response between the
two groups; left-handed pupils reacted to the various reading
situations just es right-handed pupils did., A criticism of
this study might result from the fact that in selecting

118 n. Hnornnr, The Educational §1gg;ficanco of Left
dednags Iark, Bureau of Publications, Teachers College,
T N

119 Clifferd voody and Albert J. Phillips, "The
Etfiets at Hhuﬂednnsn on Reversals in Reading®, in Jo
3 BB Gl y Val. 27, No. 9’ m}? léB 9 P ”663‘
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sudbjects, only pure handedness was conslidered, avoiding
those children in whieh 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
on the Mimmesota Reading Examination.lzo Pace did identify
e relationship between these traits and some inferiority on
the Minnesota Speed of Reading Test.

Schone11l2l carefully examined complets case studies
of 10k backward readers whose I.Q.'s were in the main over
eighty-five and whose reading ability was at least one and
ene~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 checked through the cooperation of the classroom

120 Robert C, Pace, "Handedness and Reading Ability
in High S8choel and Collego Students*, in g§%§$gl of g%ue%-
;le Egsg&rah, Vol. 31’ Ro. 3’ Novamb‘r s P - »
121 Fred J. 8Schonell, "The Relationship of Reading
Diaubility to ﬁhnﬂndmsss and Certain Ocular Factors*, in

Bri Lrns ] ducationsl Psychology, Vel. 10, November
1540, ﬂv ¢-”*"1‘& hnd , February 1941, p. 20-27.
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teachers, Jannslaz presented data which suggested no signifi-

cant difference in reading deficiency between clearly left-
and clearly right-handed children.,

Gr°ff1123’12u in 1962, conecluded that gemerally there
was not a substantial relationship between handedness and
reading achievement among left- and right-handed students in
the total population of grades four, five and six in twe
suburban school distriets in southern California.

In a recent study by Balov,lzs it vas 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
childrea with consistent hand dominance on each measurs of
reading achievement, From this he drevw the oonclusion that
lateral deminance screening of cehildren at the begimning eof
the first grade did not provide the teacher with information
which would aid her in identifying children likely to have
difficulty in learning to read.

122 Mary M. Wilcox Jones, “"Relationship Betweeen Read-
ing Deficlencies and Lefl-Handedness", in 0ol and iety,
Vol. 60, No. 15%%4, October 7, 194k, p, 238~§§§.

123 P,J, Groff, "Bitudy of Handedness and Reading
Aehievemont"ihin eadi cher, Vol. 16, No. 1, September

*

1962’ po 31"

124 eweemeeey “Spelling
Left~-Handed Children”, in Eleme
w 1962' P- %6"%9.

125 Yrving H. Balow, "Lateral Dominance Characteris-
ties and Reading Achievement in the First Grade" lngggggggl
of Psychology, Vol. 55, No. 2, April 1963, p. 323-324,

and Language Achievement of
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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 schoocl samples, suppor-
ted the contention that, in general, there was little or no
relationship between the various traltis of handedness and
reeding retardation.

A second facet of peripheral domlinance often assocl-
ated with learning problems wasgs ocular preference,

Ocular dominance was not found mentiocned prior to
1593, when Giovanni Battista della Porta apparently was the
first to refer to this phenomenon in hls work, De refragticgg.lzé
Following this, few references appeared in the literature
until 1861, when Humphrey discussed the correspondence of
function between hand end eye and advanced the theory that

eyedness wag a cause of nanﬂedness.127

This occular dominance
theory of handedness became a subject of considerable con-~
troversy vwith the result that most studles of eyedness have
been incidental to handedness.

It vas 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 observeble than manual dominance.

126 Pink, "The Dominant Eye: Its Clinical Signifi-
mee”’ po 555"5&20

127 Ibid., p. 558,



REVIEW OF RELATED RESEARCH kg

Updegraff,lza in 1932, found thet ocular dominance,
as measured by the Miles A-B-C Test, was not established
before the age of three and thereafter it was commenly 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 Iowa Child
Welfare Research Station.129 She found that a right-eyed
child was more apt to be right-handed than a left-eyed child
was to be left-handed, This finding tended to support the
premise that ocular dominance might well play an etiologieal
role in hand preference,

Robinson,130

evaluating the eye preference of
sevanty-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 Mathias!3! in an early study of 112 high

school subjects using the 8Snyder Test of Eye Preference

128 Huth Updegraff{, “"Ocular Dominance in Young
Children" 1 ca letin, Vol. 29, No. 9,
November i932, P

129 «eewewww-, "The Correspondence between Handedness
and Eyedness in Young Children®, in Journsl of Genet
Psychology, Vol. 42, No. 2, June l93§, p. 490-H52,

130 Helen H. Robinsmn, “Visual Efficiency and Read-

ing®, in Clinical ﬁgugieg in ﬁg%ﬂégﬁ I, Chicago, University
of Chicago Press, Ho, une 1l94%9, p. 90-112.

131 J.C. ﬂoana and R J. Mathias, "Eye and Hand Pre~
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disclosed that with an increase in age the tendency was to

greater amblocularity.
Snyder and Snyder

school students also found that ambiocular tendencies seemed

132 {n examining 41C normal high

to lacrease, and monocular tendencies seemed to decrease,
with age. Thelr findings gsupported the premise that eye
preference wvas not necessarily caused by the superiority or
infericority of ons 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 assoclated witih reading dis-
ability.

In his testing of one hundred cases exhibiting ex-
treme difficulty in learning to read, Dearbern;33 noticed a
preponderance of left-eyedness as well as a lack 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. Snydcr and M. Snyder, "Eye sreference Tenden-
cies", in L QU DA : t P8Y C £y » Vol. 199 No. 6,
September

133 wWalter F, Dearborn, "Ocular and Manual Dominance
in Dyslexiav 1n.P chologieal Bulletin, Vol. 28, No. 9,
Hovember 1931 k.
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therefore exhibit uncertainty about the correct ordering or
sequence of letters or word forms.

Strombergl3hin & rather poorly documented study
suggested that there was fundsmentally, in most of his
defective reader subjects, a condition of left eye dominance.

Thirty-four defective readers of noraal or high
intelligence who ranked in the lowest quartlle in reading
ability, and thirty-one superior readers, all ten years or

135 He revealed that

more in age, were studied by Crosland.
tests of eye dominance disclosed a majority of defective
readers vere left-eyed and & 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'gg_g;.,l36
in a report of a comprehensive visual survey of 636 college
freshment in 1936, revealed that ocular dominance was only a

minor facter in reading inefficliency.

13% E.L, Stromberg, “Monocular and Binocular Letter~
Position Bcores of Defective Readers in 'Range of Attentlon'
Experiment"a P8y e Bulletin, Vol. 31, No. Y,

s Po

Getober 193

135 Crosland, “Superior Elementary-School Readers
Contrasted with Inferior Readers in Letter-Position, 'Range
ef Attention' Bcores", p. 410-427,

136 Henmry A. Imus, John W.M. Rothney and Robert M.
bear, %g|Evaluation of Visual Factors in Reeding, HNew
Hempshire, Dartmouth College Publlications, 1538, 14l p,
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Spache,l37 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 ceses. 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 tnis eye, the
next 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 hag been offered sbove 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 te aceocunt for the wide
ambiguity of the findings.

139 in an saddress delivered hefore the

Cearborn,
Harvard Teacher's Assoclation in Cambridge in 1930, and based
on an extensively and authoritatively prepared case study,

generalisged that, in order to avoid difficulties in reading

137 George Spache, "Une-Eyed ané Two-Eyed keading",
in of earch, Vol. 37, No. 8, April
19“" ] P . (4

138 Dearborn, "The Nmture of Special Abilities and
Disabilities®, p. 632-636.
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and writing, ons 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
vho have "echanged over" in handedness or whose “one-

sidedness” has never been well established.

This same investigator co-authored with Blakal39 a
study of diagnosis and treatment of reading habits among 477
freshmen attending Smith College. They summerized that
right-handed and left-eyed individuals stood a greater chance
of being handicapped in resding than those who wvere right-
handed and right-eyed., It was interesting to note that,
although the above generally was true, the authors found
that a few of the best readers appeared to have crossed
dominance or sinistral tendencies.

Tecgnrdon;ko used as her sample some fifty children
who were scattered throughout the range of 256 students
entering first grade. Handedness was determined by having
the children respond to a maze problem as well as loading a
"Bizzy Andy, Jr.* with marbles. Eye dominance was tested
with &8 manoptoscope. Her data revealed that consistent
right dominance or left dominance, or ambidexterity with use

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

139 Blake and Dearborn, "The Improvement cf Readi
Habits®", p. 83-88. ’ P ne

140 Teegarden, "Clinicsl Investigation of the Prospec-
tive Non-readerv, p. §k6~358.
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dominance most favorable to success in reading. This con-
firmed Dearborn's premise noted above.

Two years later Eamcs,lhl in his evaluation of one
hundred reading disability ceses and a control group of one
hundred unselected school children of approximately equal age
and time spent in school, found that there existed nineteen
per cent more mixed dominance among the poor readers, The
difference, though not preponderant, implied that lateral
doninance anomalies might be one of the eticlogieal factors
in poor reading.

Hoaroalka analyzed the hand and eye preference of 415
reading defectives and a control group of 1Cl school children.
She disclosed that there existed significantly greater
right-hand left-eye dominance among the retarded readers.
Purther, she postulated that opposite hand and eye dominance
might be an impediment in the coordination of directional
responses resulting in diverse directional preferences.
However, it must be noted that the defective group differed
from the eontrol group in respects other thean reading; 1.e.,
215 subjects in the experimental group had problems other

than resading and a median I.Q, of 90.4, 155 had been referred

ikl Eaunna ;ggn Anatomical Basis of Latersl Dominance

Anomalies" g Po
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by parents or teschiers and had a medlan I.y, of 100.9, the
remaining forty-five were special aschool pupils with a
median 1.Q, of 77.k.

Als0 related to this rationale vas a plece of re-
search by Brrnsclaan b3
ing patients in an effort to relate latersl cdominance to tials
speech anomaly. He declared that a lack of one-sidedness
vas & very serious condition, based on his briel that read-
ing and spesiking had unilatersl lead representation and any
factor which operated against this tended to interfere with
the norsal establishment and deveiopment of these twe
functioas.

using seven hundred clinical stutter-

¥ive yenrs later tols saxe researcher published
spother article using similarly handicapped subjacta.lhh in
comparing matched groups of sevanty-seven stutterers and
non~stutterers, he presented date indicating that only nine-
tean per cent of the stutterers wers unilaterally domlnant
while fifty-one per cent of the control group exhibited
unilatersality.

1k3 Bryngelson, "Sidedness as an Etiologlesl Factor
in 5“3‘“2’&““' pe 20 w @17

L e e TR | ﬁtuﬂy of Latcrtlity of Btulterers
and Horael r‘” in Jours L L . Y DYDY o Vol. 3;
Pebruary 19%C, p. 151-1%%,
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Roblnaan,lk, in 1937, published & relevant article
in which she reviewed the literature prior to this time mnd
stated her view that many investigators felt complications
presented themselves when hand and eye dominance were not of
the same order. Although lacking statistical evidence, she
coneluded that when a child exhibited these 4iscrepant
tendencies, he was likely to become confused in following
reading material.

In this same year a study of two sets of twins, each
set having one unilateral and one cressed-dominant wember,
nppo;rtd.lk6 Jenkins et al. in their evaluation of thesse
subjects referred to the Institute of Juvenile Research in
Chicago, declared that mixed dominance, although not an over-
shadowing cause of reading disability, might present some-
thing of an obstacle,

In a mere documented, statistical evaluation of 160
children referred to the Yale Clinie of Child Development
because of individusl adjustment problems and a control group
of seventy-three cases referred for commitment to state care

as dependent or neglected children, Castnnrl“7 revealed that,

1h5 Helen M, Rnbimon

R‘m in Elemen i, L X!

September 1937, p. 15-3

146 D.L, ankins bt _al., "Mixed Dominanca and Read-

ing Dissbility® American Journal of Orthoer , ‘
Yol. 7, No. 1, 5my 1372 Po 2=

17 Burton M. Castner, "Handedness and Eyedness of

JIhe Psychological

“The 8tudy of Disadbility in
yORINAL o Vol. 38, No. 1’

Ghiiéran Resferred to ﬂuidannc Clinlen, 4n
m, Yol. 3, June 1939) Pe 99"‘112&



REVIEW OF RELATED RESEARCH 57

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
1941 by .?aehomll.:m8 Data was derived from complete case
studies ineluding information on intelligence, and scholastic,
emotional, physical, and environmental characteristics as
well as the results of five reading tests and an analyzation
of visual perception. He presented evidence that the dis-
abllity of a few backward readers was in part due to mixed
eyedness and handedness, particularly a condition of left-
bandednsss with right-eyedness.

A very thorough investigation &ppeared several years
later, conducted by Leavell and Fults,lhg in which the sub-
jects were 192 of twenty-five hundred used by Brown in a
related study of the messurement of lateral dominance. The
writers equated sixteenm groups of the subjects in grades

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

148 Schonell, "The Relationshlp of Reading Disability
to Handedness and Certain Ocular Pactors) 19%0, p. 227-234;
X?x'l’ Pe 20-27 .

149 Ullin W. Leavell and Florence Chism Fults,
"Dominance and Displacement of Visusl Imagery in Relation to
Resding Achievement¥, in Peabody Journal of Rducation,
Yol. 214 No. 2, Beptember i
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These writers concluded that left dominance was less favor~
able to the acquisition of reading skill than was right
dominance, and that crossed was least favorable.

At about this time Hildreth 150,151 presented a
statistical evaluation of data obtained from 101 boys and
ninety girls in grades kindergarten through five in which neo
case of reading disability was attributed to lack of learn-
ing eapacity. Eye dominance was determined from the use of
the Parson Manoptoscope, sighting dot with Parson's Cone,
and the peep show test. The author revealed that of the
sixteen male cases of reading disability forty-four per cent
exhibited mixed hand-eye dominance vwhile fifty per cent eof
the six girls showed this condition. A total of forty-seven
per cent or slightly less than half of the reading disability
cases thus showed more tendency to mixed dominance.

In investigation of an atyplical sample, having only
ten per cent in the lower-middle soecio-economic class and
none lower, attending the Laboratory School of the University

152

of Chiecago, S8tevenson identified two outstanding

150 Gnrtruaa Hildreth‘ “A 3ehoal Survey of Rye-Hand
sk 5400 2 3 AL LEALE) A L B Y ¥ VO].. 29’ HQ. l’

152 Lillian P. Stevenson, "Poor Readers 1n thn Lower

auhmo@ ot th# thuwnt n{ 8c¢hools”, nical Stud
e g verd ty of Chiengo rass,
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characteristics of her poor readers as being mixed eye~hand
preference and personal or emotional problems, Also
ineluded, from the data collected from these accelerated
achievers having a median Stanford-Binet I.Q. of 130, was
the proposal that mixed eye~hand preference might temd to
make reading more dirfficult, especially in the early stages.
In a later study this auther, collaborating with
Robinseon 153 in a study of all sixty-one children attending
the senior kindergartens at the University of Chicago Labora-
tory 8chool and evidencing the same atypicality mentioned
above, disclosed that bright pupils were not handicapped
in learning to read, even if their hand and eye preference
differed frem right consistency. This study was motivated
by their earlier revelation that dominance anomallies did
disadvantage the poor readers at the early stages of reading.
Wilson and Leavelllsk conducted a study of 749 school-
age children and postulated that deficiencies in the language
arts manifested themselves signiflecantly in more instances
where hand~eye confusions or visual imagery reversals or

153 Liliian P. Stevenson and Helen M. Robinson,
"Eyo—ahnd Prof-ronac, Rovursals, end Reading Progress®, in
: pdin s Chicago, Uatvorsitv of

hToago Press, Wo. 75, January 1953, p. 83-B6

15# erac- E. Wilson umd m.lin W, Lea\mll, A Study
RE ;1 " Functional Ne gical Dominance tg
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both were present than was true of cases where such anomalles
vere not found. They found crossed dominant groups wvere
lowest in both oral and silent reading.

An investigation of eighty chlldren who were average
in intelligence but receiving remedial instruction at the
Junior lLeague Reading Center of the University of Chattanocogea
was made by Barho.gg_g;.lss who presented the finding that,
although they discovered a constellation of anomslies in the
retarded readers, 32.5 per 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 disclosed that approximately one-third of the normal
population vwas erossed dominant,

Burzor,156

in his rele as school psychologist for

the city of New York, presented case studies which suggested
that the high inecidence of mixed dominance among children
exhibliting either verbal or reading aphasia appeared signifi-
cant. He suggested a functional remediation; 1.e., the
handedness in a child who had confused dominance should be

encouraged t¢ correspond to the dominant eye.

155 vWalter B. Barbe ¢t al "Factora Contributtng to
Diffioultiest, in Behool and fc y Vol. 85,
Ko, 21 7, Oetober 12, 1957’ Pe 2¢

156 william C. Barger, "An Experimental Approach to
Aphnuia and Ron-Beading Children®, in Amer ;fgﬁ %guxn&; of
) ZRIB LI 4 Yol. 2,3, JRNIBYY 1953, Pe .




REVIEW OF RELATED RESEARCH 61

leria,lsv in 1961, examined 308 clinical reading
disability cases (ninety per cent boys) and 245 unselected
public school cases, all of vhich were in grades two, three,
and four., de reported that a high proportion of reading dig~
ablility children exhibited mixed, not crossed, dominance
whieh, 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 culturasl
experlience, and that of eyedness on both monocular and
binocular tasks,

In the same year Janskyl57 reperted findings from
data drawn from a twelve-and-one-half year old dyslexic
male referred to the Language Disorder Clinic of the Columbia
Presbyterian iHedical Center. 8he noted that laterality was
not firmly established, though the child preferred his right
hand, GCenerslizing from this sole atypical case was
virtually impossible,

8ixty-twoc children from the University and Parent
Cooperative PreS8chools at the University of Iowa had their
lateral dominance determined by Muehl.l’9 ghe summarized

157 AJd. Hal‘l‘il, £ald o A s ERS ReRG LR A pillity ’
Hew York, Longman's Green and Co., s Po o

Jeannette Jansky, "A Case of Severe Dyslexia with
Aphuie-l ke Symptoms”, in Reading Teacher, Vel. 15, No. 2,
Eﬂvmm 1961; Pe 110"1130

159 8. Muehl, "Relation between Word-Recognition Errors
and ﬂundﬁlyc Pratnran@a in Preschool Children”, 1n,§%§g§g%_gg
Qe el O EY Valo 51"’ December 1963’ Pe 3 .
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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 psttern in the left-latersl subjects.

Jonss,lGO drawing from his experience as & remedial
reading tescher, stated that, clinically, 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 traet, in the
event that ambiguous dominance d1d 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 investlgators including two
ophthalmologists and a registered nurse studied 25C children
referred because of a reeding problem and found ninety-three
had various conditlions of a crossed dominance with the
remaining 197 exhibiting incomplete 1aterality.l61 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.i t al,, "Dyslexis and
¢

Dominsnce®, in §Q%$ag; of Pediatric Ophthalmology, Vol. 2,
my 19659 P =Af e
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exposed to good teaching procedures, were very exhaustively
and extensively examined by Benton gt al. for eyedness, both
monocularly and binocularly, through eleven reliable tests,
The fact that all 250 subjects were found to have had crossed
eye-hand dominance or a greater than normal amount of retinal
rivelry, a condition that the investigators interpreted as &
lack of proper eye dominance, must be tempered by the con-
aideration that a clinical approach was used with these
excesaively retarded readers.

This medical team, after directing treatment at over-
coming binocular conflict and establishing strong unilater-
ality of hand and eye, reported that, after a period of from
six months to five yesrs, eighty-seven per cent showed
improvement,

In reviewing the studies presented heretofore, 1t
appesared that lack of right dominance was most often associ-
ated with not only problems of reading, spelling, and speech
but alzo emotional instability and other factors. It cer-
tainly was apperent that there existed a tendency among
investigators to relate reading disability with crossed
dominance, usually of right-hand and left-eye.

Conversely, a substantisl musber of studies were
found available in the literature, nearly equivalent in
quantity and quality, vhich suggested a lack of relationship
between remding 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 a2 con~
troversial issue. The literature on the subject is extenszive
and largely equivocal,162

In support of & lack of relationship was the study
by Fendrieh;63 in which he carefully matched groups of
sgecond and tnird grade public school children, each contain-
ing forty-seven boys and seventeen girls. In this carefully
contrelled 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 compering 316 reading disabled stucdents with 2k§
unselected public school controls, Harrislsh identified no
relationship between reading and either eye or hand dominance
although the eclinical group exhibited greater mixed-hand
dominance at age seven. This writer accounted for the

162 Guy L. Bond and Miles A. Tinker, %oad;g* Diffi-
] , JARLNOS1S an B4 y, Hew York, Appleton-

163 Paul Pendrick, Yigua) Che ;eristics of Poc
%, New York, Bureau of cations, Teachers College,
Columbia Univarsi%y, 1935, 54 p.

164 Harkis, "Lateral Dominance, Directional Confusion,
and Reading Disability", p. 283-294,
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unusually large number of mixed-handed children, one~fifth
of the eontrol 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 sociasl pressures,

Anderson;és offered a carefully dons case study of
a8 fifteen year ocld 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 diasgnosis
has often been made on that dbasis without further study of
causative factors.

Witty and Kop01166 earefully matched two groups of
ehildren 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 norms. Although handedness was determined solely
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 G. Anderson, "A Note on & Case of Bpelling

pifficuliy”, 1in %%gigg; of %pglied Psychology, Vol, 22,
ﬁa. 6’ D‘mm [} Ps - .

166 wWitty and Kopel, "S8inistral and Mixed Manual-
Ocular Behavior in Heading Disability", p. 119-13h,
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dominance ocourred no more frequently among reading problems
than among non-problems.

Very similar results were disclosed by Gates and
Bendls? in the same year. A group of sixty-rive retarded
readers with a mean age of §.61 years were matched with a
group of normal readers equivalent in age, intelligence,
mmber of years in school, and seelo-economic background,
and were examined for handedness, eyedness, and visual
acuity. The data obtained from groups of first grade pupils,
older normal readers, and older reading problems showed no
consistent tendency for eye dominance, hand dominanee, or sny
combination of these to be related to resding achievement,
word pronounciation, reversal errors, or visusl perception.
Handedness testing vas again of s type affected by soecial
pressures,

In close harmony was the study by Holfo,lss whose
aim was to compare a group of male retarded readers with a
like number of average readers on laterality of funection in
order to determine a primary or contributing relationship
to reading disebility. Her subjects were eight and nine year

167 Gates and Bond, “Relation of Handedness, Eye-
Sighting and Acuity Dominance to Reading®, p. &sbmhgé.

‘Seaiiag i dirn IS Mt ie
seifiec R LT ] . oy of Function®
2; jeurnal of Genetic Psyghology, Vol. 56, First Hal?, 1&"&1,

&
RN




REVIEW OF RELATED RESEARCH 67

olds, normal in intelligence, and were from unilingual
American-born families of middle socio-ecconomic status. She
concluded that sye 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 assoclation between ancmalies of lateral dominance
and reading disability can be explained on the basis of

fluetuation due to the operation of chance factors."169

Kirkl7C gn a study of sixty-cne "high grade"
mentally defective subjects revealed no significant differ-
ences between pure and mixed laterality on the Gray Oral
Reading Test.

5 $n_sne L y : :
) 'opnnnt, Vol. 7, No. 2, Sorinl No. 32, Washington,
Society for Research in Child Development, 1942, p. 3k,

170 8.A. Kirk, "A 8tudy of the Relationship of
Ccular and Manual Preferences tc Mirror Reading", in Journal
of General Psychelogy, Vol. ik, 1934, p. 192-205.
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1l 2
Current studies by Thinger 71,17 investigated the

possibilities of differential achievement in resding, arith-
metic, and language amang 2,446 sinistral, bilateral, mixed
lateral, and dextrsl school children of both sexes. Inasmuch
as the writer odaserved no consistent difference in achieve-
ment with laterality classification as a varlable, he con-
ciuded that lateral preference was not & cogent factor in
determining levels of academic achievenment.

Leavell and Beek'’3 categorized thirty-eight white
male elementary school pupilas as to hand-eye dominance and
compared them with respest to their ability to identify
syabols tachistoscopically presented in the right and left
visual fislds. The groups were equated as te chronelgical
agey; 1.Q., and reading quotient. These writers ldentified
no significant difference between the unilateral and the
mixed dominance greups, although the inferier readers in
both greups were superior in the left visual field.

171 Robert F. Ihinger, "Some Relationships among
Laterality Groups at Three Grade Levels of Parformnnco on
thc c.liternia Achicvuuant !.atn" in T¢ G Lons

70"7"". e

1963’ P»
172 wwwwewm——, "Latoral Doninnnce and Reading Achlieve-
ment” 3 in Cli MREL *. g4 LOD1 Y RAL DO k, Vol. 27 'y

173:Leavell and Beck, "Ability of Retarded Readers
az&miﬂﬂ Symbols in Assmaiatinn with Lateral Dominancev,
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In 1963, Hillarich17k reported a four-year study
which began with 722 public and parochisl schoel kinder-
gertnars in (Glenview, Illineis. The investigator determined
eye dominance with the V-8cope and Hole-in-paper test and
band dominance with tests of motor skill and tapping. His
subjescts, mumbering four hundred at the termination of this
study in third grade, were placed in one of five dominance
categories. The author found no significant differences
among the five dominance categories in mean reading achieve-
ment, 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 ¢hlildren in & group of below rverage readers
&3 compared with a group scoring average or above in reading.
This study did disclose a tendency toward greater unilater-
ality in hand-eye dominance among second graders as compared
with their dominance characteristics in kindergarten,
thereby suggesting a developmental trend.

This same investigstor noticed that earlier studies
which reported a relationship between dominance and reading
disability were generally clinical studles while most of those
reporting no relationship were studles of public scheol children.
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1
Belmont and Birch 75 two years later also noted this

possible cause for the ambivalence 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 sechool in Aberdeen, Scotland, revealed no
reliable difference in lateral dominsnce between a group of
retarded readers and a group of normal controls. They also
coneluded that the amount of mixed laterality was not dis-
tinguishable between the two groups.

Two studies appeared in 1966, (ne was that done on
& group of thirty~eight male and twenty female mental retar-
176 He found thatl handedness and eyedness,
at lsast for the mentally retarded population, bore no rela-
tionship to reading achievement and seemingly related

dates by Capablanco.

negatively to performance which demanded word recognition
in traditional and mirror-imege presentations.

175 Belmont end Birch, "Lateral Dominance, Lateral
Avarensss, and Reading Disability", p. 57-71.

176 oblanco, "Oeular-Manusl Laterality and Reading
in Adolescent Mental Retardates", p, 781-785,
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The final report was hy de Hirsh‘gjhgl.l77 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 deficlts,
Although an extraordinarily large proportion of these children
developed reading, writing, and spelling difficulties several
years later, she suggested that ambigzuous lateralization at
the age of between five~and~one-half and six-and-one-half
years was not significantly correlated wvith their performance.
Two-thirds of the children had settled on a preferred hand
in kindergarten; those whe had a preferred hand d4id not read
or spell better at the end of second grade than those whose
handedness had not been established.

8everal other atudies 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 from normel school populations. This re-
view offers reinforcement and support for that thesis,

Other pessibilities for confusion or discrepancies
among research are the differences in operational definitions

177 EKatrine de Hirnh :ti;.., "Early Prediction of
Reading Fallure®, in Bul] of th Boclety, Vol. 16,
19“, Ps 1-12,
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of laterality, the various instruments and tests used to
determine or msasure laterality, intelligence, achievement,
and discrepancies in age, socio-economic background, geograph-
ical loecation, and type of problem of the subjects investi-
gated,

Another possible explanation for the confusion or
discrepancy in the research has been specified dy several
investigators.

The most effective and conclusive of these was
Berner and lornnrl7a
ted a crucial difference between the controlling eye and the

wvho, in 1938, declared that there exis-

sighting eye, the latter being the one identified as the
dominant eye in most research.

It was their opinion that when binosular vision has
developod, there remained ocne visual act which was essen-
tially monocular., This was the act of sighting. The sight-
ing sye was estadblished in early life, remained stable and
was called the dominant eye. As DMooularity gives wvay to
binocularity, it became haditual to use both eyes for visusal
perception, The eye that econtrolled the rivalry withim the
pattern of binocular vision they termed the contrelling eye
and, sccording te them; the other eye played an assisting
role rether than an egual ons. The authors suggested that

178 Berner, "Reading Difficultiss in
catlarent, pr 529836, '
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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 vislion or could be
controlled by traiming.l7’?

Thelr investigations have led them to belleve 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 theslis by making an investigation
of crossed control at the Devereaux School, a residential
treatment center in Devon, Pennsylvania.lbc Their results
were presaented in a paper to the American Association for

Mental Deficlency Convention in 1963.181

179 George E. Berner and Dorothy E. Berner, "Relation
of Ocular Dominance, Handedness, and the Controlling Eye in

Binocular Vision", in ehive LOEY »
Vel. 50, November 1953, .

180 Ceorge E, Bornar, 3t Al., A nical Investigsation
of Crosged ontrol L psidentisl Treatment Center, Devon,
Ponnsyl'ﬁ« a, Dovereaux fchools, 1959, 1-14 p.

181 -------- -Mo tor

Prg he iental. ] gnt, paper presentc;
:x'Jty~Saven AN American Association for Mental
Deficiency Convention, Portland, May 1963, 1-10 p.
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Support for Berner and Bsrner's premise was found
in an article by Finklaa 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
appeared in the literature at about the same time, Updograrf183
and Lunﬂlak both reported the lead movement of one eye in
binocular visual activity,

Delaeat0185 indicated that in the first months of
l1ife an infant was biocular in visual performance, using only
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 stereopsis in vision developing at about
one year, It was at this point that the controlling eye

began to develop.

182 Fink, "The Dominant Bye: Its Clinical Signifi-
mce"' po 555" 2.

65k 183 Updegraff, "Ocular Dominance in Young Children*,
P .

184 Prederick H. Lund, "The Dependence of Eye-Hand
Coordination upon Eye Dominance", in gncg;can Jourgg; of
Paychology, Vel. M4, No. &, October 1933, p. -762.,

185 Delacato, "Ontogeny of Reading Problems",

Pe 119‘1250
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warren and Clurk186 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.

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 necessarlly the eye given preference in binocular situ-
ations. He declared that there existed no cbvious 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
achlevement of the same eye.

The most supportive study of Berners' thesis was
that offered by Leavnll.l86 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 resultent improvement in the functional

skills of the several language arts.

186 wWarren and Clark, "A Consideration of the Use of
the Term Ocular Dominence", p. 298~-30k4,

187 George Spache, "Eye Freference, Visual Acuity,
and Resding Ability", in ﬁ}.mm:s_m_@m vol. b3,
No. 9, May 1543, p. 539-513.

1856 Leavell, “The Problem of Symbol Reversals and
Confusions, Thelr Frequency and Remediation", p. 130-1kl,
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It seemed apparent from the amblvalence 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 eentrolling eye and their relationship with handedness
to reading disability.

k. Reversals and Directional Confusions.

It 1s commonly recognized that form perception is a
factor in learning to read and educators often use tests of
this abllity as partial determinants of a pupil's readiness
for reading. Whether poor form perception as evidenced by
reversal errors l1ls caused by directional confusion or 1s an
indication of an unfamiliarity with the printed language 1s
an area which needs investigation.

This topic is germsine to the present study as a
result of the findings of many resesarchers relating direc-
tional eonfusion to a lack of unilateral dominsnce.

189

It was Orton, in 1925, who suggested the hypothe-

sis that the process of learning to read entailed the elision
from the focus of attention of the confusing memory images

of the non~dominant hemispheres. In applying this principle
to visual }mnzen, he claimed that conditions of mixed or

189 Ortonm, “Word Blindness in School Children™,
p Y 581"&150
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croased-dominance resulted 1n a confusion of the images

stored in the brain and thereby resulted in reversals or
i

delayed reading. %0 Orton states;

The two halves of the body are strictly anti-
trople, that is reversed or mirrored copies of
each other. [...] Thus the movements of sinistral
(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 copposite
in sign, i.,e., mirrored copies of those in the
daminan{. If then these oppesite engrams are
not elided through establishment of consistent
selection from one hemisphers we would expect
them to evince themselves by errors or confusion
in direction and orientation and this is ggietly
what we find in cases of delayed reading.

Orton based his theory of reversals and confusions
on the faet that fifteen children from a group of 125 re-
ferred to a mental hygiene clinic¢ showed a relationship be~
tween mirror writing, reversals, and difficulty in reading.

It must be noted that, although Orton's theory would
explain the reason why "d" was confused with "b", it would
not explalin why "d" was confused with “p" and "q". If the
letter 13 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 1t became "q". Both of these

190 Orton, "Specific Reading Disability-S8trephosymbolia*,
P 1&95-1.(}99 .

191 e=wwmwme, “The 'Sight-reading' Method of Tesaching
Reading, or a Source of Reading Disabllity", p. 139-140,
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positions were therefore considered upside-down inversions
of ”d“.192
Dearboran, in 1929, distinguished between reversals
such as "NOTI" for "TON", and alterations in correct sequence
of letters, such as “"FRAMING" for “FARMING". He concluded:
Reversals are assoclated with left-handedness
and left-eyedness, and the alterations are associ-
ated with deviations from usual conditions of
lateral dowminance of hand and eye, as in ambi-
dexterity eof hand and eye, change of handedness
and eyedness, and the combination of right-
handedness and left-eyedneas or of left-
handedness and right-eyedness.l93
One year later in an address delivered before the
Harvard Teacher's Association, Daarborn;9h postulated that
in writing and reading the movements of both hand and eye
vere dextrad. It was this sequence, from left to right, which
had to be followed to bulld up the correct image of words.
Left-handed and left-eyed children had a preference for the
opposite or siniastrad direction, The dextrad direction was
80 avkward 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" tic Psychology,
Yol. &7, Ho. 2, December 1935,Mp. %’Tg"‘m‘t‘— 228hology

193 Walter F. Dearborn, "Teaching Reading to Non-

ilcaggg:‘éégin Elementary School Journal, Vol. 30, 1929,

19% -~ewme—e, "The Nature of Special Abilities and
Disabilities”, p. 632-636.
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The antithetic view was supported by Gates and
Bdnnnetlgs vho extensively examined 350 students in grades
two and four. Their study did not indicate a relationship
between reversal errors and mixed hand-eye dominance or
between reversal errors and left-handedness with left~
eysdness.

Mints1%® studied one hundred boys from Letehworth
Village for the mentally deficient and condluded that
chiléren with indieations of unstable unilateral dominance
did not appear nore prone to either order reversal errors
or right-left reversals of letters than other children of
the same reading level.

In another study of subnormal boys, Mintzl97 preposed
to verify the facts desaribed by Orton and Monrce, and con-
eluded, to the contrary, that frequencies of various kinds
or orientatior errors differed only slightly, not significantly,
in the groups of boys of different laterality types. He found
no evidence of strephosymbolia.

195 Arthur L. Getes and Chester C, Bennett,
depc in Repding, New York, Bureau of Publiention;,
Ji»ra Ca cze, Co unbin Univursity, 1933, 33 p.

196 Alexander Mintz, "A B8tudy of Indications of
Unstable Unlimited CQrebrnl Doninaneo Reading Disability and
mm Daﬂﬁiﬂnﬂy P T.u..;. i, L LT 1Y) Volo 30, u@- 8’
Detober 1933, B 5455

197 «wwwwwe-, "Reading Reversals and Lateral Prefer-
ggfn in s Group of Intellectually Subnormal Boys", p. 487~

eac
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In a statistical comparison of 136 pairs of right-~
and left-handed pupils matched according to sex, chronologi-~
cal age, mental ability and reading ability, Woody and
Ph1111p3196 revealed that the various handedness and eyesdness
groups responded vith approximately the same number of
reversals,

8imilar conclusions wvers reported by Hildreth 199 in
193%. 8he revesled that the difference between right- and
left-handed children were so small as to be insignificant
statistiecally. The number of reversals smade by her subjects
declined from year to year with no attention given to
reversal elements as such,

This finding was born out by Phillips® studygaﬁ
136 matched pairs of right- and left-handed children, in
vhich there was no significant difference in reversals made
by the twe groups. 7This report included no descriptien of
the tests of handedness,

198 Clifford Woody and Albert J. Phillzpl‘ “"The Bffects
of Handedness on Reversals in Reading* purnal of Bduea-
Sionak Researsh, Vol. 27, No. 9, Hay 1934y oo Eoi-gi

199 Gnrtruﬂa ﬂlldrath ”Reversals in Reading and
’driuu" ;E Journal of Educations phology, Vol. 25.
i? ’ Po

200 Albert J. Pmallipl "nnlation nt Ltft»ﬂhnﬂadnnna
to Reversals in Repding”, in Elementary English Rev!
Vol. 11, April 1934, p. 97*95 and 1_2
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Gilkey and Parr,?Clgpache,?®2gnd gtevensen and
Robinson®03also reported findings of no relationship between
conditions of handedness and reversal tendencies.

Witty and Kowclzou conducted & thorough study of
one hundred pupils with an I,Q, of eighty or above and whose
reading scores on several standardized tests were the lowest
of two thousand children in grades three through six. Thelr
data clearly indicated little, if any, relationship between
reversal errors and mixed eye-hand dominance.

In a more recent investigation of forty-four second
grade children, 3.,3205 disclosed that reversal of symbols
vas not generally attributed to either fauity binocular
vision or any particular eye dominance pattern.

As seems to be true of the research relating lateral
dominance to reversals, the research dealing with reversals

201 Beulah §. Gllkey and Frank W. Parr, "An Analysis
of the navarnal Tendanny_ar Fifty 3aleeted Element g Schaol

202 Goorga D. Bpacho "Factors which Produon Defective
Reading”, in Corrective Reading sarcom and Clinie

proceedings of ti *"eronce on Keaa T vnraity
of Chicago, Vol. 15, No. 79, December 1953, p. ﬁ9-70.

203 Stevenson and Robinson, xgowﬂhnﬂ Preference,
Reversals, and Reading Progress", p.

20% Paul Witty and David Ko "Flctorc Aaweutaa
vith thn RBtiology of Reading anahi ty* arnsl Eduon
1320 RO/Y €1) Yol, 29, No, 6, Fﬁbmy 1931 P

209 Harry 8. Beck, "The Relationship of Symbol Re~
versals to aanneﬁlnr and éi

nocular Visionv, Ln,%g_ﬁgﬂxﬂiggxag;
s Vol. 38, November 196C, p, 137-1k
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and their effect on reading ability was discrepant and
ambivalent.

From an investigation of 12C normal and 175 retarded
readers in the lowa State Psychopathic Hospital, Monroe206
reveasled that the retarded readers were distinguished from
the normal resders consistently st each reading grade level
by & greater number of reversals as well as a greater facility
in mirror reading and wirror writing. Recognizing the correct
orientation of letters and words was more difficult for the
retarded readers.

The analyzation of the hand-eye preference of 101
children in a reading defect group and a control group several
years later allowed i&om‘oe207 to reinforce her earlier pre-
migse. ..:¢ declared that the reading defect cases, both purse
and mixed dextrals, exceeded the controls in reversals to a
greater extent than the mixed dextrals of either group
exceeded the pure dextrals of the same group. 3he did dis-
close a tendency for left-eyed children to make more reversal

er'rors.

2C6 Marion Monroe, "Methods for Diagnosis and Treatment
of Cases of Reading Dlsabil

ity", 1in etic Psycholo ono-
graphs, Vol, 4, Nos. % and 5, October-November T92§, Pe §§§-krh.

207 Monroe, Chi ' ead, xv-205 p.
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Nine years later, Bchomllao8 presented an evalu-
ation of 10% ineffective readers, whose reading abilities
vere a minimum of one-and-one-half years below their mental
ages and whose tested I.Q,'s were in the main over eighiy-
five., He reported that errors in the confusion of letters
and reversal of words vere much more frequent among back-
vard readers, although both diminished fairly rapidly after
nine years of age.

The ophthalmologist, Goldberg,C” in his study of
ens hundred children with reading disabilitlies, noted a
persistence of a normal childhood tendency to reverse letters
and symbols and, in rarer cases, a contimied tendency for
mirror writing.

In a review of case studies of aphasic and non-
reading children prepared while a school paychologist for
the Hew York City schools, Bargor21° found the non-reading
children were able to make an sdjustment to their reverssls
and inversions through the intermediation of a mirror which
altered the axial arrangement of the letters.

206 Schonsll, "The Relationship of Reading Disability
to Handedness and Certain Ocular Factors“, 1940, p. 227-234;
19"‘1’ Pe 20-27 «

209 Goldbarg, "The Ophthalmologist Looks at the
Reading Problem”, p, 67-7h4,

-~ 200 Bawger, "An Experimental Approach to Aphasic
and Non-Resding chlidren”, p. 156-170.
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In 1954, wilson and Lenv011211 published a study of
749 school-age children in which they revealed that defici-
encies in the language arts manifested themselves signifi-
cantly in more cases where visual imagery reversals were
present than in those cases where such aberrations were not
found,

Bight years later, Bergquam212 postulated that
children who experienced reversals vere not aware of it, Im
the beginning the symbols were strange to them and a re-
versed word was just an unrecognized one. 8he stated that
the confusion made it difficult for them to follow the thread
of thought, for, as they read a sentence and came to words
vwhich gontained confusing letters, they had to recall these
letters into their consciousness and establish their identity,
vhen this was necessary, the thought was lost.

Hillerich,?l3 1n a statistiesl study following four
hundred kindergarten children through third grade, found
positive correlations between reading achievement and reversal

212 Bergquam, "Heural Confusion and Academic Failure”,
P . 362"36 s‘t
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scores and between reading differential and reversal scores
in the total group of subjects. He did not, however, find

a relationship between dominance, dominance charscteristics
and reversal errors.

Teozardcn,zlk in her rather comprehensive evaluation
of fifty ehildren 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
pathological. 8he found the very 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
which her summary was very simllar to her earlier study.215
3he added that the strength of reversal tendency bore & nega-~
tive relation to reading achievement at the #nd of grade one.
Her resesrch offered a serrendipidous finding; l.e., there
vas & wide difference between the performance of children in
poor and prosperous districts, although exceptlional and

extreme cases were found in each distriect.

21k Teegarden, "Clinieal Identification of the
Prospective Non-reader", p. 346-358.

217 wemeemee, "Tost: for Tsndancy in Reversal in
pSRroal of Edueatio Resesrch, Vol. 27, No. 2,
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Smithts study,216 reported in 1950, consisted of
six critical analyses of fifty retarded readers and the saume
number of normal readers matched according to chronological
age and intelligence., She declared that the retarded readers
made significantly more reversals in lower case letters than
414 the reading achievers.

We1f3217 also reported a similar finding., iHe found
& significant difference between reading achievers and non-
achievers in the reversal of geometric designs.

The final article supporting a relstionship between
reversals and reading inefficiency was one by Jonum8 in
1964, He suggested that, 1f ambiguous dominance did exist,
problems with spatial and directional orientation were pre-
sent in some degree and were reflected in language and
reading development.

Davidsen®l? studied ifty kindergarten childrem and
120 first grade children and concluded that it was a natural

phenomenon for young children to read words backwards and

216 Linda C. 8mith, “A Btudy of Laterality Character-
iutics of Botardod Readers and Reading Achievers*, 1n‘§§%;g§;
; fducation, Vol. 18, June 1950, p. 321~

217 L. Juliau Wolfe, "An.zxperimantal stud of
Reversals in Readi s In Ameyicsn gholog
701. 52’ 1939g Pe 5 3“'561.

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

219 Hnltn P. nﬂvids»n wA study of nevcrsals 1n Yunng
Children®, in Pedsgog: ins nd Journal Genetl
W
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that they learmed to perceive words as adults do as a
result of inecreasing maturity and experience.

Such & view was volced by Kirk and Kirkazo in their
study of fifty-one mentally retarded children and thirty-
seven normal or superlor children. They revealed that younger
superior children made more reversals than did the older sub~
normal children, leading them to believe that correct
orientation in writing was based on msturation or experiential
factors or both. They also identified no slignificant differ-
ence in reversals hetween the left- and right-handed children.

Kcnnedy,an in 1954, declared that there was present
a maturational process which ultimately resulted in the almost
complete disappearance of reversal tendency in the work of
the average or superlor child. This author made the intrigu-
ing observation that, to & young child, it made no difference
if the letter was facing one direction or the other., To a
child, a boy was a boy regerdless of whether he was facing
north or south or standing on his feet or head. So 1t was
with the material things with which the chlild was familiar.

220 Winnifred D, Kirk and Samuel A, Xirk, "The
Infiuence of the Teacher's Handedness on childrau’s Reversal
Tendencies in ¥Writing”, in Journs  Ge 2Y
Vol., 47, Ho. &, December 1939, p. @7 ,

221 Helen Kannady, "Reversals, Reversals, Reversals",
¥ pf Experimental EKducation, Vol. 23, No. 2, ﬁuaemb&r
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This view was supported, three years later, by Paul
MeKee, who stated:

To hRim [the child] a rabbit is a rabbit which-

ever vway it faces, 80 the letters b and d are
for him one and 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 all the difference between a *b* and wdv, 222

In aédministering Potter's Test of Perceptual Dis-
erimination to 176 first-grade children, Petter223 disclosed
that although peor 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 s manifestation.

Similer findings were reported by Spachezzk who stated
that reversals were not causasl in poor reading or even related
to 1t but vere & universal phenomenon present among learners
of all ages who sttack a new and strange group of symbols,

Kr180225 suggested alse that the tendency to reverse

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

222 Paul iHecKee, A Primer for Parents, Boston, Houghton
Mifflin COey 1957’ P 27.

223 Muriel C. Potter,

Tha by

Univoraiiy, 9“9, 43 Pe

224 Guerzc D. 8pneht
Reading” , Lu etive Readi |
preceedl ‘ e Y e ?“Tversity of
Chicago, ol. 15, Ho. 79, December 1953, p. M9~79.

225 Morely Krise, ”An.mxyerimentnl Inmeati atien af
Theories of mwrnla in’ Reading”, in Journsl o 3 3

Psychplogyy Vol. 43, November 1952, jJO

cations, Teachers Collcge, Columbia ’

”Flcﬁors whieh Produce Defective
r in Clags d nie,
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In his study of twenty adults he disclosed that, although
none indiecated any tendency to reverse on a test of verbal
symbols, given a similar test involving strange aymbels, all
reversed from three to seventy-five per cent of these
strange symbols.

In an sarlier study, Kriseag& had provided a provoca-
tive hypothesis, relating reversals to general intelligence.
He suggested a strong relationship, finding that many
children reverse because of an inabllity to differentiate
between symbols that look similar, a trait closely related
to general intelligence. The above author felt that it was
ridiculous to assume that the reversals made by great numbers
of young children were manifestations of confused dominance
conditions, With additional mental maturity, these children
no longer exhibited reversal tendencies.

Drews?</
of 108 retarded readers with respect to dominance, reading
and reversals, 8he found that, when reading level was held

conducted a well-controlled, thorough study

constant, there was no significant difference between the

reversal errors of second graders and those of fourth graders.

226 Morely Krise, "Reversals in Reading: A Problem

in Space Pereeption”, in Elementary School Jourmal, Vol, 49
January 1949, p. 278126h. ' ’

227 Blizabeth M. Drews, The Bignificance of the [
pal Error in Resding, ubli sk al dissertation,
ity of M gan, 1954, 187 p,
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Although the evidence presented was diverse, there
vas an implication that some relationship might exist be-
tween reversals 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 reversals are a manifestation
of & reading probleun.

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 social experience. These tesis ars cuttiing
with selssors, writing, throwing and the like. Some investi-
gators have attempted to evaluate handedness by means of
activities in which soclal experience and enculturing influ~
ences are not excessively contributory, such as aiming,
tapping, and manipulating the Critical Angle Board.

Durost,228 as early as 1934, reviewed the theories
of handedness which underlie various types of tests. These
were as follews: (1) the preferential view, which considered

that the hand most used was the dominant hand; (2) the

228 Durost, "The Development of a Battery of Objective
G@ﬁui Tests of Mamial Letersality, with the Results of Their
Appileation to Children", p. 223-335,
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inherited view, which was based on orton's®’ assumption of
bilateral asymetry; and (3) the functional view, which
assumed that handedness was determined qualitatively and
quantitatively. Durost's research, which investigated the
handedness of thirteen hundred children from three schools
in metropoliian New York by using the push~-pin teat, target
test, treasure test, and escape test, supported the func-
tional view of dominance.

HoL. Koch st a1.23% gvaluated 201 undergraduate
eolliege students at the University of Texas by having them
accomplish 105 manipulations or tasks within a thirty-minute
period and disclosed that laterality was quantitative and
distributed bimedally with approximately six per cent of the
subjects falling within the left mode., This author, while
relating other measures to the preferred hand, i.e. the
preferred side for sleeping, the jaw preferred for biting,
and the shoulder upon which a gun or bat rested, did find
thaet the messurement of the relative difference in hand strength
vas not reliable.

229 Orton, "An Impediment in Learaming to Read; A
Neurologieal Zxplanation of Reading Disability,” p. 286-290,

230 Koch vy "A Study of the Nature, Measurement,
and Determination ¢ Preference®, p,. 117~ai$.
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Ortan231

relationship between strength of arm and master hand by

also attempted to identify a consistent

using dynamometers, He repcrted no relation except when the
master hand had been well established and had done the major
part of the manual work,

Twitmayer and Nathanson®32 concluded that their sub-
jeets 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
anthors reported that soclal pressure could 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 which social pressures have not been so
prevalent a factor,

In keeping with the premise that handedness was &
guantitative factor of varying intensity, Van Rippar233
devised the Critical Angle Board Test. This elaborate test
employed the simultaneous drawings of various types of
patterns upon two writing boards which could be converged

231 (Orton, Ress
ghildren, vii-215 p.

232 B,B, Twitmeyer and Y. Nathanson, "The Determina-

tion of atqrulity“ in Psycholegical Clinie, Vol. 22, 1935
pe L4l~l ’ !

233 C. vAnknippor, "Thc ann&itativo Measurement of
L&WW" w OXLL'IH Bl 2L XD 8 £l PRycho.; DRY » Yol. 18
Ho. 3, June 193 s P g S0 u
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through ninaty degrees from a position parallel with the
sibject's chest to a positien perpendicular thereto. The
angle of eonvergence at which ons hand produced mirrored
patterning was shown to differentiate quantigatively between
thoroughly right, ambidextrous, and left-handed groups,

Koch ot al. 234 reported the unreliability of the
kroom, thumb-en~top, and needle-threading tests. 3&910:235
attempted to detarmine the reliabdility of the Jones Brachi-
ometer, an arm measursment, with 123 children and found it
laeking.

Having previously used the dominance tests of cutting
and writing so sffected by secial experience, mldrethmé
later found that spimning a top, speoning sand, and using a
rattles wvere the most reliable tests in young children.

Aillerich®’ found the comnscting dots tests to be
more sensitive than the tapping test with his four hundred
primary schoel subjects.

23% Kech oy “A Study of the Nature, Measurement,
and Dstermination ¢ Preference", p. 117-2i8.
235 Arthur L. Beeley, An Expe

y Chicago, University foago Press, 1910, 765,

236 Hildfeth, "Development sand Training of Hand
Domimance®, p. 395-100,
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In examining scores of related studies, there is
indieated a definite need to state a description of the
handedness tests used in each instance, a factor often
overlosked,

cridcr238 tested the eye dominance of one thousand
subjects over a ten-year period and reported finding that
distanes in testing had no appreciable effect on the results.
He specified that visual acuity was unrelated to the pre-
ferred aye as indicated by his tests.

Snyder,239 in a study of %10 high school and cellege
astudents, G-hlcnn?bo wvith one hundred ¢ollege students,
Ontes?*} with sixty-five retarded readers, Robinson*? with
162 children in grades one, four and seven, and Coons and
H‘thillah3 with 112 high achool students were all in agree-
ment that eye preference appeared to be a unigue charactere
istie unrelated to visual acuity., Such findings tend to

- 2%8 cg;gor, A Battery of Tests for the Dominant
C" Pe .

239 8nyder and Bnyder, “"Eye Preference Tendencies",
Pe :.31..:. 3. ’

Ps "55‘“596

241 Gates and Bond, "Relation of Hnndndnnaa Rye~
S8ighting and Aculity Daninnncc to Reading", p. & %

242 Robinson and Melsman, "Visual Efficlency and
Progress in Learning to Read”, p, 31~ 3.

2%3 Coons and Mathiass, "Eye and Hand Preference
Tendencies®, p. 629-632,

24¢ Gahagan, "Visual Dominance-Acuity Relationships®,
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invelidate Unc'.ahu selection of the dominant eye through
use of visusl acuity tests.

A dissenting conclusion was presented by S8pache
after discovering that scores in reading made with the
dominant eye were superior tc those made by both eyes, How-

245

ever, this study was poorly documented and involved fewer
than thirty children,

crid¢r2h6 reported that hand dominance had no effect
on the testing of eye dominance. He based this conclusion
on the change in eye dominance on a unimarnual test of eye
deminance by only seventeen of 717 subjlects.

Contrasting testimony was offered by Lund®7 and by
Jahnsten?ha who generalized from data suggesting that tests
of eye dominance can be influenced by the subject's handedness.

At the extreme of this view, Parson®® declared that
handedness was caused by eyedness, despite the fact that of

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

- T.L. Woo, *Dextrality and Sinistrality of Hand
and Eye®, y Vol, 22, 1928, p. 79-148,

zhﬁ aoorgc svnahn, "One~Byed and Two-Eyed Reading®,
1 of Bd np) Ressarch, Vol. 37, No, 8, April

246 Crider, "A Battery of Tests for the Dominant Eye",
Ps &29"632 -

247 Lund, "The Dependence of Eye-Hand Coordination
Upon Eye Dominmnce“, p., 756-762.
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Based on the realization that when one sights as
vith a gun or microscope he is likely to close one eye and
sight with the other, Crierzsb attempted to relate eye-
closure bshavior te ccular dominance and visual acuity. He
reported that the relationship was not sufficiently high to
warrsnt substituting eye-closure facility for a sighting
test of eye dominance.

Many and varied tests for ocular dominance have been
noted in the literature among which were Parson's Monopto-
seope, & sighting tube, sighting pictures through a hole in
cardboard, sighting over a penell, and looking steadily at the
exaniner's nose between the sudbject's index fingers as they
are brought closer together.2?> Another study used a
kaleidoscope, rifle-sighting, paper-with-hole, two pencils
l1ined wup with the examiner's nose, and the paper clip test to
determine ocular daninlnaa.asz
by other investigators were sighting dot, sighting dot with
Parson's cone, and the pesp-hole test used hy Hilércth;ais

Representative of tests used

250 Blake Crider, "lwo—Closnr. Facllity and Epe
Dominance”, %a purnal of Cens shology, Vol. 58, Becond
Half, June 19%1,

251 Rebinson, *Visual Efficiency and Resding",
p - %"112‘

252 Belwmont and Birch, "Lateral Dominance, Laleral
Avareness, and Reading Bisabiiity“, p. 57-71.

253 fildreth, "A Bchool Burvey of Eye-Hand Dominance,

P 83~8
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Hlllcrienesk used s modification of the Manuscope
known as a V-Scope} a cardboard tube about eight inches long
and wide enough to contaln both eyes at one end,while taper-
ing to an opening of about one inch in dilameter 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.

Scheidemnnn'szss

"hole~-in~paper" test has been very
popular in sztudies despite the fact that the examiner must
reply on & report from the subject.

Berner and Bcrnnuar,zs6 wWarren and Clark,257 and
Updcgraftzss 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,
dominstes, or assumes leadership in normal binocular function-

ing, although such a belief has often been expressed.

‘25k Hillerich,

255 N,V, 8cheidemann, "A Simple Test for Ocular
Deminance", in Amer our of Ps ogy, Vol. 43, Ne. 1,
Janaary 1951, P .

256 Berner and Berner, "Reading Difficulties in
Children*, p. 829-834,

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

65k 258 Updegraff, "Ocular Dominance in Young Children",
ps 654,
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Berner and Bc«rner"',s9 strongly recommended tests that

eompared the relative performaznce of the eyes during the act
of binocular vision. They suggested that the Keystone Visual
8kills test of far-point vision and the Keyatone Test of
Binocular B8kil)l of near-point reading were both usable in
the Keystone Telebinocular. These researchers stated that
the determination of ocular dominance by sighting tests was

not at all necessary.
6. Summary,.

In summation, the majority of the literature suggested
8 lack of relationship between reading and the establishment
of lateral preference. The literature did suggest that there
vas a need to investigate, in a carefully controlled manner,
the validity of the premise 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 toc explain the divergence between clinical and public
scheol studies, with the latter tending to rejeot the theory

that unilateral dominsnce favors reading success,

259 Bermer and Berner, "Relation of Ocular Dominance,
Handedness, and the Controliing Eye in Binocular Vision®,

p. 607,
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The review of studies ol reversal errors have brought
into focus the probabllity that reversals might be manifesta-
tions of a reading probles.

Muach more investigation is warranted with regard to
the seldom considered propossl that studles of eye and hand
dominance have been based on faulty anatomical 1deas; that
they have ignored the postulation that nsrves from each eye
end in both hemispheres and that the dominance of one hemi-
sphere as exhibited in right- or left-handedness, has little
or nothing to do with eye dominance. In other words, 1t may
be that eye dominance does not exist in the manner in which
most reading investigators have assumed, nor 1s it related
to hand dominance or cerebral dominance. See Appendix L,

The succeeding chapter describes the plan of this
study for investigation of the problems raised in the first
ehapter,

HIVGrSltas"“

B OTHEC A

J
Meviomia .~



CHAPTER II
PLAR ARD CONDUCT OF THE INVESTIGATION
l. Purpose.

The primary purpese of this study was an attempt to
clarify the equivecal research on laterality and reading
achievement through investigation of the possible distinction
between the "econtrolling” eye determined through tests of
binocular vision and the “dominant® eye normally referred to
in studies of laterality. Related purposes included an
analysis of the relationship of crossed control, crossed
dominance, and mixed dominance to reading achievement in a
junior high school population wherein eye-hand dominance vas
found unrelsted to intelligence, reversals, reading differ-
ential, and reading achievement at the primary level; and an
evaluation, at the junior high level, of a developmental
trend away from mixed dominance as reported in an earlier
study wvhich followed this same population from kindergarten
to mid-third grade.

2. Hypothesges,

The questions for study were established as the
fellowing hypotheses:
1. There is no significant distinction between the

h t eye used in sighting and the controlling
ye umed in binecular visien.
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2. There {8 no significany difierence in reading
achieveaent bLetween chilldren of crossed dominance
and those of unillateral dominance,

3. There 1s no significant difference in resding
achieveuent between ciidldiren evidencing crosased
control and those with unilsteral control.

4, There 1s no significant difference in reading
achievenent vetween children of mixed dominancs
and those of unilatersl doalnance,

5. There is o significant change in the eyg-hand
doinence pattern of children bestween szoond
and eighth grades.

6. There 1s no signliicunt diiference in the eye-

hand dominance patterns between nmale and female
children.

3. The Jauple.

The subjects were 207 eighth-grade and ten seventhe
grade students whe remained from sn ¢ariier study by
#11lericht of four hundred children tested in kKindergarten
and second grade for eye-hand dominance, and in third grade
for reading achievement. The children attended the Qenview
Junior Eigh School, CL~ Lady of pPerpetual He.p Parocilial
Sehool, and St. Catherine Laboure Perocnisl School, all in
Clenviev, Illiinois.

Since, in the eariier study, the puplls had four
differsnt teachers during the four years of study and, in

Rillerich, 4 Biud)

'
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the imtervening years, pupils were not moved on to subsequent
grades intact as classes, but rather, little attempt was made
to maintain original groupings, it has been assumed that the
teacher variable wvas nullified. In all instances, from
kindergarten testing through the intervening years to the
final testing in eighth grade, plagement of pupils in classes

was as heterogensous as was possible to achieve,
4. Belection of Tests,

The tests for the dominant eye, the contralling eye
and the dominant hand were selected andinterpreted in terms
of the reported Berner and Berner and Hillerieh® studies so
that the two studies could be accurately replicated as well
as defensibly related to each other.

The dominance tests used by fHillerich 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 suitadbllity for the sge level being tested.
Tests for the Dominant Eye

V-8cops.- One of the most popular tests for eyedness

has been the Manuscope or a modification of this lnstrument

2 G,B, Berner and D.E. Berner "Reading Cifficulties
in childzu" in I . W : : 4 K EY 3 Vol. 20’

"
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kaowa as the V~8cope. As used in the sarlier study, the
latter was s cardboard tube about eight lnches long und wide
enough to contain dboth eyes at one end, while tapering to

an opening of about one inch in diameter at the distant end.“
This identicel V-3cope was used {n thls investigation.

The tubs had the advantage of requiring the utilizg-
tion of doth hands to hold it copen, so that the influence
of the dominant hand was mullified.

Hole-in-paper.- This test made use of a seven-inch
square of tagboard, containing a one-inch hele in the center.
The subjeet loovked through the hole with both eyes open,
while holéding the sgquare with both hands at ara% lengtih.

The hole-in~paper test used in the earlier study and used in
this present effort was adapted from the test of the same

neme eriginally reported Ly Ecnaidzmnnn.s
Tests of Hand [ominance

Tapping.~ One teat for sanual dominance was &
zodified tapping test. Tapping avolded the danger of sccial
pressure, bt unless an electric stylus wvas used, scoring

] Bg?. Gehledeasnn ”A ainpla Teat for Qoular Domi~

Vol. 1’3, Ho. l‘
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could have become subjective, Considering this, a typewriter
was used on whieh the key B was marked in red. Ten seconds
of tapping with esach hand comprised one testing. The hand
which tapped the greater number of B's was considered domi-
nant. Both spsed and accuracy vere important in determining
handedness, since this was both a qualitative and a gquantita~
tive phensmenon. This typewriter and the method of its uss
wre identical to that used in the earlier Hillerich study.®

Cutting, Writing, Throwing, Eating, Hammering,
Batting, and KXicking.- In an effert to completely replicate
the testing procedures of the Bornors,7 each subject performed
the manual operations of cutting with a scissors, writing
ons's name, throwing a bell, handling eating utensils, kicking
a falling object, striking a spike with s simulated hammer,
axd assuming a batting stance.

Connecting Dots Test.~ A replica of the Connecting
Dots Test appears in this study as Appendix 3., Each subject
wvas given twe coples of this test: one used for the right
hand and one for the left hand. It consisted of nine horizon-
tal rows of paired dots that had to be perfectly joined by
a8 many penciled lines as was possitle to complete in forty-
five seconds.

6_““1&1 M-, 108 P
.7 Berney apd Berner, Op, Cit., p. 555-582.
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Test of Reading Achievement

The California Achievement Test.- The reading sec-
tion of the Californis Achievement Toat,a Form W, Junior
High Level, was administered to determine the reading achieve-
ment of the subjects. The cholce of the tool weas made based
on the prior use of the Upper Primary Level of the same test
with these subjects in the third grade.

Test of Intelligence.-~ The California Short Form
Test of Hental Maturity was administered to determine intelli-~
gence, A group test was selected by illlerich since this was
the type of instrument usually available to, and used by,
public scheol personnel. This specific group test was chosen
because of its relationship to the reading test used.

Tests for the Controlling Eye

The Keystone Telebinocular.- The Keystone Tele-
binocular was used for determining the cecontrolling eye in
binocular vision as wvas true in the Bornera'9 investigation.
The controlling eye at binocular far-point vision was deter-
mined by the use of the Keystone test cards DB-1D, DB-2D, and

10
DB-3D"" as viewed with tne Telebinocular. The controlling

9 Berner and Berner, gg&_ggs., p. 555-582,
10 wWilliam 8. Grﬂyy Hey S : 3 x
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eye at bimoeular near-point reading distance was determined
by the use of Gray's Oral-Reading Paragraphs, i.e., cards
PG~9, DG~-10, and DG~11, with the Telebinocular.

5. Administration of Tests.
Tests for Dominanee

All tests of dominance, both ocular and mamual, were
administered by this investigator as hereafter described.

V-8¢cope.~ The examiner stood about ten fest to the
front of the subject who had been given the seope to hold
with doth hands. The student was asked to "look through the
tube with both eyes open and guess what I am holding in my
hand*, While the interest of the child was centered on a
szall objeet held by the examiner near the examinsr's own
eyes, the latter ecould plainly 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-in-paper.~ DBecause of the possibility of error
in 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
pessible. Now, please attempt to fit my face in this small
hole. BRemember, keep both eyes open.” The examiner then
a;u.a approximately ten feet away and signaled 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
& typewriter and told he must race to note the number of
times he could hit the painted B center key. The clwice of
preferred nand was his. One practice test was allowed and
followed by two closely~timed tests of ten seconds for each
hand. In cases of unclear choice or question, a third test
wvas administered.

Connecting Dot Test.~ Eech subject was requested
to drav & penciled line perfectly connecting two dots arranged
in vertical pairs along horizontal rows. Instructions in-
cluded the caution tc pass the penciled line between the two
dots and that 1f one of the dois was not touched, it was not
considered a proper, valld measure. An example of the
desired maneuver was demonstrated by the examiner on & chalk
board. After the subject chose the hand he preferred and
was given & practice opportunity, he was sllowed forty-five
seconds to successfully join as many of the nine horizental
rovws of paired dots as wes possible. This completed, he
then repsated this test with the opposite hand.

Cutting, wWriting, Throwing, Eating, Hammering,
Batting, and Xicking.~ In an effort to further measure
manusl dominance, each subject was given instructions to
perform the mamnal operations of a very usual nature, i.e.,
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eutting a plece of paper with a scissors, writing one's

name on ocne of the tests, throwing a amall ball to the
examiner, mimicking the operation of several eating utensils
available to the subject, striking a pencil vwith a simulated
hammer, assuming a batting stance as investigator pantomines
a pitehing delivery, and kicking a falling object. Each of
these operations was completed before other handedness testis
were attempted so knowledge of the purpose was denied the

subject.
Tests for the Controlling Eye

To assure an exact replication of the Bernert! study,
the very same technique of determining thse controlling eye
in binocular vision was used. D.E. Berner served as a
eonsultent and trained this investigator in the exact methods
and scoring used in the earlier study.

The instrument used in this testing was the kKeystone
Telebinocular with six test slides or cards, all of which
were manifactured by the Keystone View Company, Meadville,
Pennsylvania.lz

Each subject was tested individually in a quiet
place where he was free from distractions and where other

persons could not hear his responses. The examiner used a

1l Berner and Berner, Op, Clt., p. 595-582.
12 Gl‘ay, 02: C;s., 1“"11 B
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stop vateh and gharted the subject's responses on the
appropriate record forms. The Telebinocular and table were
adjusted for the comfortable posture of each subject with
his arms resting on the table,

If prescriptive lenses vere worn constantly by the
subject from arising until bedtime, testing for centrelling
eye was made with lenses. If the child wor glasses for
classroom and/or reading only, evaluation of far-point
vision was made without glasses and near-point reading was
tested with glesses. Finally, 1f glasses were worn "some-
times" but never consistently by the pupil, all evaluations
wers accomplished without glasses. These standards for
examining pupils with preseriptive lenses were identical to
those used by the Berners in making their evaluations of
contralling eye.

Controlling Eye Near-pPoint Reading.- Using the
Keystone Telebinocular the subject was shown three slides
or cards of the Standardized Gray Oral Reading Check Testsl>
which alloved the child to display the efficlency of each
aye, and of both eyes together, in the act of reading. The
examiner measured speed and quality of reading in terms of
slapsed time and number of errors,

13 M¢Q Ps 5



PLAN AND COMDUCT OF THE IRVESTIGATION 116

While the subject read, a record of the elapsed
time in seconds was taken. A continuing record of esch
error vas also made on the record form,

The examiner gave each subject the instructions
which appeared in the mamal provided with the test:; =*I
want you teo 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. How,
begtnt+"

Controlling Eye Far-Polnt Reading:- Far-point was
the squivalent 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
earefully followed the relevant instructions appearing in
the mapual provided with the Telebinocular.l’

Standardized Tests

The California Bhort-Form Test of Mental Maturity
was administered by the classroom teachers in accordance with
the instruections in the wanual accompanying those tests,

1% Ibid., p. 9
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The Californis Achievement Test, "Reading Section,"
was administered by this investigator to all subjects,

é. 8chedule for Testing.

The tests used in this investigation were administered
to the subjects as cutlined in Table 1.

7. Organization of the Data.

The eys~-dominance battery consisted of five trials
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 hend and a score for the left hand,
In the tapping test this score was the total namber of R's
typed with the given hand, regardless of whether the subject
had two or three trials, With the dot test, the soore for
each hand was the number of dots actually connected with the
penciled lins,

The rav scores on each of the two handedness tests
above were converted to ratio scores by means of the formula
('ﬁef ) 100, where R vas the raw score of the right hand and
L was the rav score of the left.



Table X.~

The Testing Schedule for Determining
the Controlling Eye, the Dominant Eye,

Mamual Dominance, and Reading Achlevement.

purpose of Test  Name of Test Number of Trials Criteria Test Re~
plicated
controllinf Eye DB-1D Fractice test Not considered Berner
Far-poin DB-2D 1l Compare score for each eye Berner
DB-3D 1l Compare score for each eye Berner
Controliing Rye DG-9 1 Compare rate and errors Berner
Near-point DG~10 1 Compare rate and errors Berner
DG=11 1 Compare rate and errors Berner
Dominant Eye V-Scope 5 8/1C=clear right or left Hillerich
Jole-in-paper 5 8/1C=clear right or left Hillerich
Dominant Hand cutting 1 3/4=clear right or left Eerner
Jriting 1 3/b=clear right or left Berner
Throwing 1 3/4=clear right or left Berner
cating 1 3/4=clear rignht or left Berner
Tapping® b 3/hand Converted to ratio scores Hillerich
Connecting Dots” 45 sec/hand Converted to ratio scores Hillerich
Reading Achleve-
went Calif. Ach., Test 1 Grede equivalent fdillerich

a The raw scores on each test were converted to ratio scores by means of the formuila
R+(R+*L)100, where B i3 the raw score for tne 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 more than 1§ s.d. from the mean of the group in the direction of ambidexterity (ratio
score of 50) was considered ambidextrous.

b The same 85 “"a" above.
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On each of these two handedness tests, the total group
vas then divided into a left-inclined group with scores of
forty~-aine and below and a right-inclined group with scores
of fifty-ons and abeve. Mean and standard deviation were
cemputed separately for the right~-inclined and the left~
imelined group. Any subject exceeding one and one-half
standard deviation from the mean in the direetion of ambi-
dexterity was considered mixed-handed and was included with
the sudjeets who scored exactly fifty. Finally, results of
both handedness tests had to be in agreement or the subject
vas classified as mixed-handed.

As a further measure of manual dominance, the subject
vas given one trial of cutting, writing, throwing, eating,
hammering, batting, and kicking., Placement in the left
control group was made if major motor sctivity 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 ocontrol when major motor activity was employed
on both sides of the body. Assessments vere made based on
hand use, not preference.

Subjects, on the basis of dominance test results,
vere grouped into three dominance categories: unilaterally
dominant, eressed dominant, and mixed dominant which included
all subjeets who were unclear in eye dominance, hand dominance,
or both Sy® sad hand dominancs.
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S8coring of the tests for the controlling eye resulted
in placing subjects in one of three categories of control;
left-corresponding control, right-corresponding control, or
erossed control which included all subjects who exhibited one
or more of the three following factors: a) lesser binocular
afficiency for distant vision in the eye on the slide of major
motor use; b) lesser binocular efficiency in the act of
reading on the side of major motor use; or c) significant
ambidexterity.

Bfficiency for distant vision in each eye was measured
by percentage points, four being deducted for a completely
mnissed response and two deducted for a corrected resgponse.
Speed of response, vhen markedly different in either eye, was
also a consideration. When one eye acored six or more par-
centage points lovwer than the other, it was designated as
the lesser efficient.

Hear-point efficlency in each eye was determined by
adding the seconds of elapsed reading time to the mumber of
reading errors inecluding reversals. WwWhen one eys scored nine
or more points higher than the other, it was considered to be
the less efficlent,

Thess out-off polnts were those estmblished by the
Berners in their research.

Those subjeets which displayed visual problems, such
as eonvergent visign, alternating vision, or monocular vision,
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vere placed in a special category and were not included in
any statistical comparisons.

In addition to a total reading achievement score, a
reading 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-
cal age was computed as of the testing month and the I1,Q.
determined by use of the California Test of Mental Maturity.
With this dats a reading expectancy was determined by means
of the formula CA *+ -5, Subtracting the actual read-

ing expectancy yielded z figure which wvas the reading differ-
ential, plus or minus, for each subject,
This was in keeping with iHillerich's earlier study.

8. Treatment of the Data,

8ignificance of difference between the controlling eye
and the sighting eye was determined by chi sguare. Changes
in eye-hand dominance from second to eighth grade was also
evaluated by chl square. This statistical method was also
used to determine differences in eye-hand dominance patterns
between male and female children.

Subjects were grouped into three dominance categories:
unilaterally deminant, crossed dominant, and mixed dominent,
8ignificance of difference in mean reading achievement and mean
reading differential among the three dominance groups was
determined by the t test.
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A sipilar grouping, in terms of unilateral control
and crossed control, allowed comparison of both reading
achievement and reading differential for these groups. Again
significance of difference in both mean reading achievement
and reading differential was determined by the t test,

As a further check againast differences anong later-
ality groups, sublects were divided into two groups, those
at and above grade level and those below grade level in read-
ing achievement. Significance of difference in dominance
characteristios and control characteristics of the two groups
vas determined by chi 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 ss a consultant in training the
investigator in use of the telebinscular. Results and their
interpretation vere reviewed by Dr. Hansi Patience, a Glenview,
Illinols, cphthalmologlist. Dr. Robert L. Hillerich, also to
ensure acceurate replication of his research, trained the
investigator in the use and interpretation of the dominance
tests administered to these subjects in kindergarten and
second grade.

The following chapter detalls the findings which were
the result of this testing.



CHAPTER III
FINDINGS

The purposes of this study were to investigate &
possible distinetion between the controlling eye in binocular
vision and the dominant eye used in sighting, and to investi-
gate the relationship between both hand-eye dominance and
eontrol characteristies with reading achievement and reading
expectaney. A corcllary investigation was made of a possible
developmental trend awvay from mixed dominances as reported in
an earlier study which followed the same population frem
kindergarten to mid-third grade.

l. Determination of Dominance,

To determine eye dominance, the V-8cope and hole~in-
paper teats were administered five times sach in kindergarten,
in grade tvo, and again in grade eight. A minimum of eight
of the ten responses vas arbitrarily designated as establish-
ing clear eyedness. Fever than eight consistent preferences
vere considered an indication of unclear or mixed ayedness.
While the rank order of each of the dominance cheracteristics
was the same, there was a marked increase in the percentage
eof ambi-eyedness or mixed eyedmess in eighth gradc at thu
eXpenae 9: both right eyedness and left-cyedness, This data
would tend to remove support from Berner's contention thati the
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dominant eye used iln sighting 1s 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 eys dominance tests.

Hand dominance was tested in kindergarten, in grade
tvo, and again in grade c¢ight by means of a modified tapping
test, using the B k¢ron a typewriter. In grades two and
sight, the connecting dots test was alsc administered to the
subjects, In the cass of both hand-dominance tests, raw
seores were converted to ratio scores by means of the
formala used by Rillerich in his study.l A ratio score of
fifty representad exact equality of hand skill or ambi-
dexterity. S8Subjects with ratio scores above fifty were
considered right-inclined and those with scorecs below fifty
vere considered left-inclined. 1In the case of both the
right-inelined 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 clear and mixed handednaess, Handedness on both
tests had to be in agreement or the subject was classifled
as mixed handed or ambidextrcus. Results of the distributlon

of the ratio scores are reported in Table III.

1 Ratio score = (R*L) 100, where R was the raw score
for the right hand and L vas the raw score for the left
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Table II.-
Resultz of Eye Dominance Tests.

Dominant W gggdg 2 e Grade 8
Bye r er cent T er cent HNumber Per cen

Right 232 58.00 240 60.00 148 4.4
Left 136 34.00 142 35.50 67 a4, 5%
M xed 32 8.00 18 4,50 £8 21.25

Total 400 100.00 4G0 100.00 273 100.00
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Table III.~

Distribution of Ratio Scores
on Grade Eight Handedness Tests.

Sy —— —

Lakeral e ots
Group Mean + Do -0 Mean oDe -0

Below 50 6.7 4,6 Belov 50 40.92 4,24 Below &7

Abeve 0 52,83 1.26 Above Sl 60.29 4,32 Above 54

P — - =~ — —————
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The range of ratio scores was guite 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 ihe better test for the determination of
bandedness because the facters of both accuracy and speed
were aocre clearly inveolved,

An examinatien of Table V evidenced that the de-
crease in 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 vas noted between kindergarten and grade
two, This would seem to make untenable Hillerich's observa-
tien that the increase noted in grade two vas primarily the
result of ths inclusion of the connectiing dots test.

Table VI shows the number and percentages of sudb-
Jects in each dominance group in the three grades tested,
Decreases that were evident from kindergarten to grade two
in the unilateral and crossed dominant categories have con-
tinued into grade eight. The two mixed domlinance categories
which had shown a percentage increase from kindergarten to
grade two coantlinued their growth. The three other mixed
dominance categories which had decreased sligntly in grade
two reversed this trend apnd displayed a noticeable increase
in grade elght. These changes were the result 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
en Hillerich's Criteria.

Test Left-Handed Ambldextrous Right~
Handed

Tapping Test 0-ho 50-51 52-100

Conneeting Dots Test C-hé 7. 6l §5-100

e e e e e e e g
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lel‘ VQ“
Results of Hand Dominance Tests.

Dominant Kindergarte ——rede 2 grade &
Hand ber er cenlt Number pPer cent Number pPer cent
Right 330 32.50 30k 76.00 121 .32
Left L 1¢.2% 31 775 22 65.06
Mixed 29 7.25 65 16.25% 130 47.62

Totsl Yoo 100,00 LOo 100.00 273 100.00
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T&blﬁ VI.--
Number and Percentage of Children in Each Dominance Group at
Kindergarten, Grade Two and QOrade Elght,

Eye-Hand W Grade 2 Grade &
Pominance r Per cent Number Per cent N~umber Per cent

Right-Right 197 49,25 167 46,75 72 27 .47
Left~Left 17 L,25 15 3.75 8 2.93
Right~Left 17 4.25 12 2%.00 6 2.20
Left-Right 112 28.00 105 .25 20 10,62
Right~Mixed 18 4,50 L1 10.25 6 24,59
Left-Mixed z 1.75% 22 %.50 2 10.

Mixed-Mized 1.00 2 0.50 33 12,89
Mixed-Left 7 1.75% b 1.00 10 3.66
Total 400  100.00 YU  100.00 273 100,00
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the finsl grouping of sublects, divided in terams of
sex and based on the Hlllerich dominance tests in grade two,
together with thie resultis from grade eight, is reported in
Table VII., This data more eaphatically presents the increase
in the mixed dominsnce category frow second to eighih grade,
at the expense of a decrease in percentage of subjects in
varicus unilateral and crossed dominance categories. There
was an incresse of 36,.5% in mixed dominance subjects while
the greatest decrease was in the unilaterally right domioent
group with a lossof over 19%,

2. The Dominant Pye and the Controllling !ye.

A probler was encountered in ritempting to identify
the distinetion between the dominant eye used sighting and
the controlling eve used in binccular vision, ¥while Hillerich
presented very definite cut-olfs to distinguizh the dominant
sye characteristics, thereby allowing s definite plucement to
be made, no such definite cut-offs were suggested by the
Bernersior determinatlion of the controlling eye. The
Berners' interest was in unilsteral or crossed control with
ao aliowance for a mixed controlling-eye categoery. Therefors,
in evaluating ihe first hypothesis, this investigator was
foreed to aake the following determinations of the controlling
eye: sublecis, who had been placed in the unilateral control
group as & result of the ferner criteria and whnse handedness
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Teble VII.~
Eye-Hand Dominance of Subjects
in Grade Two and (Grade Fight.
e ——— —
Eye-Hand %ggr
Dominancs Boys Girls Tota Per Cent
Grade 2 87 100 147 W6,7¢%
R-R
Grade 8 3 41 75 2747
Grade 2 6 9 15 3.75
L-L
Grade & (] 2,93
Grade 2 L & 12 3.00
BR-L
Grade & L 2 6 2.20
Grade 2 48 87 105 26.2%
L-R
Crade 8 ik 19 29 1C.62
Crade 2 U 37 81 20.25
Mixed
grade & 69 90 155% 56,78
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was assessed to be right, were sald to exhibit right con-
trolling eyedness. By the same token, those subjects who
were assessed to have unilateral control and whose handedness
evaluation was left vere placed in the group of left control~
ling eysd subjects, Bubjects, who had been placed in a
crogsed control category based on the Berner criteris and
whose visusl efflciency in one eye exceeded the cut-off at
one distance and not at the other distance, were pleced in
the mixed econtrolling eye category. Bubjects 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 lert
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 ciil square test of significance was
chosen. The reglon of rejection consisted of the values of
ehi square which had a probability assoclated with occurrence
of .05 or less under the null hypothesis,

The dominent eye and controlling eye groups were
established in three categories, in each of which the actual
mmber of right-eyed, left-eyed, and mixed-eyed subjects were
compared t0 an sxpescted frequency based on 2 hypothesis of
independence. Results are presented in Table VIII.



Table VIII,.-

Computation of Chli Square to Determine Distimction
Between D nt and Controlling Bys.

Expected

Freguency “‘} fo - fe 5‘%“% 2/te 5%:
Tomimant Comtrolling Domimant Controlling Contro
Eye Eye Eye Eye Bye Eye
149.5 149.5 -2.5 2.5 0.0h2 0.042
é(} 90 75-0 7§o° "15.0 15.0 3.000 3.000

ar = (3-1) (2-1) = 2 X2 = 186,712

SONIANId

gel
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The value for chi square wasz found to be 18,712,
The table for values of chi square revealed that the pro-
bability associsted with obtaining a value as large as the
observed value was better than ,001 for two degrees of free-
dom with a two-talled test. As a result, the first null
hypothesis was rejected at the .05, .01, and .00l levels in
faver of the research hypothesis: there i3 a significant
distinction between the dominant eye used in sighting and the
controlling eye used in binocular visien.

3. Crossed Dominance and Reading Achisvement,

Subjects' reading aschievement was based on the total
reading score of the California Achlevement Test administered
at grade 8.2. The significance of difference in mean reading
schievement between the group ¢f arossed dominant and uni-
laterally dominant subjects was determined by the t test. The
X tests in this study were based on the assumption that two
independent random samples were taken from normal populations
whose variances vere not necessarily equal. The Smith-
Batterthwaite test wvas used to test the mull hypothesis, See
Appendix 6.,

Table IX presents a calculated t value of 0.1527 which,
when compared to & table of L using a degree of fresdom of
60.05, was less than 1.96. This test indicated acceptance of
the mull hypothesis at the .05 level: there iz no significant
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Table IX.~

A Comparison of Differences in Nsan Reading Achievement
Between the Crossed Dominant Group and the
Onilateral Dominant Group.

Dominance Number Readinc Acm.cmmt t t.05

Crossed 35 9.8971 2.2579 0.1527 1.96

Unilateral 83 9.8518  1.9557
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difference in reading achievement between children of crossed
domninance and those of unilatersl dominance,

The comparison of wean reading achievement did not
consider the influence of intelligence, per se. To minimize
this influence a reading differential was computed by de-
dueting each subject's reading achieveament for an expected
achievement bagsed onis I.Q. A comparison of umean reading-
differential) scores between the crossed dominant and unilateral
groups is shown in Table X%,

k. Crossed Contrel and Reading Achiaevement,

The t test was also used to determine the significance
of difference between the group of crogsed control subjects
a3 contrasted with the unilateral control group. HResultls are
presented in Table XI.

The computed § of 1.7436 reported was less than the
table value of 1,96 at the .C5 level of significance using
the degree of freedom 196.43. 7This test resulted in the
retention of the mull hypothesis: there is no significant
difference in reading achievement between children of crossed
contrel and those with unilateral control.

Again, to obviate the influence of subjects' I.Q.,
the data in Table XII, based on reading differential, was
submitted to snalysis by g test.
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Table X.~-

A Comparison of Differences in Mean Reading Differential
Between the Crossed Dominant Group and the
Unilateral Dominant Group.

Dominance Number Reading Differential Y 2.05
¢ pde Bquivatent

- D s Wl

Crossed 35 0.3257 1.1449 0.7715 1.96

Unilsteral 83 0.1674% 0.7766
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Table XI.~

A Comparison of Differences in Mean Reading Achievement
Between the Crossed Control Oroup and the
Unilateral Control CGroup.

Contrel Number Eiteadi Achievement X %.05

i O ~ et . oo

i b
ot

Crossed i0l 9.7227 21561 1.7%36 1.96

Unilatersl 172 10.0348 1.8390
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Table XIJ.~

A Comparison of Differences in Mean Reading Differential
Between the Crossed Control Group and the
Unilateral Control Group.

Control Nuaber Reading Differential : .05
in Grade %Mﬁgt
Mean
Crossed 1C1 « 2703 1.0381 1.1057 1.96

Unilateral 172 .1290 1.0381
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The § wvalue resulted in the accepience of the premise
that differences in moan reading differentisl between the two
contral groups were not significant atl the .15 level using
a degree of freedom of 209.Ch,

5. MNixed Dominance and Reading Achievement,

An effort was made to detwrmins the dliference in
both mean reading schisvenent and reamding differential for
children exhibiting sixed doninance as contrasted with those
of unilateral domipence by use of the § test. Results
follow as Table XII1I.

the two-talled § tost anslysis, using e degres of
freedom of 1O7«(7, revealed that the mixed dominant group
aid not signifieantly differ in wmean reading aschievemont Ifrom
the uniiateral group at the 05 level of significance. The
aull hypothesis was reteined: there exists no significant
difference 8t the .5 level between mixed end unilaterally
dominant groups Ain ternz of mean reading achievement.

Io remove Lhe influence of 1.J. on resulls, resding
differentiel scores were compuied. The comparison of mixed
and unilsterally dominent puplls, in terss of reading differ-
ential, 18 reporied in ITable XIV. The § .CY value vwes
determined using & degrse of freedom of 197.52.
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T‘bl@ X.III ™
A Comparison of Differences in Hean Reading Achievement

Between the tixed Dominant CGroup and the
Unilateral Dominant Group.

Dominance Sumber Reading Achlievement b X.05

32 ‘i

Hixed 155 9.9607 1.9383 C.5731 1.96

Unilateral 83 9.8518 1.9557




FINDINGS 137

Table XIV.=~

A Comparison of Differences in Mean Reading Differential
Between the Mixed Dominant Group and the
Unilateral Dominant Group,

P

Cominance Number Reading Differential X X.05
de Fguivalent
ean ance
Unilateral &3 0,1697% 0.7766
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An analysis of the datz provided by Tables ZIII and
XIV necessitated the scceptance of the fourth hypothesis at
the .05 level: there was no significant 4ifference in
reading achievement between children of mixed dominance and
those of unllateral deminance,

In a further effort to discover & possible relation-
ahip between dominance and reading achlevement as presented
by the second, third, and fourth hypotheses, all subjects
who scored below their grade norm of £.2 were compared, in
terms of percentages in each dominance group, with the per-
centages in those same dominance groups of subjects who
scored at or above grade level. The results sre reported in
Table XV.

Table IV reveals a slight tendency for subjects
below grade level in reading achlevement to represent =
larger percentage of crossed dominance when compared to
those above grade level, while the above-grade-level subjects
exhibit a greater percentage of mixed dominance as compared
to those below grade level. Chi square was used to determine
the significance of this finding. The three dominance groups
reported in Table XV were established in three categuries,
in sach 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 Total

Reading Score Compared with the Dominance of Subjectis
At or Above (rade Level,

Dominance Eglgw 8,2 At and ggg!! 8.%
r a8r cent Number er cen

Onilateral 11 32.35 73 30.0%
Mixed 17 50.00 139 57 .20
Crossed 6 17.6% 31 12.76

Total 34 100 .C0 243 1CCL.00
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Table VI reveals & chi square of 008 wideh Come
pared to 5.%9), the value given in the onl squere tabie for
the +C5 level of sigmificance at & dégree of reedon of 2,
indicates no significant dilrerence in the groups.

6. Lominmnee Differsnce Betwesn Chlldren

in Second and kighth Grade.

Tha results of a statistical analysis of the data
reiating to the rifth hypothesis, 1.¢., thet there is no
significant differance in the eys~hamd dosinancs pattern of
ehildren botween second and eighth grade, would laek
reliability wii hout an evaluartion of the doalasnce charactere
1stlcs of subjects who were 4ropped froz the second grade
population a3 a result of the re-location of family resldences,
A coaparison of sabjects dropped and those retained in the
study at elghth grade, in terams of domlnance charactaristics
as tested at grade two, 1s presented ia Jable iV1l.

The greaiest disparity shown in the table exists in
the right-mixed domineiice group, which oflfers a diliference
in percentage between subjects remaining and those dropped
of only 5.hi,

As furthar evidence of the slallarity of woth groups,
Teble AVII1 llsts the percventiges in each ol the three
dominance categories under consideration,

Tabies AVII ané AVIII indleste that, whils optiscs
condition of the presence of all second grade subjects in



FINDINGS 141

Tadble XVI,-

Computation of Chi Square to Determine Difference in Dominance
Between Sublects Below Grade level in Total Reading Score
Compared with the Subjects At or Above Grade Level.

Observed Expected

_%;ggggefz_L_gl__ EE‘S“%%%X g% % - le gro—f¢22é£g r5§;gs
At or Above Below At or ve Below At or Above Below At or Above W
Grade Level Grade Level Grade Level Grade Level
73 11 73.7 10.3 - .7 .7 007 JO7
139 17 136.9 1%.1 2.1 -2.1 032 « 230
6 32-5 “'5 "'145 1|5 0069 0511

31

dr = (3-1) (2-1) =2 x¢ = ,38%
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Table XVII.~

142

Eye-Hand Dominance Characteristics of Grade Two Subjectis Who
Remained in the CGrade Eight Study as Compared to Those
Dropped from the Study.

Remaining:Dropped:
Per cent Per oent

Total 1n Sublects Subjects 1in each 1in each
Eye Hand Grade Two Remaining Dropped category oategory
Right Right 187 132 55 47.65 iy 72
Right Left 12 5 7 1.81 5 69
Right Mixed L1 33 ¥ 11.91 6.50
Left Left 15 6 9 Z .32
Left Right 105 76 29 27 h 23.59
Left Hixed 22 15 7 5.69
dixed Mixed 2 2 o Q 72 .00
Mixed Right 12 5 7 1.81 5.69
Mixed Left L 3 1 1.08 el
Total 40O 277 123 100.00 10C.00
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Table XVIII.~

Comparison of Unilateral, Crossed, and Mixed Dominant Groups
in Terms of Percentage Dropped or Retained from the
Criginal Grade Two Study,

Remaining: Dropped:

Per cent in Per cent in
Dominance each category sach category
Unilateral k9,82 52,0k
Crossed 29.25 29.27
Mixed 20.93 18.69

Total 160,00 1CC.CC
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grade eight was not in existence, the percentage of subjects
dropped was reasomably in keeping with the percentage re-
maining in the study, thereby obviating the concern that
sublects remaining in grade eight were not a true sample of
the original population from grade two,

The decrease in mixed eyedness between kindergarten
and grade two, as reported by Hillerich, waes found to reverse
itself in grade eight, and the mixed handedness increase
reported by the same suthor showed a rapid acceleration in
grade eight, as noted in Tables II and V respectively,

The three deminance groups repoerted in Takle XV were
established as three categories in each of which the same
children, both as second grade subjects and eighth grade
subjects, were compared with an expected frequency to deter-
mine whether or not dominance characteristics of these
subjects had changed, Results of this comparison are reported
in Tabkle XIX,

The computed chi square of 72,255 when compared to
13.815, vhich was the largest chi square value given for
the .00 level at a degree of freedom of 2, was regarded
as extremely significant and the hypothesis of no difference
between the two groups in terms of dominance charscteristics

mast be rejected,
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Table XIX.~

Computation of Chi Square to Determine the Difference in
Deminance Characteristics Between Grade Two and
Crade Eight.

(fo-re)°/1e

[+) -
) 8eco th
Crade Grade Grade Crade

136 83 109.5 109.5 26,5 -26.5 6,413 6.413
59 15  107.0 107.0 48,0 48,0 21.533 21.533

78 35 56.5 56.5 21.5 -21.5 3.181 8.181

v
i

ar = (3-1) (2-1) = 2 x2 = 72,255
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B i

A genwrally acoepted premise has been that becsuse
fexale students are zore apt than mmle subjecta to sngage
in small musels astivity, they are also more likely to
establish handedness eariier and more firmly. This proapted
ths effort to deteruine a relationship between the eye-hand
dominange patterns of boys and girls,

Chi square was used to test the significance of
difference. The three dominance groups reported in Table XV
vers again established as three categories in which the
sctual mmber of male and female subjects was compared.
Results are reported in Table ii.

Relsction of this sixth nypothesis required a chi
square of greater than 5.9%1 to be significant at the .05
level with tuwo degress of Ireedom. The ¢hl square of 1,29
i3 considerably less tuan significant, lsading to acceptance
of the hypothesis: there is no significant difference in
the eye-hand dominance patterns of mele and female children,

Tae succesding pages offer an interpretation of these
findings and suggest scwme possivle aveas for future resesrch,
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Table XX.~

Computation of Chi Bquare to Determine the Difference in
Dominance Characteristics Between Male and Female
Students in COrade Eight.

S

Observed Expected (fo-fe)zlfe

Riai! iU wfc v are Feate

13 17 15.641 19,359 2.359 -2.359 0.35 0©.287

af = (3-1) (2-1) = 2 x° = 1.296



CORCLUBIONS AND RECOMAMKNDATIONS
l. BSummary.

A tetal of 277 subjects vere involved in an investi-
gation of the possible distinction between the controlling
eye 1in binscular vision and the dominant eye used in sighting,
and in an investigation inte the relationship between both
hand-aye dominance and control characteristics in regard to
reading achievement and reading differential. A coreollary
iavestigation was made of a possible developmental trend
avay from mixed dominance &3 reported in an earlier study
which followed this seme population from kindergarten te
mid-third grede.

The subjects were administered two eye-dominance
tests, the V-Scope and the hole-in~paper test, in grade
eight. The controlling eye was determined at both far-peint
and reading distances by the use of the Keystone Telebinocular.

A modified tapping test and a connecting dots test
were administered. Further determination of hmdedness was
made by observing the subjects in the act of writing, throw-
ing, eating, hammering, batting, and kicking.

The California Short-Form Test of Mental Maturity
was used to determine the reading expectancy and the Californis
Achievement Test assessed reading achievement.
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On the basis of the tests for control, the subjects
were divided into three groups: unilateral control, crossed
control, and visual problems. Using the dominance testis,
subjects were placed into three groups also: unilateral
dominance, mixed dominance, and crossed dominance,

The t test was used to determine significance of
differences in reading achievement and reading differential
between crossed and mixed dominant groups as compared with
the unilaterally doainant group and between the crossed
control group as compared with the unilateral control group.

Chi square vas used to identify differences in
dominance configurations of subjects below grade level in
reading as compared with those at and above grade level.
Significance of differences between the controlling eye
and the dominant eye was determined by chi square as were
changes in eye-hand dominance from secend to eighth grade.
This statistical method vas also used to determine the
differences in eye-hand dominance patterns between males and
females,

2. Conclusions,

As a result of those investigations, the following
hypotheses failed to be rejected at the .05 level:
1. There i3 no significant difference in reading

achievement between children of crossed dominance
and those of unilateral dominance.
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2. There is no significant difference in reading
achievement between children evidencing crossed
control and those with unilsteral control.

3. There is no significant difference in reading
achievement between children of mixed dominance
and those of unilateral dominance.

4, There is no significant difference in the
eye-hand dominance patterns between male and
female children.

The following hypotheses were rejected at the .0%
level:

1. There is no significant digtinction between the
dominant eye used in sighting and the controlling
eye used in dbinccular vision.

2, There i3 no significant difference in the eye-

hand pattern of children between second snd
eighth grade.

3. Interpretation.

Any study of laterality is weakest at its very base:
the tests used to determine laterality are not conclusively
validated. In this study, tests were selected which had been
used in earlier studies by Hillerich and by Berner.

The rejection of the first hypoihesis, comparing
dominant eye status of subjects with tnat of their control-
1ing eye, was based on this investigator's subjective identi-
fication of the controlling eye as indicated by Berner's
gensral deseription of control. The Berner research deter-
mined the general control status but did not present cut-offs
for determination of the controlling eye specifically. This
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acknovledgaent might dedilitate the power of the rejection
of this hypothesis.

ReJeetion of the second hypothesis was based on the
findings regarding both eye and hand deminance,

Use of the tapping test and connecting dots test
replicated frem Hillerich's study, supported the brief that
handedness 1s a matter of degree, ranging from exact equality
of hand to extreme differences in skill with the right or
left hand, Based on Hillerich's tests, right-handed sub-
jects have decreased in number by 31.68 per cent in grade
eight from grade two and the ambidextrous subjects have in-
creased by nearly the same amount, This finding is in
opposition to the premise that the dominant hand develops
rather early in life and strengthens in preference there-
after. This finding might be explained by the fact that as
children grow and develop, they actually become less depen-
dent upon their dominant hand and motor activity becomes
more diversified. This greater diversification of motor
sctivity may have resulted in the increase of children in
the ambidextrous category.

Using the V-8cope and the hole-in-paper test to
deternine eye dominance, there was identified & marked in-
crease in ths peresntage of mixed eyedness in grade eight at
the expsnss of right-eyed and left-eyed subjects. This data
would tend %o remove support from Bernmer's contentien that
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the dominant eye used in sighting is developed shortly after
birth and does not change throughout the life of each
individual unless altered by traums.

The results of the dominance testing in eighth
grade indicated that twenty-seven per cent of the population
vas unilaterally right dominant, while zlightly better than
half was in the mixed deminant category. These findings
vers rather inconsistent with those of other investigators
because of the emphatic increase in mixed dominant subjects.

The suspicion that a longitudinal study might dis-
close a trend avay from mixed dominance was not confirmed by
this study. In comparing the results of dominance testing
in grade eight with those in grade two, the investigator
found that the mixed dominance category showed an increass
of ninsty-six and the unilaterally dominant group s decreass
of fifty-thres. This removed support from the prediction of
Hillerich, based on his i1dentification of a decreasze of mixed
syesdness betwveen kindergarten and second grade, that a
further decrease might be noticed in these subjects by grade
eight.

A possible limitation developed from the longitudinal
facet of this study. The sample used was only & part of the
original sample tested in kindergarten and second grade with
277 wabjeats remaining from the original number of four
mandred. The effest of this limitation was diminished after
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& comparison of the percentages of remalning subjects and
dropped subjects in each dominance category revealed differ-
ences that failed to invalidate the results.,

It was established by Hillerich that a larger per~
centage of boys was mixed dominant and below grade level in
reading. This fact suggested a possible explanation for the
relationship found by some other investigators between mixed
dominance and reading disability: usually studies reporting
& relationship between these two factors were studies of
boys. This prompted the inclusion of a sixth hypothesis
comparing eye-hand dominance patterns between males and
females 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 significant at the
elghth grade level, This finding would suggest that slower
development of handedness in boys and their comparative lack
of readiness to begin reading may have no other relationship
than co-sxistence.

It vas readily apperent that in the sample investl-
gated, dominance was not a significant factor in reading
achlevement. The factor of intelligence was obviated by the
finding that differences in reading differential between the
dominance groups were not significant. This result
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certainly buttresses the earlier findings of Hillerich
with the same sample.

Further support and reinforcement for this conclu-
sion came from the gscertainment that the dominance configura-
tion of subjeects below grade level in reading did not
significantly differ from those at or above grade level,

Control characteristics were also found to be non-
significant factors in both reading achievement and reading
differential. This result with these subjects was contrary
to the finding of the Berners that crossed control wes an
extremely significant and causative fsctor in reading dis-
&bility. As a possible explanation for this discrepancy,
it is noted that Berners' resulis were based on relarded
readers in a cliniesl setting while the sample for this
study was drawn from a normal school population,

While the group of 277 subjects was a sufficlently
large sample, other factors might have had a limlting effect
on this study. The subjects were generally well abowe the
national norms in both reading achievement and intelligence.
Furthermore, their howme and school environments were
scadenically richer. wWhile these factors had no apparent
effect on dominance itselfl, the guestion arises as to vhether
the richer background helped to overcome some presumed
handicap of dominance,
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4, Recommendations.

As a result of findings reported in this study, the
following recommendations are suggested;

1. Because of ths definite lack of agreement ameng
investigators in the area of dominance and
reading, further studies into the causes of
reading dizability might prove more fruitful if
conducted in an area other than that of dominance.

2. Probative efforts should be made into the effect
of the decussation of the optic nerve allowi
the right retinal fibers of both eyes to t te
solely in the right cerebral hemisphere and the
left retinal fibers of both eyes to terminate
solely in the left cerebral hemisphere. Dis-
quisition of this rarely referred to neurological
premise might discredit future dominance research,

3. Previocus studles sttempted to identify a relation-~
ship of stossed conirel to reading disabllity but
further efforts should be expended to determine
the effect of the controlling eye discrepancies
at varied distances.

%, This study suggested a difference between clinical
and publiec school studies in relating dominsnce
and control characterisztics to reading disability.
Other studies should attempt to investigate this
divergence further.

%. This study offered evidence of definite changes
in dominance status over a nine-year peried. Other
longitudinal studies could contribute to research
by ldentifying changes in control as well as
doninance status,

6. Visual acuity has been discounted in previous
research as s measure of eye dominence, A question
might be raised regarding the visual aculty of a
g%v:n eye and its role of control in binocular

sion.
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and the cont.reni Eye in Binocular Vision", in

i ves pology, Vol. 50, November 1953 03-608,
trea nd 353 pa%ionts with crosscd contreol
by nhitting their eye control to the side of their dominant
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reading when nscessary and the development of good binocular
vision and convergence where possible, A functional explanation.

Bergquan, iszel !l., "Neural Confusion and Academic
Fai%ggegggln Education, Vo{ 81, No. 6, February 1962,
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This plece d.alt with tno diagnosis and treatment of
reading problema among 477 Smith College freshmen placed in
two groups: a reading disabled group and a control group of
noraal readers. A relationship of both crossed dominance
and aniscastropia with retarded reading was reported.
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cardboard V-scope is offered in a2 reviev of research included
herein, This was a valuable contribution to this study.
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Campbell, Sister St. Francis, "Neurological Approach
to Reading Problems*, in B aeview, Vol. 63,
No. 1, January 1965, p. 2 .
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hypothesis of neurological re-education, this author inves-
tigated five hundred patients, both normal and disabled in
reading, speech, and writing. She imparted knowledge of the
Archdiocese of Chicago's school gsystem's efforts in neurologi-~
cal re-education.,

Castner, Burton M., "Handedness and Fyedness of
Children Referred to a Guidance Center", in The Psychological
Review, Vol. 3, No. &, June 1939, p. 99-112,

The author described his attempt to relate reading
problem cases with the laterality status in 160 adjustment
cases referred to the Yale Clinic of Child Development com-
pared to seventy-three neglected children referred for
comsiitment to state care. Cautious acceptance of the conclu-
sions because of the abnormality of both the experimental
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Capobiance, R.J,, "Ocular-Mamial Laterality and
Reading in Adolescent Mental Retardates, in American %ﬁurg%;
0 2 ci C '] v°1o 70, No. 5’ lech 1, ] p- - .
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Coons, J.C. and R,J., Mathias, "Eye and !land Preference
Tendencies", in Pedagogical Seminary and Journal of Genetigc
Egzggg;ggﬁl Vol. s December 1920, p. bz .
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Crider, Blake,
b ,.i_‘.., * (36

A Battery of Tests for the lominant
: p hology, Vol. 31, Decenmber

PR

The tests, administered to one thousand subjects over a
ten-year period, indioated a reliability of .96 to .99. The



BIBL IOGRAPHY 161

author ooneluded that distance in testing and the use of
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i g:}nnr, Rlaks, "Rye-Closure Faeili%ylanggmy; Do:é~
DARCe 39 Smetic Paycholog ol. ®CO
. ’ | ] )

' Pe L 20 .

After u%udying the eye-closure behavior of k%99
children, the writer concludes that the relationship betwssn
eye~-closure behavior and the dominant eye was not suffici-
ently high to substitute such a test for a sighting test of
sye dominance. Reliable,

cwmmwnee, "The Lack of Cerebral Dominence as a Cause
of Disability in Rea "y in Childhpod Educgtion, Vel. 10,
Fetruary 193%, p. 238-23% and 270.
‘A discuasion of the evolution of a theory of lateral
deminance jointly shared by Orton and Dearborn. The writer
coneluded that the theory was drawn from clinical case
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ANE LVOTaLEPRent, pul NS P
Psychology, Western Reserve University, 193%, ix-187 p.
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in laterality, i.e,, although the nerve paths from the hands
and feet to the brain,ecnplctaly cross and terminate in the
o te carebral hemisphere, retinal nerve pathways do not
follow this pattern. This is a very relevant consideration.

"Certaln Visual Funegions in Relation to
Disabililies”, in Elementary Gchool Jourmal, Vol. 35,
Fo. h' Decenber 193“, Pe 295-297.

The findings indicated that eye-muscle imbalance,
alternating vision, lack of fusion, and ocular dominance in
si were in some vayrelated to hemispherical dominance.
Asoep with reservation.

---—~:: "The Relationship of Eye Muscle Balance to
Eye®, Al Of EXDerlBentchl \OLOEY

the Sighting in Journa chelo
Yol. ig? No. 1, February

, Pe .

Tvo hundred fifty—nov:n subjects with eye muscle
insuffieiency  or squint vere examined and the data over-
vhelningly supported the theory that the dominant sighting
eye was that ons with the greatest muscle sufficiency.
Cautiocus uas bLeceuse of the atypical subjects.
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Crosland, H,R,, "Superior Elementary-School Readers
Contrasted with inxarior Readers in Letter-Positlion, 'Range
of Attentien' 8cores”, in Jeurnal of Educa L Researc
Vol. 32, February 193§ P 27,
The author used a sample of thirty-four defective

readers and thirty-one superior readers to conclude a
relationship detween visual fields and eye dominance.
Accepted with question becsuse of the 1,{, varlable--defec~
tives' mean was 97, the superiors' mean was 127,

Cufrf, N.B., "Study of Eyedness and Handedness", in
zenta) Pxychology, Vol. 1k, No. 2, April

Pe 10% N

With a group of 237 elementary school children and
one of 109 college students, the writer used three tests of
eye deminance and nine tests of hand dominance te identify
an association between eyedness and handedness. Introduced
winking as one test of eyedness,

Davidson, Helen P,, "A Study of Reversals in Young
m'nﬂ’ in P aa gical Semins A Journal of 6T t’.

P ,Vo sy P JL=10 ).

%Eo author ;dninintered a series of reversal testis
to 170 kindergarten and first-grade children and declared
that reversals are natural for young children. These
errors decreased with advancement in mental and chronclogical
;ze.l A rather complete study of the subject at this grade

evel,
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Dearborn, Walter F.,, “"The Rature and Causation of
Disabilities in Reading”, in Recent Trends Reading,
Supplementary Edueationni Monograph, ! cago, Univer-
sity of Chicago Press, 1939, p. 1C3~-11C.

In this clinical study of two hundred children re-
ferred to the Harvard Psycho-Educational Cliniec, 1t was
reported that visual acuity, eye movement, and muscular
imbalance had been eliminated as etioclogical factors in
reading 4isability. A relationship was found between
laterality differences and reading deficiency.

~eee=m=-, "The Nature of Special Abilities and Dis-

abilities® 1n‘gg§gg;_gag,§gg;g§x. Vol. 31, No. 799, May 10,
1930, p.A6.§2-63 .

discussion of the value of dextrad and sinistrad
movements of the eye and hand in reading and writing. Lacked
statistieal support,
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Dearbora, wWalter F., "Ocular and Manual Dominance in

Dyslexia™ mamg&exm;_@mg& Vol. 28, ¥No, 9,
November 1931, p. 70k,

A preponderance of left-eyedness and mixed or uneclear
conditions of ocular and manual dominance were found to be
characteristics of one hundred subjects having extreme
difficulty in learning to read. Inadequate, short descrip-
tion of the subjects and wmeasurement tools,

——eee-ee, "Teaching Reading to Non-Readers*, in
QL DLUIRRL o Yol. 39’ 1929, Pe 260“2690
: es reversals with left-handedness and left-
syednsss, and alterations of correct sequence of letters with
unelear or mixed dominance of hand and eye. Accepted with
reservation.

rdd.né:;fg’angiigz’ Jc;nntteiJ. Ja?sky andiwilliaa 8.
Langford, " rediction of Reading Failure", in Bulletin
[ ‘Vﬁl. 16' 1966’ P 1-12.

ctions of reading failure were based on twenty
years of experience working with children referred for a
variety of oral language deficits to the Pedlatric Lanaguage
Disarder Clinie, Columbia-Presbyterian Medical Center,
Intereating use made of local tests reflecting postulates of
Plaget, Gesell, and Werner,

Delacato, Carl H., The Diagnesis and Treatment of

Sggeeh and Reading Problems, Bpringfield, 8, es
» y X~ Pe

L4

This work was subsequent to his earlier book The
rej) tmen d Prevention of Reading Problems and drew conclu~
sions from examining five hundred severely brain-injured
ehildren, 500 brain-injured adults, 100 post-operative
neurological patients, 200 deceased lab rabbits, 600 children
with speech and/or hearing problems, and $CO normal children.
Not a statistical study.

—wee—m—=, "Ontogeny of Reading Problems”, in Clar
B b 3 ATA L. "'“,-‘ VOI. 27' 1963 po 119"12 "
ne development of the bilateral patiern
from birth to maturity, from homolaterality and biocularity to
bilaterality and binocularity. An interesting presentation.

4 :~‘~‘ 4 _' L. :_;:.‘4-. My RIY
vii-110 p.

The author's major contribution to the subject of man's
neurclogioal organisation. Buggested man's development onto-
gemetically reespitulates the phylogenstic development of the
pervous sysiem, Offered many case studies to support his views.

-
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Dosimen Dge;{:ns, F.E., "Delayed Davolopmang of Hemisghgric
ce Archives of Neurology, Vol. No.
T ’ ’ Jy 1963,
Four patients were presented in whom speech develop-
ment was markedly delayed and who had poorly developed hand
preference, all indicating evidence of bilateral hemisphere
dissase. ﬁotarvo Judgment on findings of merely four subjects.

Drews, Elizabeth H., The nee o ¢ Re
rror Read y unpublished doctoral dissertation, ver-
sity of ﬁIgﬁigun, 1954, 1867 p.

The author found no significant relationship between
reading, vhich was held a constant, and dominance or
reversals. A relilable source.

Durrell, Donald Dewitt, Read bilit
In§§§§!91£t° g§ad§g unpublished doctoral dlssertation,
Craduate Scnool o éducation, Harvard University, 1930, 163 p.

This was a clinical study of 1,130 children in the
Harvard Growth Study directed by W.F. Dearborn, Retarded

re was more frequent among those with normal or superior
intelligence than among dull children. A statiastical evaluation.

Durost, W.N., "The Developmant of a Battery of Objec-
tive Group Tcs{s of Mamual Laterality, with the Results of
Their Application to Children", in Genetic Psycho

OgTraphs, Vol. 16, No. 4, October 193%, p. §§§—§?3.

From the presented data, the investigator concluded
that handedness, a3 measured by the push-pin test, target
test, treasure {eat, and escape test, was essentially unitary
and not specific to the type of test, 4 sample of 1,3C0
children,

Dyer, D.W, and E.R, Harcum, "Visual Perception of
Einary Patterns by Pre-School Children and by School Children®,
in rnal of Eduecational Psychology, Veol. 52, No. 3, June

Fewer errors in the right visual hemifield were made

by school children than among pre-schoolers. This would seem
to be because of reading instruction rather than maturation.

Used with restraint.

Eames, T.H., "The Anatomical Bssis of Lateral Dominance
Anomalies”, in urpal of Ophthalmology, Vol. I,

Qectober ﬁ Pe "

xu& dominance vas found to be more commen &mong
one reading disability cases than among one hundred
unse school cases, both groups of equel age and time
spent in sehool. A Teir source.
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Eames, T.H.,; "A Comparison of the Ocular Character-
istics of Mocto&

and Related Disability Groups™, in
. Resea) ‘1A XY Vol. ?5’ Ho. 3, Mﬂr@h 1932’

On. hundred forty-three reading disabled cases at the
Hervard Psycho-Educational Clinic were found to have eyes
more exophoric at the reading distance than a group of ua-
sslected sehool children, The difference is hfghly raliable
statistically.

onwmewes "“The Influanco of dypermetropia end Myeﬂia
on Reading Achievement“, in A Ophthalmo)
Yol. 39, Bo. 3 March 1955, 3

Refractive errors were found to have 1ittle statistical
infiluence on the reading achievement of puplls doing passing
work. This study was limited by the small number of cases
aﬁ:zi.going subdivided arccording to the various conditions
b 3 P

Farris, L.P,, "Visual Dcrects as Factors Influsneing
Achievement*, in ‘ Ens j pacondary K 100,
Vol. 10, No. l, ‘Jcmb.r 93 Pe

A survey of 3¢k scvonth-grnde pupila gave evidence
that children with defects in visual acuity were not alwsys
handicapped with respect to the learning of reading. This
study was used with reservation.

Femdrick, rfaul SATY
New York, Bureau of publica
Un&vursity, 1935 1-55 p.

}1eant difference was found between & group
of lixty-renr rctardod readers and a control group of normal
¢hildren, both composed of second ané¢ third grade children,
cxalln.d for laterality and visuael perception. A relevant
study for this report.

?1nk, W.,H.,y “The Dominant Eyex Its Clinicel Signifi-
cance" As A, Archive Ophithal molORYy VOl. 19, e Gy
Soriy 1536, Aullade i

Ihll study inaludod an early description of the

operation of the dominant eye in binocular vision. This work
was an imporiant basis of Derners' contribution which was
replicated in this study.

Forrcst, E B., "Vision am the vision Process", in
Lion, Vol. &2, No, 5, Jamuary 1962, p. 299-301.

xi'a eoz::;hution considered vision as :n iﬁﬁ;gﬁ;ﬁivo
Proceiij AeGey aperation of the sense receptor
brain whieh decodes, stores, ccordinates, integrates, monitors,
visual fmpulses. This was not a stutistiual
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Gaha "Visual Dominance-Aculty Rela-
timhlp" in aneral gychola LY 1. 9 .
October 19§3, o e X y Vo 7, MO 2,

9.

The testing of the visual acuilty and ocular dominence
of one hundred undergraduate university students disclosed
that superier visual aculty of a given eye was not indicative
of a corresponding dominance. The sample did not include
individuals of indefinite ocular dominance.

Lavrence,

Gates, Arthur and Chester C. Bennett g%vorgg; Ten-
gggg;gg_;g;§§gg;gg New York, Bureau of Publica ions,
Teachers College, Columbia University, 1933, 33 p.

This work failed to disclose an assoclation between
reversal errors and mixed hand~-eye dominance or left hand-eye
dominance. 8ignificant,

Gates, Artour I, and Guy L. Bond, “"Relaticn of

Hiandedness, Eye-8ighting and Acuity Dominance to Reading", in
l irnal of xd ;g tiona) Psychology, Vol. 27, No. &, September
936, D. 0 B

Data obtgined from 242 first gradersé older normal

readers, and c¢lder reading problems, connoted no consistent
tendency for eye dominance, single eye superiority in aculty,
hand daminance, or any combination thereof to be related to
reading achievement or reversals. Highly regarded.

Gesell, Arnold and Loulse B, Ames, “The levelopment

of Handedness", in J&g;gg; o§ gfngt;c Psychology, Vol. 70,
Second Half, June 1947, p. .

The systematic Yale developmental examination re-
vealed that heandedness was a symptom of the current status of
an ever-changing action system, Handedness was, in other
:ards, a procesas of growth., Excellent documentation st short

ntervals,

Gilkey, Beulah G. and Frank W. Parr, "An Analysis of
the Reversal Tendeney of Fifty Selected Elementary-3chool
i1s*, in Journsl of Educational Psychology, Vol. 3%, May

1 Pe 292,

’ The authors examined 32l elewmentary school children
for reversal tendencies and found them present in children
vith all degrees of intelligence., They suspected emotional
inbalance as one principal cause of the reversal tendency.
Exhaustive testing was done.

Goldberg, Herman K., "The Ophthalmologist Looks at
the ﬁﬂm Ptogiw’ in 4 Amer ] qo O NG, & i \the lmol
Void e h'?' o l’ Jml’y 168 9' Pe D774,
The obaervations, bamed on a study of one hundred
reading problens, suggested that refractive errors ani muscle
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é;h:i;nf;‘p%:yed ontzaa minoinggrt tg tgg prollem reader.
s tigue Yy may rec seourage reading.
A Treiiable contribution. d § e

Groff, P,J.y "8pelling and Language Achievement of
Left-Handed cﬁildrtnﬁ, gnlglgggggggx;ggg;;gg, Vol. 39, No. %,
May 1962, p. W66-469,

This study supported the conclusion that there was
not a substantial relatienship between handedness, spelling
and language achievement in grades four, five, and six. Few
and incomplete tests of handedness.

y "8tudy of liandedness and Reading Achieve-
m;;,}in Reading Tescher, Vol. 16, No. 1, September 1962,
Pe - .

This work supported the conclusions of his earlisr
study reported above. The evidence suggested that there is
no difference in reading achievement among boys and girls in
this study. A weakness in testing handedness.

Ihe 5 Lgniflecance
Handedness, New Yor lications
College, Columbia University, 1929, &k p,

Evidence from sixty-eight matched groups of right-
and left-handed echildren in grades four, five, six, and
seven indieated no assoclation of handc&nsss with &chieveament
or intelligence.

Harris, Albert J., iljgvw to ] s¢ _HReading
Hew York, Longman's Green and Co., bl, P. '

l complete presentation of the Harris Tests of
Latersl Dominance appears on pages 249~260, Observations
based on 308 disabled readers and 245 unselected students
revealed that mixed hand dominance decreased with age. This,
however, was not & longitudinal study.

—eeeeeey YLateral Dominance, Directional Confusien,
and Reading Disability*, in logy, Vol. W&,
Becond Half, October 1957, p. -29%.

Using the Harris Tests of Lateral Dominance, the
author disclosed no evidence that eye dominance or foot
dominance manifested significant chenge with age., No signifi-
eant difference in the number of crossed dominance cases
batween the reading disability group and the unselected
child. 8trongly recommended.

Bebbi Donald 0., The Organization of Behavior, New
York, John Wiley and Sons, 1949, Pe
This author preffered a treatment of the neurclogical

basis of human behavigr, the neurological
ce l t of spesch Marked care given {3
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Hildreth, Gcrtrudo H., ”Dov.lopnent and Training of
Dmnﬁ." in Sye' ¥ X4 BYCROLORY o Vol. 76'

It was rtportod that atrungthoning hand dominance
sided the adjustment of some children as old as ten or
twelve; but not s0 with older students., Greater unilaterality
was found among non-stutterers. This author is a liberal
contributor to the literature,

——e—eee, "Manual Doninanco in Rursery 8School
Childl‘ln” in J OUPIR _* f.de] "By Onology Vol. 72’ First
Half, Nnrch 19438, p.

The uuthor gathcrod data from forty-four nursery
school children which resulted in a premise that handedness
is a developmental trait and that social conditions largely
account for the emergence of hand dominance. Small ssmple
aceounts for acceptance reservation.

~wew----, "Hoversals in Reading and writing", in
Zourzal of Egucational Peysholoey, Vol. 25, Jamuary Is3h,
Pe 1=&U.

The inconsistency of the reversal tendency in 335
primary grade children prevented a conclusion that reversal
tendency vas a cause of poor reading. No significant differ-
ence in handednesa and reading reversals was found. Her
earliest reported research on this topic.

————————— "A 8chool Burvey of Eye-Hand Dominance®
? : LA GU IA* AOEY Vol. 29’ Ho. 1’ F.bmry lél‘fs,

Th. author, studying 10l boys and ninety girls from
kindergarten through grade six, concluded that mixed dominance
lns not a prevailing condition in reading disability. She

5gryar cent mixed dominant, Dependable.

Hlllorich Robort L.y A 8tudy of
: JAIEEEIEIEEL g

X .go, 962, 1-108 Pe

Ihis vas a four-year study of four hundred primary
school students disclosing no significant difference in the
percentage of mixed, crossed, or unilaterally dominant children
in a group of below average readers as compared with a group
scoring average or sbove in reading, A decisive statistical
gtudy.
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Herren, R, Yorke and Donald B, Lindsey, "A Note

Concerning Cerebral Dminhnm in the Rat*, in W
m_q_m%. Yol. 47, No. 2, December 1935, p, #09-h72,

To tes ton's hypothesis that comparable engrams
in the two cerebral hemispheres produced motor expressions
vhich were mirrored counterparts of each other, the author
investigated the handedness status and its relationships in
sixtean mature male rats. 0Of questionadble walue,

Ihinger, Robert P,, "Lateral Dominance and Reading
Achievement”, in Clare MOonL Jejding CORierence YORrbook,
Yol. ﬂ' 19‘ s P 26 29,

The author referred to his earlier investigation,
vherein, among 2,446 sinistrsl, bilateral, mixed lateral and
dextral sehoel children, no consistent diffomm in
schiovement with the laterality factor as a variable were
revetled, Of moderate value.

—wmn————- "Some Relationships Among Laterality Groups
at Three Grade Levels of Performance on the Californis
Achievement Tests", in Toward : 53 [dentity 1
Bchool Payehalogy, Los Angeles, ssociation o
Bchool Psychologists and Psychometrists, 1963, p. 70-7h4,

This study investigated the t&e:;ibi:.ﬁiea of differ-

tial achievemen rea ar etic language among
;,‘Uoé sinistral, bilateral m& dextral seﬁool children to
dsternine shanges in interrelationships among these groups in
grades three, five, and seven. Lateral preferance was not
found to be a eogeat factor in academic achievement,

33

Dy

Bear, An Evalnation of Visual Fectc ing, New
m’ - Dar tmouty Co ege Pup 9 Ve 1% Pe
1.‘1':1. vas a report of a comp ve visuwal survey of

636 college freshmen in 1938, wherein dominance was manifested
t® be only & miner factor. zmxtuublo identification of
handedness.

Jansky, Jeannette, "A Case of Severe Dyslexia with
Aphasis~like Symptoms*, in Reading Tescher, Vol. 15, No. 2,
November 1961, p. uo-i13.

A sase study of a tvelve and one-half year old boy
referred to the ge Disorder Climic, Columbis-Presbyterian
Kedical Canter was rted, It was revealed that laterality
was not firmly established. Of minor value ® this investiga-
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Jenkins, D.L., Andrew W. Bacon and Laura Elmudorf
"Mized Dominance and ﬁuﬂinc Disability", in American u.m.,,
s Yol, 7, No, 1, Jnnunry 1937 ] d~5

This was a censideration of two sets of zirl twius
referred to the Institute for Juvenile Research, Chicago,
The evidence indicated that confusion of right md lef
erientation with mixed dominance may present somsthing of
an obstaclie to lesarning to read. Contestable value,

omt, Vol, No., 2 Berm Ho. 3 Washinzton, S8ociety
for Research in cmid Deve apncnt., i %7 p.

The investigator reported the rcuabuity comprehen~
sive tests of handedness and eyedness administered to better
than one undred publie school childremn. He disclosed that
dominance and reading vere not related, O0Of worth to this

’Wc

Jones, A.w., "Isms 1n Beginning n»,dins
mont Readi pnference I bogk, Yol. 9&"!' p.107-113,
; on vas prucn ed that 1 zuous
deminance does ex:l.r.t, problems with spatial and diroeﬁoml
orisntation are present in some degree and are reflected in
language development. DNot a statistical evaluatioen,

Jones, Mary M. Wilcex, "Belationship Boween Rending
Deficlienclies and Left-landedness", in School and_Bog
VYol. 60, No. 155, October 7, 1 9% p. 235-2

Evidence muuu that there wWas no signinmt differ~
ence in resding adbility between clearly left-handed and
clearly r:lght-hlndd e¢hildren. Dublous determination of
handedness and no control for intelligence.

Joynt, R,J, and A.L, Benton, "The Memolir of Mare Dax

on Apbasia®, , in Neurology, Vol. 14, No. 9, Beptember 1964,
851-8
Presented testimony of Dax's memoir and was of esteem

to the projeet because it contained the first mentionm of the
role ot the left cerebral hemisphere in the function of speech.

Kemnard, Margaret A., Ralph Rabinoviteh and Donald
Wexler, "The Abnorumal m-otromm{g-la gram as Related to
W Dlubility in ch.udron with Disorders of Behavior", in

i 4 on, Journal, Vol. 67, October 195&,

"t 8 mgn connoted ne difference bstween ;.h:i &agﬁgz
encephalograns of normal resders olinically compare
of axm resders, d
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Kennsdy, Helen, "Reversals, Reversals, Reversals",
purn -aapibimental Fdueation, Vol. 23, No. 2,

o ,;{.

¥y Ps» 101~170,
There was presented a developed test instrument the
use of which evidenced an almost complete disappearance of
reversal tendency in the work of the average or superior
owt ng t:' he progressed through the first seversl grades,

Ketehunm, E,0,, “"Neurological and FPsychologleal Trends
in Reading b sis", in Reading Teacher, Vol. 17, No. &,
My 1964, p. 589-593.

The author szupported his concern that the term domi-
nance is altogether too loosely used by professionals and
others who hold a sadly oversimplified view of the intra- and
inter-heaispherie complexities of man's cerebral cortex. Of
esteem to this work.

Kirk, Samuel A., "A 8tudy of the Relationship of

and Manual Preferences to Mirror Reading", in Journsl
A4 CaVonology , Yol. %, 193”, B 192« 50

'he administration of both Gray Oral Reading Psra~-
graphs and the CGray Oral Reading Check Tests offered evidence
that there existed no significant difference between pure and
mixed eye-hand dominance among sixty-one "high grade® mental
:;rgﬂ:u. Atypical subjects. The tests are of particular
ast.

Kirk, Winnifred Day and Samuel A. Kirk, “The Influence
af the Teacher's Madnos on ghildrcn"s Reversal Tendemcies

Ocular
= #1210

(4 SIS

1& muﬂ" in Jou 53y " A2l Wi OEY o Vol. l’?, Ko. 2‘
December 1955, Pe * .
Prom an uation of the reversal tendencies of fifty~

one mental retardates and thirty-seven normal to superior
ehildren, the suthors suggested that correct orientation in
writing wvas based on maturation or sxperiential faetors or both.

Eogh, H.L. %, “A Btudy of the Nature, Measurement,
and Determination ¢ Preference”, in
Nonosrashs, Vol. 13, Ko. 2, 1933, p. 117-218,
examining 201 college students, the authors found
that laterslity was quantitative and distributed bimodslly

with sbout six per cent of the subjects falling within the
rangs ©f the left mode. Of great interest.

Kravitg, Daniel, "Visual-Field Interpretations in
Chinsml Mm;“; in Amori can Journal of OphithBlWSIOLY

paper, read to the New York 8Society for C ca
Ophtbalmolegy in 1946, referred to the failure of the temporal

DA ~
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retinal fibers to cross st the optic chiasma but instead to
proceed posteriorly to form the lower and upper temporal
halves of the optic tracsts. Not so of the nasal retinal
fibers. O0f special note.

Krise, Morely, "An Experimental Investigation of
Theories of Reversals in Reading™ ln‘gﬁgﬁgﬁ%ﬁgz_gggggg;ggg;
s Vol. 43, November 195 . -

investigation of the 1a{orality and reading level
of twenty adults augzastnd that the tendency %o reversals is
present varying degrees in all people at all ages.
Supports a theory that reversals in reading are due to
difficulty in space relations and confusion of figure-and-
ground relationships. Impeachable because of small ssmple.

p ti-v-;;f “Reversals in Reading: A Prgblﬁm in Space
erception” y Vol. 49, Jamuary
1949, p. 278-28W%,

The author presented a provocative hypothesis regard-
ing reversals vhich suggested that certain individuals
experience reversals dbecause of an inability to differentiate
between symbols that look similar rather than becsuse of a
mixed dominance condition,

LaGrons, Cyrus W.,, Jr., "An Experimental Study of the

Relationship of Peripheral Perception to Factors in Reading®,

purnal ef Experimenta) Educstion, Vol. 11, No. 1, September

L [

' P Data was presented whieh indicated that Inferior
resders excel superior readsrs in accuracy of perception in
the right peripheral field while superior readers excel in
accuracy of perception in the left peripheral field, Of
value to this study,

LaGrone, Cyrus W, and E,8, Barrett, "Accuracy of
Perception in Peripheral Vision in Relation to Intellectual
Abilities Among Students Bslected on the Basis of Dextrality”,

ourns) of Pavehology, Vel. 28, Second Half, October 1949,

(AL
PP g

The interpretation of laterality tests administered
to seventy-nine college freshmen specify that the relation-
s noted between accuracy of perception in peripheral
vision and intellectual ability are partially a function of
dextrality and are not explicable solely on experience with

resding or habitual tendencies. Relevant.
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LaGrone, Cyrus W., Jr. and B,F, Holland, “"Accuracy
of Perception in Peripheral Vision in Relation to Dextrality",
?%W‘W’ Vol. 56, October 1943,
Ihis experiment with fifty-two second-grade children
incontestably 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 Reabo%z

iogrna; of Fducation, Vol. 32, No. 3, November 1954, p. -

The author presented case studies to szupport his
claim that use of the Hand-Eye Coordinator to remediate
pupils' crossed control problems was an effective therapy in
the elimination of reversals with resultant improvemsnt in
the functional skill of language. An authoritatiive proposal.

Leawell, Ullin W. and Harry S. Beck, "Ability of
Retarded Readers to Recognize Symbols 1ln Assoclation with
Lateral Dominance", in %gabodz Journal of Education,

Vol. 37, NO. 1, J }' 19 ’ P "'1 .

Thirty-eight elementary school pupils with reading
problems were categorized as to hand-eye dominance and
placed into three groups. There were no significant differ-
ences in I.Q. or reading ratio between unilateral and mixed

dominance groups, Contestable results based on the few
subjects in each subgroup.

Leavell, Ullin W. and Florence Chism Falts, "Domi-
nance and Displacement of Visual Imagery in Relation to
Reading Achievement", in Peabody Journal of Education,

VOlc 21’ NO. 2, Sept‘mber 9 » P 0 ~100.

The purpose of this investigation was to relate
lateral dominance to displscement of visual imagery in space,
natural tendencles in directional movement, and reading
achievement.in 192 sub Jects from a popula%ion of 2,500 used

in a related study of lateral dominance, Much attention
given these results.

Leavell, U,W,, R.W, Waggoner and E,A, Kahn, "Critical
8tudy of a Case of Aphasia", in ves of Ne Q d
P.M% Vol. 28, 1932, p. 1178-1131.
investigators presented evidence from the study
of a case of 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-iand
Coordinntion upon Eye Dominance", in American Jo 1
ngggg;ggg Vol, W, No. k, October l%§2, Pe 7%5 §§2.

scribing the results of tihe target or aiming test
with 247 high school students, the author revealed a constant
advantage in efflclency of bilnocular vision over either eys

aleone, although the dominant eye had an advantage over the
non-dominant eye. A decisive and authoritative contributien.

MeKee, Paul, A Primer for Parents, Chicago, dHoughton
Mifflin Co., 1Q57 57 Pe

Al though diraeted to parents, this is a cogent and
able delineation of the nature of the reading process with
a distinctive and uncommonly fine treatment of early resding
development.

Mintz, Alexander, "Reading Keversals and Lateral
Preferences in a uroup of Intellectually Subnormal Boys®", in
; P8 ) gyy Vol. 37, NO.& NOMb‘r

P

This study attempted to verify the theories described
by (rton and lonroe regarding the unavoidable effects of the
lack of unilateral cerebral dominance., The results were
opposed to these earlier theories. Used on an atypical
population.

memeeeeey "A Jtudy of Indications of Unstable Uni-
lateral Cerebral Dominance, Reading Disablility, and Mental
Def%g%e?cy” in Pgychological Bulletin, Vol. 30, No. &, 1933,

A sample of one hundred boys from Letehworth Village
for the mentally deficlent disclosed that those with indlea-
tions of unstable unilateral cerebral dominance were not more
prone to reversal errors than oihers at ihe same reading
level. Impeschable because of abnormal sample.

sonroe, Marion, Childre 8 t d, Chicago,
The University of Chicago Press xv-205% p.

One of the highly ragarécd early studies orrcrin{’
evidence to support a relationship between lack of unilateral
dominance and reading difficulty.

~~~~~~~ y "Hethods for Liagnosis and Treatment nf
Cases of Reading Disabllityv, engtlic 108 OnOZTanhs
vol, 4, Nos. 4 and 5, Ocnobaroﬂovem»er : ' ‘

Ong hundred seventy-five retarded raaders at the Iowa
State Pesychnopathic Hospital were found to be distinguished
from 120 normel readers ai each reading level by a greater
pumber of reversals, repetitions, and total errors, Of

significant value to this project.
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#uehl, 8., "Relationship Between Word-Recognition

Errors and Hand-Eye Preference in Pre-~School Children*, in
1 du onal e y Vol. 54, Tecember 1663,
D. 310" 21.

A report of data collected from sixty-two preschool
children revealed that left laterality in preschoolers was
associsted with visual or perceptual patterns which could
affect word recognition efficiency in later reading.
Accepted with reservation.

Orton, Samuel Terry, "An Impediment in Learning to
fead: A Neurological Explanation of Reading Disabllity“, in

School and Society, Vol. 26, Ho. 715, September 152u,
po 2&5 "‘2900

This article was & major contribution to the litera-
ture designating & neuroclogical basis for reading deficlency
and revealed the author's theory of cerebral dominance.

-------- s Reading, Writ gech Problems 1
hildren, Jew York, W,W, Norton a Company, Inc., 1937,
%TT-21§

This was an ingenious early contribution, based
exclusively on clinical observations, to a physiological
emphasis of laterality. This book offers a discussion of
Orton's well-known theory of cerebral dominance.

—————— --, "Specific Heading Dissbility-Strephosymbolia®,

in Journal of American Medical Association, Vol. $(, April

The author coined the term strephosymbolia as a
substitute for word-blindness, a term used earlier. The
results of this study, in which a relationship was discovered
tetween mirror reading, reversals, &and reading disability
in only fifteen of 125 children referred to a mentel hygiene
clinle, were questionable,

——————— y “Word Blindness in School Children', in
hi of lHeurology and Psychiatry, Vol. 1k, 1925,p.581-615,
This was the earliest presentation of the author's
famed cerebral dominance theory as an explanation of reversals
and reading disability. It offered a neurological, physliolo-
gical etiology. This theory has been discredited ln recent
years.

Pace, C. Robert, "iHandedness and Reading Ablility in
yigh School and College Siudents", in Journal of Educationsl
Researech, Veol. 31, Ho. 3, November 1937, p. 205-210,

Among two hunﬁre& high school senlors and college

students studied, ambldextrous, left-handed, or shifted subjecis
exhibited no signifiecant inferiarity on a test of reading
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ability but appeared to display scme inferiority on a test
of reading speed. Accepted with reservation because of the
linitntion of the measuring tools,

Pagel, wWalter, "Medieval and Renaissance Contribu-
tiens to Know edgc of the Brain and Its Funutions" in

This report was offered to the Anglo-American
Symposium, in London, during the month of July 1957. Con-
tributed to the hiatorical basis of this project.

Parson, B.3., Left-Ha ! A
Nev York, mncnlllan 1924, } Pe
The auther stnted that the etiology of handednsess is
edness, He attempted to account for eye-hand disagreenent
ough reason of injury, lack of aculty, or pressure. The
methed of determining the handedness of his subjects can be
seriocusly questioned,

Penfield, wilder, "Hippocratic Preamble: The Brain
and Intelligence', in The %;atorz %gg Philgsgng* of gggg%g%gg
f the Brai t3 tion, Springfield, Illinols, o8
. 9 o Pe
tﬁis Hbék contributed further to the historical basis

for understanding the neurologlcal fsacet of manual and ocular
dominance,

Perkins, F.Theodore, "Problems Arising from Assertion
or Asgumptiions of Delacato”, in W
Xﬂg{kﬂg&. Vbl. 2&, 196h, Pe 119* 3 .

The author presented a series of unequivocal contes~

tations of the contributions of [elscato to laterality and
dominance.

Phillips, Albert J,, "Relationship of Lefi~Handedness
to Reversals in Reading", méuawgmumaw.
Vol. 11’ April l93& Pe 97-9 and

The results of this investigation of 126 matched pairs
of primary school children reveasled no significant correlations

between raeversals and handedness, although his method of
testing handedness was not described.

Pottar, Hnriel Cuy ce of Symbol Orie
p ding e'; 88, Contr ons to Education, Ho. 939,
ubllications, Teachers College, Columbis

Univursigg‘
an r ﬁvalw{ed a test for reversals and cate-
gorized this Into the following groups: reversed sequence,



BIBLICGRAPHY 177

correct sequence but mirrored letters, mixed sequence, and
airrored image. Used with reservation.

Robinson, Helen M., (o

, Chicago, The University of Chicage
- p.

This work was a compilation of reports presented to
the Annual Conference on Reading held at the University of
Egéca;o. It contained several very fine reports on reversals

L 79

“"The 8Study of Disabilities in Reading", in
J O RL 4 Yol. 33, No. l’ 8ep tember 1937'

This article described the method of investigating
reading difficulties which was used in the Orthogenic 8chool
of the University of Chlcago. This school served as a lab
for the study of deficiencies in learning and of meladjust-
ments in behavior. A complete discussion of cause cof reading
disability.

--=y "Vigual Efficiency and Reading", in‘gggﬁigg;
Reading, I, Supplementary Educaticnal Monographs,
g6, The University of Chicago FPress, June 1949,

Extensive tests for eye dominance were administered
to seventy~-five fourth, fifth, and sixth graders. On five
tests of eye~preference, sixty-six per cent preferred the
right eye.

——————— o Ay Pupi 1
sity of Chicago Press, 1%b, x 7D

Extremely complete and intensive investigations of
thirty retarded readers witih normal intellectual endowments.
Dominance was not included smong the causes of reading dis-
ability because spescialists were unable to interpret dominance

test results.

Robinson, Helen M. and Charles B. Huelaman, “Visual
Efficiency and Progress in Learning to Reead“, in Clini
5 4 y Bupplementary Educational ionographs,
NO . ’ CBEDy University of Chicago Fress, Jamuary
1953, P 31‘6 .

The major purpose of this investigation was to
determine the relationship between the visual process and
reading progress. Eys preference was found to be unrelated
to other aspects of vislon. Of good value.
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smidmm. H.V., "A lee Test for omlar Domi-
manee®™ o EEA ] ‘ shology, Vol. 3’ Ho. 1,
Jamaary 193 p 2

m- auther tound the paper-hole test to be the
simplest, the most ntutut y 8and & very relliable test
far o&lu dominance. nud for close~-range as well
as distant vision tut-m. mzhly recommended,

S8chonell, Fred J., "The Relationship of Reading Dis-
m.nt to m-&mn tnd Certain Ocular Factors", m
'S » ,; i¥ [CNOLOHY v Vol. 10, Rovubu

Tha writes’ found maane- that the disability of a

few backward readsrs was in part due to thelr mixed esyedness

and handedness, and that left-handedness, per :;l b::: not a
ng

cause of ruding disability but eould bo a con
factor. Recexmonded with caution.

Pelwyn G. ¢ _POCcLor Ly FOOr Nes
s;ringticld, mimu ch&riu C. Thoms 79 P»
This ephtmmlmgut devoted a chuptur in h:la book
to the neurclogical basis of reading inefficlency and
referred to the unusual pattern of the decussation of the
retinal nerve fibers as they pass through the optic chiazma.
A faly reviev of relevant neurology.

Shsarer, Robert v, "!n rindings in cmam with
Reading Dif euitiu* Journa , B trd ahthale
Vol. 3 ln. ﬁvuhn- 19, p

ls a highly nmmw und autheritative recent
umuu.uuen by an ophthalmolegist in the area of visuel
processes, eye-hand dominsnce and reading ability.

gmith, Jouphim H,, "The ssmo ' mmntien or the
Nen-Preferred Hnnd" gurnal of 116 yehology s
Vol. 16, Pebrusry 1533: Pu 2

Using a sample of 10 mltt this author found that
nearly ninety per cent used the ron-dominant hand to sense
or fesl the shape of objects vhen blindfoldud. Impeachable
svidence.

gxmith, K. U., "The Role of Commissural Systems of the
Cerebral curm in %m mmmmuon ar Moﬂmu Eyadmns
and Footedness 1in mu, in Journal of Osnersl Paych ol oY,
vol. 32, First Half : -

™is very flm emmhnmiw smﬂy of the case studles
of surgical mmdm'u on twenty-one epllepties disclosed that,
asurologl otular and manual or pedal laterality seemed
to be wulnua at the cortical level.
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Smith, Linda C., "A 8tudy of Laterality Charscter-
istics of Retarded Readers and Reading Aghievers in1ggg§§§;
of Experimental Rdueation, Vol. 13' No. *"’ Juns 1650, Pe -

In her atudy of fifty male retarded readers and an
equal mmber of male normal readers, the author reported that
the retarded resders reversed more often in lower case letters
and that they undervent changes of handedness more often.

Snyder, A. and M. Snyder, "Eye Preference Tendencles",
purgal of Educational Psyehology, Vel. 19, No. 6; Septen~

The suthors, using 410 high school and college sub-
Jecta, revealed that preference for either ithe right or left
oye vas implicitly acguired and not natively rooted. Ambi-
ocilar tendencies were sald to incresse with age. Of moderate
value to this study.

Spachs, George D,, "Eye Preference, Visual Acuity,
and Resding Abl1ity", in Elementary § ' Journal, Vol. 43,
No. 9, May 1943, p. 539-543

This inveatigsfion revesls little relationship detween
visual scuity and eye preference as measured by sighting tests.
Poorly documented statistiocally.

s "Factors Which Produce Defective Reading®,
Reading in Classrcom and Clinie, proceedings
. , xec 799

This study summarized the inconclusiveness of and the
contradictions in the relationship between vision and reading.
It was ested that most studies have been based on faulty
anatomi idess. Reasonable,

y "One~Eyed and Two-Eyed Reading", in

2f EQuciclonsi; HESORLGH, Yol. 37’ No, 8 ”ril 19%, p%l&
A sample of twenty-three aubaucia with marked eye

preference and twanty-one with different visuel acuity of the

twe eyes offered data suggesting the best reading was done

with the preferred eye, the poorest with both eyes. Question-

able becsuse of sample size.

Stevens, H.C. and C,J. Ducasse, "The Retina and
Righthandedness®, in The Pgyehological Review, Vol. 19, Fo. 1,
Jayrmary 1912, p. 1~3l.

This was an expsrimental investigation into the
capacity of the retina to estimmte spatial extemts. A possible
developmental ¢suse for right-handedness wvas suggested.
Accepted with emution.
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Stevenson, Lillian P., "Poor R-udors in tho Lowar
Schosl of the Lnborntnry Schools*, in Clini Brud:
%ﬁgg;g“_ig'agggl.nnnxary Educational Honographs, Wo. 68
cago, versity of Chieago Press, June 19“9, p. 5-25.
This atudy, based on eye—-hand dominance and
tests given to an above-average sccio-economic school po
tion, revealed that the two outstanding characteristics af

poor readers vere mixed eye-hand preference and perscnal or
emotional problems. 8uspect because of atypical sample.

Stevenaon, Lillian P, and Helen M, Robinson, "Eye-
Eind Pr.fereneo, ﬁeversuls, and Roaéing Progresas”, in
B tu ] pdin uthlclunxary Educatienal
' 5 I versity ef Chicago Press,

This cxpcrinunt revealed that pupils who vere incon~-
sistent in right preference of hand and eye were not handi-
capped in learning to read and msde no more reversals than
those consistent in right preference. Authoritatively

presented,

Strombdberg, E.L., "Monocular and Binocular Letter-
Position 3cores of Dercetive Readers 1n tho '‘Range of
Attention' Experiment"”, in Psychologd Pulletin, Vel. 31,
Ho. 8, October 1934, p. 589,

The author songht to identify the results, in wmon-
ocular as oppesed to binocular vision, aceruing from eye
dominance tests of defective resders. He dlsclossd the
presence of left-eye dominance in most defective readers,
Accepted with reservation.

atraub::g Elroy L., "The Relationship of Heasures of

Visual Acuity Anttropia to R-nding Speedn £
Vol. 22, No., 6, December i938, P. 7078,
some vaiue to this proposcd study was the above
suthor's examination of 142 rapid and lowv readers chosen
from among 1,200 University of Minnesota students. The re-
sults supported the theory that meulty and ametropia are
not 1aportunt determinants of reading profieclency.

D.E, and J, Tiffin, "Bett's Physiologle

Approach o uis of Reading Disabilzttoa as Applicd to
the College Le y 1n .l#tﬁ@‘$, _ Lional
Vol. 29’ No. 6, F‘m ' nn;

This survey of rrcnhnun at thn Reading Clinie¢ at
the University of Iowa made it seem improbable that differ~
ences 1n visual efficlency were causally related to differ-~
ances in resding abili :zdumanu college students. Messurement

tools econld be guesilo
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Teegarden, Lorens, "Clinical Identification of the
Prospective Non-reader" 58 n Child Development, Vol. 3, No. b,

December 1932, p. 3h6~z

This clinical Snvestigation of fifty children,
scattered throughout the range of 258 entering first grade,
revealed that consistent right or left dominance, or ambi-
doxt.ritzarith either eye are conditions most favorable to
success reading.

woeee—--y "Tosts for T
i *D) : 3 10 ‘1

endency to Reversal in Reading",
: ’ VOlo 27’ Ko. 2' Qetober

e BI-57.

The author, from data gained from 262 grade one

students, 1ndicato& that the strength of reversal tendency

bears & positive relsation to reading achievement at the end

:: g:udo ons. A concern for the reliability of her reversal
L8,

.~ e e = O,

Travis, Lee Edward and Wendell Johnson, "Stuttering
and the Conce { of Bandedness", in Ps o R '
Vol. 1k, No. 6, November 193%, p. .

In general, this study pointed to the conslusion that
in the stutterer the central nervous organization is character-
ized by a high degree of ambilsterality. Poor statistieal
deocumentation.

Twitmeyer, E.B, and Y. Nathanson, “The Determinatioen
of Laterality™, in Psychological Clinic, Vol. 22, 1935,
Pe 1‘1‘1”90

There was no evidence of consistent dominance of ear,
eye, and bedy indicated in this study of two hundred cases.
Writing wvas found to be a poor test of native handedness. The
reliadility of the adult questionnaire regarding handedness
vas questicnable.

Updegraff, Buth, "The Correspondence Between Handed-

ness, and Eyedness in Young Children”, in c

] 701- ‘4'2, KO. 2, Jum 1933’ . - .

om & study of seventy-four childrqn, age two to six
years, attsnding preschool labs of the Iowa Child Welfare
Research Station, the author declared the most plausible
hypothesis of 1a%orulitw at preasent was the concept of
unilaterality in varying degrees. 0Of little value,

T 4000 WSy n

Oeular

AL IR ER s 0 Gk S04

Pominance in Young Children®, in
ne P33 Vol. 29, Ko, 9, Hovember 1332,

Pe BT amig investigation of 190 ehildren using an adoption
of the Hiles A-B-C Vision Test, revealed that for many sub-

jeets ocilar dominance 1s not established befors the age of
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three; thereafter it is commonly found, Two-year olds
determined unsatisfactory.

Van Ripper, c..
L‘mlliv 3 m S AR BANR
No., 3, June 1935, p. 2¢

The author dtseribod the Critieal e Banrd
oecasionally referred to as Van Ripper's T for do
mining laterality free from environmental 1 uences.
Recommended.,

Warren, Neil and Brant CLArk, "A CQnaiderntian of Use
of the Term Oeulnr Dominance®, in Paycholegiceal B 40,
Yel. 35, No. 5 May 1536, p. )

1& tigators found no 3ustificat1¢n for the
often cxpraaned belief that the sighting eye is preferred,
dominates or assumes leadership im normal binoecular visien.
Of definite wvalus to this propesal.

Wechsler, David and M,L, Pignntolli, *Reversal Brrors
in acadingz Phannnena of Axial Rotation" igggf%; g§
Educs yehology, Vol. 28, March 1537, P

L ‘ on categorizes reversals as to the
rotation cf thn aynbol on one its axes, 1.e., vertical
axis, horizontal axis, depth axis, and double reverse en
two axgs. Helpful.

weiuanburg, Thocdere and Katherine Menridaa,.gngsgif,
Bl _ai ologi e ; New York, One Commo th

"The Qunutitativo Mnusurqunnt of

2ha authnr'l r1v1-yoar study presented evidence of a
generalized effect among patients having brain damage rather
than such a speeific disabllity as motor aphasia, wvord-
deafness, agraphia, or alexia. Related to this study.

wcia:r, J., Handodnnss, Leggedness, Eyedness", in
al of ] n Education, Vol. 33, No. 9, summer

Examining hundreds of children ranging in sage from
fourteen to eighteen, born in twenty~four countries but
living in Israsl, thp author indicated that inborn cases of
left-handedness wtro extrensly rare. The reliability of the
handedness tests can be doubted.

uilaan, Grace E. and Ullin W. Leavell,
L1018 OF Fun Al Neurologica.l lom .:.,1‘1;1:.,1.“-
‘154&:2&1;:71!13rr1rrrr* ~ ' ! 'ai#‘*‘lﬂliiih

dehool of Eauca. lon, Un versity of
e 1950 Tho pe
Thias study nt 7%9 school-age children diseclosed that
deficiencies in lanpuage arts manifeszted themselves
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significantly in more cases where hand-eye confusions or
reversals or both were present. Of intersst,

Witty, Paul and David Kopel "Fuutors Associated
with the ptiology of Reading muminyn
’ nal reh, Vel. 29, Fcbru:rgung36, Pe D
1n a study of one red yuhlic sahool
students diselosad data indicntinx little, if any, relation-

ship between reversal errors and mixed hand-eye dominance.
Question reliability of handedness questiomnaire.

- niatral and Mixed Mnnual—Ocular Behavior
in Reading Diaability SUTnS. K y DREY »
Vol. 27’ No. 2’ FQW’Y 19 Sy Pe :

As was true in their stndy roported above, the authors
questioned the relationship of reading ability with either
handedness or eyedness. Right, lefit, and mixed manual-ocular
dominance oceurred no more frequently among retarded readers
than among non-problem cases.

Wolfe, Lillian 8., "Differential Factors in Speecific

Reading Disability: I. Laterality of Function", 1nlgﬁ%ggg;
0 tic Ps y Vol, 58, First Half, Mareh 1

Pe .

The author in this study of thirty-six eight— and
nine-year old boys connoted that eye dominance dominanee,
and hand versus eye dominance are not relmted in a primar
to reading disability. Of refutable value because of sma l
sample.

cweew-e-, “An Experimental 3tudy of Reversals in
Reading®, in American Journal of Fsychology, Vol. 32, 1939,
pe 5335601,

This data revealed no significent difference between
a8 group of retarded readers and a contrel group of normal
readers in the reversal of geometric designs, Of questionable
worth to this project.

Woo, T.L., "Dextrality and ainistrality of Hand and
Eye", in ika, Vol., 20, 1928 79=-148,

The authory spooified no reiationship in laterality
or its intensity between hand and eye in his statistical
study of four hundred studenis at the University eof lLondon,
The intercorrelations of hoth the ocular and manual tests
were very variable.
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Woody, Clifford and Albert J. Phillips, “The Effects
of Handedness on Reversals Iin Reading®, 1n‘gggggﬁérg§3§gg;
mﬂm&%ﬂ: Vol. 27, No. 9, May 1934, p. 651-6&2.

The evidence from & study of 136 pairs of matched
right- and left-handed primary pupils presented the conclu-
sion that handedness, per se, had little or no 1influence

on the type of reading response made. Of undoubted value
to this project.

Zietz, Sister M. Bernetta, "Relatlon of Vision and
Rttdéfe", in Education, Vol. 81, No. 1, September 1960,
p. 4547,

Sister Bernetta in her review of literature expressed
her feelings that hyperopia, binocular incoordination,
hyperopia astigmation, and aniseilkona may well have been
detrimental in learning to read. HNo statistical documentatien.
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Aniseikona.- 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
difficulty in fusing the incongruent impressions,

Anisometropia.~ the inequality of refractive error in the
two eyes. One eye may be myopic and the other eye
hyperopic.

Aphasia.- an inability to communicate or to interpret
auditory language by persons otherwise normally endowed
mentally and without the difficulty of auditory defects.
The clinical symptomatology of these persons relative
to spoken language is basically the same as the
syaptomatclogy of the retarded resder to written
languags.

Astigmatism.~ a2 refractive error in which there is evidenced
an unevenness of focus of the rays of lignt resulting in
the blurring of & part of the 1image.

Binocular coordination.~- the ablility to direct the two eyes
on the szme object at the same time, so that a single
impression is obtained.

DLyslexla.~ an extreme difficulty in learning to recognize
and interpret printed or written langusge by persons
otherwise normally endowed mentally and without the
difficulty of ocular defects. This condition in early
research was referred to as word-blindness and st other
times as alexia and visual aphasia.

Exophoria.- an anomaly of ocular coordination, consisting
of a tendency of the visual 1ines to deviate outward
from parallelism when the eyes are at rest,.

Pusgion.~- the blending of two like or somewnat dissimilar
(stereoscopic) pictures into asingle image.

Hyperopia.- 4 refractlive error occurring vwhen the parallel
rays of light entering the eyes deo not converge properly,
but rather are focused behind the retina., This condition
is also referred to as farsightedness.
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Myopla.- & refractive error occurring when the converging
parallel light rays are focused in front of the retina.
This error is slso referred to as nearsightedness.

Stereopsis.- depth perception. It is the result ol precise
binocular coordination brought about by the disparity
or unlikeness 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 casges
known as congenital word-blindness. This results in
confusions of direction such as can be noted in the
failure to differentiate between "p" and "q" and

between *was" and “gsaw". This term 1s used synonomously
with mirror or antitropic reading.
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PERCENTAGE OF SUBJECTS 1IN EACHE EYE-HARD DOMINANCE GROUP
AS REPORTED IN VARIOUS S8TUDIES

(The following page represents the percentage of subjects
found to be in five various dominance groups by the
authers of ten pileces of research.)
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Table XXI.~-

PERCENTAGE OF SUBJECTS IN EACH EYK~HAND DOMINANCE GROUF
AS REPORTED IN VARIOUS STUDIES

Author and

Level of o ou

Subjects R-R L-L R-L L- M1 xed

Ious 56 § 0 12 25
College

Bennett Ly 8 2 38 8
Elementary

Cuff 73 6 0 17 L
Elementary

Honroe 59 5 6 21 9
Elementary

Witty and Kepel 56 Y 4 18 18
Elementary

Ferdrich L2 3 3 k1 11
Grades II-III

Gates and Bennett sS4 ¢ L 3k &
Primary

Hillerich 47 4 3 26 20
Primary

Stevenson L9 6 3 30 12
Grade I

Updegraff 52 6 3 2 18
Ages 2-6

Ranges of Percentages 42-73 O-3 -6 12-41 k=25
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CONNECTING DOTB TEST

(The following page represents the conneeting dots
test used to determine the handedness of subjects. Each
child was given two copies; one to be used with the right
hand and one with the left hand.

This Sauzc is the actusl size of the test as it was

administered



APPENDIX 3
CONNECTING DOTS TEST

Handedness Test Hame
(45 seconds)

Practice:

° . . L] . . ¢
- - . ° [} . 3 O .
[ . [} . e [] [ Y . [}
. [} - . . L] . » [}
. [ . [} . [ ) ) »
[ [} . 1) [] ° L] [ .
. . ¢ » [ . » . .
. L) . 3 . . . - .
- . [ L) ) [} L] . »
. » . L} . . L] [ [
[ ] . . . [ L] . » L)
. . L4 ] ° . [ . .
- [ . L] L] [ . . .
. . 4 . L] . . . .
» . . [ - - - - .
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FIGURE 1.~ VISUAL RERVES WITH RETINAL
EXPANSION

(The following is a diagraa of ths visual nerves
vith their retinal expansions as viewed from adove.

Note 18 made of the decussation of the optic nerves
at the optic chiasma allowing the nasal retinal fibers te

cross to each hemisphere while the temporal retinal fibers
terminate in the same hemisphere.)
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Buassl retinal fibders
sross &t the chilessn)
temporal fibers do not.

Tenpors. | Temporal
81de i Bide

Figure 1.~ Visual Nerves with Their Retlnal
Expansion ag viewed from Above.
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RECORD SHEET

(This is the record sheet used for this study. The
subjects' responses and test scores are noted on this form,)



AFPERDIX 5
RECORD SHEET

Name Near Glasses: Always No.

Birth Heading Only

Sehool & Sectioa Scwmetines

Date

Handedness Tests: Tapping: R L
Writing
Cutting
Kating

Hammoring
Batting
Kicicing

Total

20X mmx
(ol 28 2 ol aF o of

Dots:

DB-ID Both L
DB-3D Right o T
DB-2D Left o B

%
v w =dm
w o afw
w a =3
W W BBw
v a8
v S
o m’ém
w 3 =3
N ® mé‘s

gemtrol Near Point

DG-9 Beth

PG-11 Right
DG-10 Left

;
L

anr BRI anr

L

Cont. Eye: R L Dom, Eye R L

Vision: Problea

Unilateral Control Unilateral Dom. EBed LeL

Crosased Contrel Crosssd Dom. Rel. L-R

Mot ineluded (Vie.Problem) Mixed Dom. Redl LM
M-l el Bl

Voe. Comp. Total
Reading Aeh.

Reading Bxp. 1Q:
Bsading Differential
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STATISTICAL FORMULAS
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Smith-~Satterthwalte Teat

t Teetb

Where:

R ~ 2 CZ.
STy e j
NN |

NN

N
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DATA SHEET
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This report includes a reviev of the literature re-
lated to lateral dominance and reading achievement, the
asurclogical basis of reading disability, the significance

of reversal errors in reading, and the problem of testing
laterality.

The primary purpose of thias study was an attempt to
clarify the equivocal research on laterality and reading
achievement through the investigation of the possible dis-
tinetion betveen the "controlling” eye in binocular vision
and the "dominant® eye normally referred to in studies of
laterality. Related purposes included the following: an
analysis of ths relationshlp of crossed contrel, crossed
dominance, and mixed deminance to reading achievement in a
Junior high school pepulation wherein eye-hand dominance was
sarlier found to be unrelated to intelligence, reversals,
reading differential, and reading achievement at the primary
level; a determination of a possible difference in the domi~
nan¢e patierns of males and females; and an evaluation, at

1 Robert W, Boos, doctorsl thesis presented to the
Paculty agegaueatian of the University of Ottawa, Ontario,
1%8, XV=£2Ut Ps
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this age level, of a developmental trend away from mixed
dominance as reported in an sarlier study which followed
this same population from kindergsrten to mid-third grade.

Subjects were 263 eighth-grade and ten seventh-grade
students who remained from 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 retested for the
dominant eye used in sighting with the V-Scope and hole-in-
paper test, for hand dominance determined by tests of cutting,
wvriting, throwing, eating, tapping, and connecting dots, and
for reading achlievement using the California Achievement
Test, Form W, Level 7 - 9.

Chi square was used to ascertaln differences between
the controlling eye and the sighting eye, and between the
dominance patterns of males and femmles. 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 { test was used to determine
significance of differences in reading achievement between
crossed and 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 inveatigation did reveal & distinction beiwesn
the “eontrolling” eye and the “dominant” eye, On the other
hand, there wvas no significant difference in mean resding
achievenent or mean reading differential among children
exhibiting unllatersl, crossed, or mixed dominance; nor was
there a significant difference in mean resding achievement
ar sean reading differential betwean groups exhibliting
¢rossed control as compared with those having unilatersl
control, while no significant difference was found in
dominance characteristics between male and femsle subjects,
& definite trend was observed toward increased anbleyedness
and ambidexterity from grade two to grade eight in the same
subjects.

Although 1t was concluded that nelther dominsnce
nor control characteristics wes & significant factor in
reading achievemsnt in the group examined, the fact that
there wvas & significant distinction between the "econtrolling*
eye and the “"dominant” eye suggested several possibilities
for future ressarch., Among these were & longitudinal study
of control charscteristics, and an investigation of con-
trolling eye dlscrepancies at varied distances, and the role
of visusl acuity in determining control.
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