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SUMMARY

Purpose: Purposes of this study were to investigate a possible
distinction between the "controlling" eye in binocular vision and the
"dominant" eye used in sighting; to investigate the influence of crossed
control, crossed dominance, and mixed dominance, as these related to
reading achievement in a population wherein eye-hand dominance had been
found unrelated to reading achievement at the third grade level; and to
evaluate, at the seventh and eighth grade level, a developmental trend
awzy from mixed dominance as reported in an earlier study which followed
this same population from kindergarten to mid-third grade.

Procedures: Subjects were 267 eighth-grade and ten seventh-grade
students who remained from an earlier study of over five hundred children
tested in kindergarten and second grede for eye~hand dominance, and in
third grade for reading achievement. Subjects were retested for the
dominant eye used in sighting with the V-scope and hole~in-paper tests;
for the controlling eye in binocular vision, using cards DB2-D, DB3-D,
and Gray's Oral-Reading Paragraphs with the Keystone Telebinocular; for
hand dominance determined by cutting, writing, throwing, eating, tapping,
and connecting dots; and for reading achievement using the California
Achievement Test, Form W, Level 7-9.

Chi square was used to test differences between controlling eye and
sighting eye, changes in eye~hand dominznce from second to eighth grade,
and dominance configuration of subjects below grade level in reading as
compared with those at and above grade level. The t test was used to
determine significance of differences in reading achievement between
crossed and mixed dominant grouvs as compared with the unilaterally
dominant group and between the crossed control group compared with the
unilateral control group.

‘Results: This investigation revealed a distinction between the
"controlling" eye and the "dominant!" eye, On the other hand, there
was no significant difference in mean reading achievement or mean
reading differential among children exhibiting unilateral, crossed,:
or mixed dominance; nor was there a significant difference in mean
reading achievement or mesh reading differential between groups ex-
hibiting crossed control as compared with those having unilateral
control., While no significant difference was found in dominznce char-
acteristics between male and female subjects, a definite trend was
observed toward incressed ambieyedness and ambidexterity from grade
two to grade eight in the same subjects,

The investigator concluded that neither dominance nor control
characteristics is a significant factor in reading achievement in
the group examined.




I, INTR0DUCTION

The Problem

The primary purpose of this study was to clarify the equivocal re-
Search on laterality and reading achievement through investigation of
the possible distinction between the "controlling® eye determined
through tests of binocular vision and the "dominant eye normaily re-
ferred to in studies of laterality, ‘

A related purpose 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 dom-
inance was earlier found to be unrelated to intelligence, reversals,
reading differential, and reading achievement at the primary level,

A final purpose of this study was to evaluate, 2t the junior high
school level, a developmental trend away from mixed dominance as re-
ported in an earlier study which followed this same population from
kindergarten to mid-third grade,

The need for such a study becores apparent if one considers that
in the past half-century, the considered causes of reading disability
have increased rapidly in number and now include factors that involve
nearly all phases of child make-up and life, including laterality.
Further, consider that all of our young school children, irrespective
of laterality, are offered generally the same method of reading instruc—
tion, If a relationship between reading disability and certain domi-
nance or control characteristics can be determined, efforts can be
expended in the search for some adjustment, a2lteration, or improvement
in the present programs for children exhibiting such characteristics.

At present, the research literature relating eye-hand dominance
to reading achievement is ambivalent., This study contributes to the
literature as a replication of two disparate studies in an effort %o
support or deny a suggested explanation for differences in the lit-
erature. It attempts to relate the Berner explanation of the differ-
ence in research, i.e., the "controlling" eye in binocular vision is
not necessarily the same as the "sighting" eye usually considered in
research as the dominant eye, to the field of dominance investigations
by using the eighth-grade public school population which was previous-
ly tested in third grade by Hillerich and which exhibited no relation-
ship between.hand-eye dominance and reading achievement.

Since research findings in the area of dominance and reading are
not. in agreement, further investigation, using knowledge and findings
from previous studies, is in order,
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The questions for study were established as the following
hyvotheses ¢

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. There is no significant difference in reading achievement be-
tween children evidencing crossed control and those with unilateral
control.

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

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

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

Review of Related Research

While the greatest interest in the area of dominance and reading
achievement was exhibited during the 1930's, there seems to be some
revival in recent years., Research is not in agreement about the re-
lationship between eye-hand dominance and reading achievement, While
a number of thoughts have been advanced, reasons for the divergence in
research results have not been adequately supported,

Dearborn (16), in an address delivered before the Harvard Teacherts
Association in Carmbridge in 1930 and based on an extensively and author-

itatively prepared case study, generalized that, in order to avoid

difficulties in reading and writing, one should be either left-handed
and left-eyed or right-handed and right-eyed, preferably the lattere.
He suggested that difficulties appeared especially ir children who had
"changed over" in handedness or whose "one~sidedness™ had never been
well established.,

This same investigator co~-authored with Blake (10) a study of
diagnosis and treatment of reading habits amoaz 477 freshmen attending
Smith College. They summarized that right-handed and left-eyed indi-
viduals stood a greater chance of being handicapped in reading than
those who were right-handed and right-eyed. It was interesting to
note that, although the above generally was true, the authors found
that a few of the best readers appeared to have crossed dominance or
sinistral tendencies,

Teegarden (L6) vead zz har eovmle ccomt #2f+- ohildren who were

v

scattered throughout the range ot 255 stul:n*< entering first grade.
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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 a manoptoscope. Her data revealed that con-
sistent right dominance or left dominance, or ambidexterity with use

of the right eye or left eye, were the conditions of lateral dominance
most favorable to success in reading. This confirmed Dearborn's premise
noted above, '

Two years later Eames (19), in his evaluation of one hundred read-
ing disability cases 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 dominance anomalies might be one of the etiological fac-
tors in poor reading. ,

Monroe (39) analyzed the hand and eye preference of L15 reading
defectives and a control group of 10l school children., She disclosed
that there existed significantly greater right-hand left-eye dominance

. among the retarded readers. Further, she postulated that opposite hand

and eye dominance might be an impediment in the co-ordination of direc~
tional responses resuvlting in diverse directional preferences, How-
ever, it must be noted that the defective group differed from the con-
trol group in respects other than reading: 215 subjects in the experi-
mental group had problems other than reading and a median I.,Q. of 90.h,
155 had been referred by parents or teachers and had a median I.Q. of
100,93 the remaining forty-five were special school pupils with a
median I.C. of 77.L.

Also related to this rationale was the research of Bryngelson (13),
who examined seven hundred clinical stutterers in an effort to relate
lateral dominance to this speech anomaly. He declared that a lack of
one sidedness was a very serious condition, based on his brief that
reading and speaking had unilateral lead representation and any factor
which operated against this tended to interfere with the normal estab-
lishment and development of these two functions,

Five years later this same researcher (12) published another arti-
cle using similarly handicapped subjects. In comparing matched groups
of seventy-eight stutterers and non-stutterers, he presented data in-
dicating that only nineteen per cent of the stutterers were unilaterally
dominant while fifty~one percent of the control group exhibited unilat-
erality.

Robinsor: (41), in 1937, published a relevant article in which she
reviewed the literature prlor to this time and stated ner view that
many investigators felt complications presented themselves when hand
and eye dominance were not of the same order. Although lacking sta-
tistical evidence, she concluded that when a child exhibited these
discrepant tendencies, he was likely to become confused in following
seading material. - - = -
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In this same year a study of two sets of twins, each set having
one unilateral and one crossed-dominant member, appeared. dJenkins et
al (31), in their evaluation of these subjects referred to the Insti-
tute for Juvenile Research in Chicago, declared that mixed dominance,
although not an over-shadowing cause of reading disability, might
present something of an obstacle. '

In a more documented, statistical evaluation of 160 children re-
ferred to the Yale Clinic of Child Development because of individual
adjustment problems and a control group of seventy-three cases referred
for commitment to state care as dependent or neglected children,
Castner (1l) revealed that, 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 migpt generalize from this study.

A study of 10i; baclward readers was completed in 1941 by Schonell
(42). Data was derived from complete case studies including informa-
tion on intelligence and scholastic, emotional, physical, and environ-
mentzl characteristics as well as from the results of five reading
tests and an analyzation of visual perception. He presented evidence
that the disability of a few backward réaders was in part due to mixed
eyedness and handedness, particularly a condition of left-~handedness
with right-eyedness,

A very thorough invzstigation appeared several years later, con-
ducted by Leavell and Fults (37), in which the subjects were 192 of
twenty~-five hundred used by Brown in a related study of the measure-
ment of lateral dominance. The writers eguated sixteen groups of the
subjects in grades two, four, and seven in terms of eye, hand, and
foot dominance. These writers concluded that left dominance was less
favorable to the acquisition of reading skill than was right dominance,
and that crossed was least favorable.

. At about this time, Hildreth (25, 26) presented 2 statistical evalu-
ation of data obtained from 10l boys and ninety girls in grades kinder-
garten through five in which no case of reading disability was attributed
to lack of learning capacitye. Eye dominance was determined from the use
of the Parson's Cone and the peep show test. The author revealed that

of the sixteen male cases of reading disability forty-four percent
exhibited mixed hand-eye dominance while fifty percent of the six females
showed this condition. 2 total of forty-seven percent or slightly less
than half of the reading disability cases showed a tendency toward mixed
doriinances

In investigation of an atypical sample, having only ten por cent in
the lower-middle socio-economic class and none lower, Stevenson (L)
identified two outstanding characteristics of her poor readers as being
mixed eye~hand preference and personal or emotional problems. Also in-
cluded from the data collected from these accelerated achievers having
& median Stanford-Pinev I.G. 07 130, was the propossl thot mived eye-
hand preference might tend to make reading more difficuli, especiaily in

5




in the early stéges.

In a later investigation, this author collaborated with Robinson

- (L5) in a study of all sixty-one children attending the senior kinder-

gartens at the University of Chicago Laboratory School and evidencing
the same atypicality mentioned above. They found that bright pupils

were not handicapped in learning to read, even if their hand and eye

preference differed from right consistency. This study was motivated
by their earlier revelation that dominance anomalies did disadvantage
the poor readers at the early stages of reading.

Wilson and Leavell (49) conducted a study of 7L9 school 2ge child-
ren and postulated that deficiencies in the language arts manifested
themselves significantly in more.instances where hand-eye confusions or
visual imagery reversals or both were present than was true of cases
where such anomalies were not found. They found crossed dominant groups
were lowest in both oral and silent reading,

A team of medical investigators, including two ophthalmologists
and a registered nurse, studied 250 children referred because of a read-
ing problem and found ninety~three had various conditions of erossed
dominance with the remaining 157 exhibiting incomplete laterality (5).
These children, who were of normal intelligence and who had been exposed
to good teaching procedures, were very exhaustively and extensively ex-
amined by Benton 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 rivalry, a condition that the investigators interpreted as a
lack of proper eye dominance, must be tempered by the consideration that
a clinical approach was used with these excessively retarded readers,

This medical team, after directing treatment at overcoming bine
ocular conflict and establishing strong unilaterality of hand and eye,
reported that, after a period of from six ménths to five years, eighty-
seven percent showed improvement.

In revieiring the studies presented heretofore, it appeared that
lack of right dominance was most often associated not only with prob-
lems of reading, spelling, and speech but also wi‘h emotional instabili-
ity and other factors. It certainly was apparent that there existed a
tendency among investigators to relate reading disability to crossed
dominance, usually of right-hand and left-eye,

Conversely, a substantial number of studies were found available
in the literature, nearly equivalent in quantity and quality, which
suggested a lack of relationship between reading and laterality.

Bond and Tinker in their review of the literature on dominance
and reading presented this view by stating that "the role of lateral
dominance in reading disability is a controversial jssue. The 1lit-
oratvre on i Subjsct is extensive and largely esivocalo" (11)

6




In support of a lack of relationship was the study by Fendrich (20)
in wnich he carefully matched groups of second and ‘third grade public
school children, each containing forty seven boys and seventeen girls,
In this carefully controlled investigation, the groups differed in read-
ing 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, eyedness, or mixed dominance.

In comparing 316 reading-disabled students with 2L5 unselected
public school controls, Harris (2L) identified no relationship betuween
reading and either eye or hand dominance although the clinical group ;
exhibited zreater mixed-hand dominance at age sevan. This writer ace- ;
counted for the unusually large number of mixed-~handed cnildren, one-
fifth of the control group and one-third of the experimental group, by
his statement that his tests were sensitive., Fourteen tests of handed-

- ness were used, many of which might have been influenced by social
pressures,

Anderson (1) offered a carefully done case study of a fifteen-year-
old boy stutterer with spelling disability. She identified no positive
relationship between dominance and reversals or reading disability, It
was her feeling that, when reading or reversal errors have been found,

a diagnosis has often been made on that basis without further study of
causative factors,.

Witty and Kopel (50) carefully matched two_groups of children in
grades three, four, five, and six as to intelligence, age, and grade
placement. The experimental group was at least cne semester below the
grade level norms while the control group had reading scores equivalent
to or above their grade level normns. 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 dominance occurred no
more frequently among reading problems than amcng non-problems,

Very similar results were disclosed by Gates and Bond (22) in the
same year, A group of sixty-five retarded readers with a mean age of
8.61 years were matched with a group of normal readers equivalent in
age, intelligence, number of years in school, and socio-economic back-
ground, and were examined for handedness, eyedness, and visual acuity.
The data obtained from groups of first grade pupils, older normal read-
ers, and older reading problems showed no consistent tendency for eye
doriinance, hand dominance, or any combination of these to be related
to reading achievement, word pronounciation, reversal errors, or visual
perception, Handedness testing was again of a type affected by social
pressures,

In close harmony was the study by Wolfe (51), whose aim was to
compare a group of male retarded readers with a like number of average
readers on laterality of function in order to determine a primary or
contributing relatic...lip to teading.Gisaviziuye. Her subjects were
eight and nine year olds, of normal intelligeuc s, who were from unilingual
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Americar~born families of middle socio-economic status. She concluded
that eye dominance, hand dominance, and hand-versus-eye dominance were

. not related in a primary way to reading disability of the degree repre-
sented in her subjects,

g Johnston (32) carefully tested the handedness (with eleven tests)
anc the eyedness (with ten tests) of more then one hundred public
school children nearily thirteen years of age. He revealed that "any
obsierved association between anomalies of laieral dominance and reading
- disability can be explained on the basis of *‘luctuatlon due to the

j operation of chance factors."

g Kirk (34), in a study of sixty-one "high grade" mentally defective
3 subjects, found no significant differences between pure and mixed lat~-
erality on the Gray Oral Reading‘Test.

|

2 : Ihinger (28, 29) investigated the possibilities of differential

I d achievement in reading, arithmetic, and language among 2,LL46 sinistral,
] bilateral, mixed lateral, and dextral school children of both sexes.,

| Inasmuch as the writer observed no consistent differcnce in achievement
£ with laterality classification as a variable, he concluded that lateral
} preference was not a cogent factor ir determining levels of academic

achievement,

Leavell and Beck (36) categorized thirty-eizht white male elemen-
tary-school pupils as to hand-eye dominance and compared them with
respect to their ability to identify symbols tachistoscopically present-
ed in the right and left visual fields. The groups were eguated as to
chronological age, I.Q., and reading quotient., These writers identified
no significant dlfference between the unilateral and the mixed dominance
groups, although the inferior readers in both groups were superior in
the left visual field.

£
g
§
&
i
.
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- In 1963, Hillerich (27) reported a four-year study which began with
722 public and parochial school kindergartners in Glenview, Illinois,
The investigator determined eye dominance with the V-Scope and Hole~in-
paper test and hand dominance with tests of motor skill and tapping.

His subjects, numbering four hundred at the termination of this study

] in third grade, were placed in one of five dominance categories. The

4 author found no significant differences among the five dominance cate-~
3 gories in mean reading achievement, mean reading differential, mean

: intelligence, or mean reversal test scores. ILikewise, he identified no
) significant difference in the percentage of mixed, crossed, or unilat=-

1 erally dominant children in a group of bélow average readers as compared
with a group scoring average or above in reading. This study did dis-
close a tendency toward greater unilaterality in hand-eye dominance among

: second graders as compared with their dominance characteristics in kinder=-
3 ' garten, thereby suggesting a developmental trend.

‘ This same investigator commented that earlier studies which re-

: narted 2 »elatimnchip between dominance and readivg diS«uis! Ly were
3 generaiiy clinieal studles while most of those reporting no relationship
e were usuvally studies of public school children,

8




Belmont and Birch (L), two years later, also noted this possible
cause. for the ambivalence in related research. They reported that
their results on lateralization differed from those of other investie
gators who studied retarded readers selected from a clinical setting,
but were similar to those drawn from children in community samples.
These researchers, using as subjects two hundred nine- and ten-year-old
boys attending school in Aberdeen, Scotland, found no reliable differ-
ence in lateral dominance between a group of retarded readers and a
group of normal controls. Trey also concluded that the amount of mixed
laterality was not distinguishable between the two groups.

Two studies appeared in 1966, One dealt with a group of thirty-
eight male and twenty female mental retardates by Carabianco (15). He
found that handedness and eyedness, at least for the mentally retarded ,
population, bore no relationship to reading achievement and seeningly |

© related negatively to performance which demanded word recognition in P
traditional and mirror-image presentaticns.

The report by de Hirsh et al (17) was largely informal and stemmed
from twenty years experience with praschool children referred to the
Pediatric Language Disorder Clinic of Columbia~-Presbyterian Medical
Center for a variety of oral language deficits. Although an extra-
ordinarily large proportion of these children developed reading, writing,
and spelling difficulties several jyears laver, de Hirsh suggested that
ambiguous lateralization at the age of between five and one-half and
six and one-half years was not significantly correlated with their
performance. Two-thirds of the children had settled on a preferred hand
in kindergarten; those who had a preferred hand did not read or spell

better at the end of second grade than those whose handedness had not
been established.

As has been suggested, there appeared a dichotomy between the
studies drawing samples from clinical setting and those drawing fronm
- normal school populations. This review offers reinforcement and support
for that thesis.

Other possibilities for confusion or discrepancies among research
are the differences in operational definitions of laterality, the
§ various instruments and tests used to determine or measure laterality,
intelligence, or achievement, and discrepancies in age, socio-economic

background, geographic location, and type of problem of the subjects
investigated. :

Another possible explanation for the confusion or discrepancy in
the research has been specified by several investigators. The most
effective and conclusive of these were Berner and Berner (6) who, in
1938, declared that there existéd a crucial difference between the cone- -
trolling eye and the sighting eye, the latter being the one identified b
as the dominant eye in most research. |
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It was their .zfanion thuv when binocular visic.. wrddesoVanads -, |
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there remained one visual act which was essentially monocular, This was
the act of sighting. The sighting eye was established in early life, .
remained stable and was called the dominant eye. As biocularity gave
‘way to binocularity, it became habitual to use both eyes for visual pere
ception. The eye that controlled the rivalry within the pattern of
birocular vision they termed the controlling eye and, according to thenm,
the other eye played an assisting role rather than an equal one, The
authors suggested that the controlling eye was not necessarily the eye
with which one sighted. Further, the writers felt that whereas the dome

- inant eye was stable from early life s the controlling eye could be
T shifted because the binocular pattern which initiated one's motor re-

3 actlons, speech, reading, and writing, was easily influenced by changes
in vision or could be controlled by training (7).

_ Their investigations have led them to believe that when the con-

\ . trolling eye, not the sighting eye » was on the side opposite that of
Y. handedress, difficuliies in reading ensued. They concluded that crossed
] control always causecd some visual motor disability which could be re-

lieved by training that succeeded in producing correspording control.

These investigators joined with two colleagues to offer support
for their thesis by making an investigation of crossed control at the
Devereaux School, a 1esidential treatment center in Devon s Pennsylvania
(8). Their results were presented in a paper to the 1963 conveation of
the American Association for Mental Deficiency (9).

Support for Berner and Berner's pramise was found in an article by
Fink (21) in 1933. He stated that the two eyes did not affect the
visual consciousness with equal force; one eye led the other. He re-
ferred 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. Updegraff (47) and Lund (38) both
reported the lead movement of one eye in binocular visual activity.

Delacato (18) indicated that in the first months of 1life 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 develop-
ing at about one year. It was at this point that the controlling eye
began to develop.

Warren and Clark (48) stated 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,

Spache (43) strongly supported Berner and Berner's contention that i
4 there was a fallacy inherent in the presumption that the eye indicated
4 as preferred in monocular tests was necessarily the eye given preference
in binpeylor citwetions, He declarsd that there <xisied no uvious rea-
son wny tLers shanld be a marked relation between the eye chosen to look
through a cone or to sight a gun and the reading achievement of the
10
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same eye.

The most supportive study of Berner's thesis was that offered by
Leavell (35). 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 concomi-
tant frustrations, with resultant improvement in the functional skills
of the several language arts.

It seems apparent from the ambivalence in reported literature that
urgent, well-controlled research efforts are needed with normal school
populations to further investigate whether or not differences do in
fact exist between the sighting eye and the controlling eye and their
relationship, with handedness, to reading disability.

Procedures

The Sample

Subjects of this study were 267 eighth-grade and ten seventh-
grade students who remained from an earlier study by Hillerich (27) of
four hundred children tested in kindergarten and second grade for eye=-
hand dominance and in third grade for reading achievement. The children
attended the Glenview Junior High School, Our Lady of Perpetual Help
Parochial School, and St. Catherine Laboure Parochial School, all in
Glenview, Illinois.

Since, in the earlier study, the pupils had four different teachers
during the four years of the study and in the intervening years they
. were assigned each year to different teachers, it has been assumed that
the teacher variable was nuilified. :

Pupils were not moved on to subsequent grades as intact classes;
little attempt was made to maintain original groupings. In all in-
stances, from kindergarten testing through the intervening years to the
final testing in eighth grade, placement of pupils in classes was as
heterogeneous as possible.

Selection of Tests

The tests for the dominant eye, the controlling eye, and the dom-
inant hand were selected and interpreted in terms of the reported
Berner and Berner (8) and Hillerich (27) studies so that the two studies
could be accurately replicated as well as defensibly related to each
other. The dominance tests used by Hillerich in the earlier study and
repeated in this current effort were selected on the basis of reliabile
ity as reported by other investigators and on the basis of suitability
zur the age level beir~ +tuooicl... - _
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V-Scope.~ One of the most popular tests for eyedness has been
the Manuscope or a modification of this instrument knovn as the Ve
Scope (11). As used in the earlier study, the latter was a cardboard
tube about eight inches long and wide enough to contain both eyes at
one end, while tapering to an opening of zbout one inch in diameter at
the distant end. The same V-Scope was used in the current investiga-
tion. The tube had the advanta’fe of requiring the utilization of both
hands to hold it open, so that the influence of the dominant hand was
nullified.

Hole-in-paper.- This test made use of a seven-inch square of tag-
board, containing a one-inch hole in the center. The subject looked
through the hole with both eyes open, while holding the square with
both hands at arm's length. . .

Tapping.~ One test for manual dominance was a modified tapping
test. Tapping avoided the danger of social pressure, but unless an
electric stylus was used, scoring bec:me subjective. Considering this,
a typewriter was used on which the key B was marked in red. Ten
seconds of tapping with each hand comprised one testing. Th2 hand which
tapped the greater number of B's was considered dominant. Both speed
and accuracy were important in_deterrining handedness, since haidedness
is both a qualitative and a quantitative phenomenon. This typewriter
and the method of its use was identical to that used in the earlier
Hillerich study.

Cutting, Writinz, Throwing, Eating, Hammering, Batting, and Kick-
ing.~ In an effort to completely replicate the testing procedures of
the Berners, each subject performed the manual operatlons of cutting
with a scissors, writing his name, throwing a ball, handling eating
utensils, kicking a falling object, striking a spike with a s:.mulated
hammer, and assuming a batting stance.

. Connecting Dots Test.~ A replica of the Connecting Dots Test
appears in this study as Appendix 3. Each subject was given two copies
of this test; one used for the right hand and one for the left hand.

It consisted of nine horizontal rows of paired dots that had to be
perfectly joined by as many penciled lines as was possible to complete
in forty-five seconds.,

Test of Reading Achievement.- The reading section of the Califor-
nia Achievement Test, Form W, Junior High level, was administered to
determine the reading achievement of the subjects, The choice of the
tool was made based on the prior use of the Upper Pr:.mary Level of the
same test with these subjects in the third grade.

Test of Intelligence.~ The California Short Form Test of Mental
Maturity was administered to determine intelligence. A group test
was selected by Hillerich since this was the type of instrument usually
available to, and used by. oublic school personnel., This specific
group test was cho.en beczuze of its relationship + +he icalliy.iice.
used.

12
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The Keystone Telebinocular.- The Keystone Telebinocular was used
to determine the controlling eye in binocular vision as was true in the
Berners! investigation. The controlling eye at binocular far-point
vision was determined by the use of the Keystone test cards DB-1D, TB=-
2D, and D3-3D as viewed with the Telebinocular. The controlling eye
at binocular near-point reading distance was determined by use of Gray's
Oral-Reading Paragraphs, i.e., cards DG-9, DG-10, and DG-11l, with the
Telebinocular. _ : : :

Administration of Tests

A1l tests of dominance, both ocular and manual were administered
bty the priacipal investigator as ‘hereafter described.

V-Scope.~ The examiner stood about ten feet in front of the sub-
Ject who had been given the scope to hold with both hands. The student
was asked to "look through the tube with both eyes open and guess whai
I am holdi.ng in my hand." Vhile the interest of the child was centered
on a small object held by the examiner near the examiner's oun 8yes,
the latter could plainly see¢ which eye was used by the subject, since
the ncn-dominant eye was hidden by the tube. Five trials or idantical
repetitions of this test were given to each subject.

Hole-in-paper-. Because 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 possible, Now, please attempt to fit my face
in this small hole. Rememter, keep both eyes open.® The examiner then
moved approximately ten feet away and signaled the subject to raise the
tagboard. As with the V-Scope, five trials were given to each subject.

Tapping.~ The subject was seated squarely beforz a typewriter and
told he must race to note the number of times he could hit the painted

' B center key. The choice of preferred hand 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 was
administered.

Connecting Dot Test.- Each subject was requested to draw a pen-
cliled line perfectly connecting two dots arranged in vertical pairs
along horizontal rows. Instructions included the caution to pass the
penciled line between the two dots and that if one of the dots was not
touched, it was not considered as completed. An example of the desired
maneuver vas demonstrated by the examiner on a chalk board. After the
subject chose the hand he preferred and was given practice opportunity,
he was allowed forty-five seconds to successfully join as many of the
nine horizontal rows of paired dots as was possible., This completed,
he then repeated this test with the opposite hand.

Cutting, Writfng, Tivuwin,, Eating, Hammering, Batting. and Kick-
-~ -2: EN

ing.~ In a further effort to measure manual dominance, cooil Suljict
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was given instructions to perforn manual operations of a routine
nature, i.e., cutting a piece of paper with a scissors, writing his

. name on one of the tests, throwing a small ball to the examiner, mim-

icking the operation of several eating utensils available to the sub-
Ject, striking a pencil with 2 simulated hammer, assuming a dbatting
stance as the investigator pantomimed a pitching delivery, and kicking
a falling objects Each of these operations was completed before other
handedness tests were attempted, so knowledge of the purpose was denied
the subject,

- To assure an exact replication of the Berner study, the Berner
technique for determining the controlling eye in binocular vision was
used. D. E. Berner served as a consultant and trained the investigator
in the exact methods and scoring used in the earlier study.

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

Each subject was tested individually in a quiet place where he was
free frcm distractions and where other persons could not hear his re-
sponses. The examiner used a stop watch and charted the subject's re-
sponses on the appropriate Record Forms. The Telebinocular and table
were adjusted for each subject to assure a confortable posture.

If prescriptive lenses were worn constantly by the subject from
arising until bedtime, testing for controlling eye was made with lenses.,
If the child wore glasses for classroom and/or reading only, evaluation
of far-point vision was made without glasses and near-point reading was
tested with glasses, Finally, if glasses were worn "sometimes™ bui
never consistently by the pupil, all evaluations were accomplished with-
out glasses. These standards for examining pupils with prescriptive
lenses were identical to those used by the Berners in making their eval-
uations of controlling eye.

Controlling Eye Near-Point Reading.~ Using the Xeystone Telebin-
ocular, the subject was shown three slides or cards of the Standardized
Gray Oral Reading Check Tests, which allowed the child to display the
efficiency of each eye, and of both eyes together, in the act of read-

-ing. The examiner measured speed and quality of reading in terms of

elapsed time and number of errors. While the subject read, a record
was made of the elapsed time in seconds. A continuing record of each
error was also made on the Record Form. :

The examiner gave each subject the instructions which appeared in
the manual provided with the test. "I want you to read this story out
loud to me. Begin reading when I say 'begin.! If you find some hard
words, read them as well as you can without help and continue reading.
Now, begini"

ControLling rye Far-Point Reading.- Far puli.i was tne equivalent
of an actual aisvan2: of twenty feet. Cards were again presented with
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the Keystone Telebinocular. Each subject was expected to display the
efficiency of .each eye and both eyes together in distant vision. The
Examiner very carefully followed the relevant instructions appearing
in the manual provided with the Telebinocular.

Standardized Tests.~ The Cé.lifornia Short-Form Test of Mental
Maturity was adninistered by the classroom teachers in zccordance with
the instructions in the manual accompanying those tests,

The California Achievement Test, "Reading Section," was adminis-
tered by the principal investigator to all subjects,

Schedule for Testing.

3

- Tests used in this investigation were administered to the subjects
a3 outlined in Table 1.

Organizatior. of the Data.

The eye-dominance battery consisted of five trials with the Ve
Scope and five trials with the hole-in-paper test. If fewer than eight
of the ten trials at a given level were consistent, the subject was :
considered as having mixed-eye dominance. :

Hand dominance test results were recorded in terms of a score for

the right hand and a score for the left hand. In the tapping test this

3 Score was the total number of B's typed with the given hand, regardless 3
of whether the subject had two or three trials. With the dot test, the .
score for each hand was the number of dots actually connected with the 3
penciled line.

‘Following Hillerich's procedure, raw scores on each of the two
handedness tests above were converted to ratio scoressl On each of
these two handedness tests, the total group was then divided into a
' left~inclined group with ratio scores of forty-nine and below and a
right-inclined group with ratio scores of fifty~one and above., Mean and
standard deviation were computed separately for the right-inclined and
the left~inclined group. Any subject exceeding one and one-half stand-
ard deviations from the mean in the direction of ambidexterity was con-
sidered mixed~handed and was included with the subjects who scored
exactly fifty. Finally, results of both handedness tests had to be in
agreement or the subject was classified as mixed-handed.

iThe formula used was$ (Rf,;z) 100, where R was the raw-score of the
right hand and L vas the raw score of the left,

1=
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As a further measure of manual dominance, the subject was given one
trial of cutting, writing, throwing, eating, hammering, batting, and
kickinge Placement in the left control group was made if major motor
activity employed thz operation of the left hand, and in the right con-
trol group if the right hand carried on the major motor activity.

There was crossed control when major motor activity was employed on
both sides of the body. Assessments were based on hand use, not
preference.

Subjects, on the basis of dominance test results, were grouped into
three dominance categories: unilaterally dominant, crossed dominant,
and mixed dominant, which included all subjects who were unclear in eye
dominance, hand dominance, or both eye and hand dominance.

Scoring of the tests for the controlling eye resulted in placing

' subjects in one of three categories of conirol: left~corresponding con=-

trol, right-corresponding control, or crossed control, which included
all subjects who exhibited (1) lesser binocular efficiency for distant
vision in the eye on the side of major motor use, (2) lesser binocular
efficiency in the act of reading on the side of major motor use, or (3)
significant ambidexterity. '

Efficiency for distant vision in each eye was measured by percent-
age points, four being deducted for a completely missed response and
two deducted for a corrected response. Speed of response, when marked-
ly different in either eye, was also a consideration. When one eye
scored six or more percentage points lower than the other, it was
designated as the less efficient eye.

Near-point efficiency in each eye was determined by adding the
seconds of elapsed reading time to the number of reading errors, in-
cluding reversals. When one eye scored nine or more points higher %than
the other, it was considered to be the less efficient.

Those sﬁ.bj ects who displayed visual problems, such as convergent
vision, alternating vision, or monocular vision, wers placed in a
special category and were not included in any statistical comparisonse

These categories and cut-off points were established by the Berners
in their research.

In addition to a total reading achievement score, a reading diff-
erential score was desired in which the factor of intelligence could be
held constant. This score was determined by computing the subject's
chronological age as of the testing month. Then the I.Q., based on the
California Test of Mental Maturity, was used.to_compute reading expect-
ancy by means of the formula used by Hillerich.l Subtracting actunal

i 4+3(CAXIQ) _ g
1
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reading achievement from reading expectancy yielded the reading diff-
erential, plus or minus, for each subjecte :

Treatment of the Data.

Significance of difference between the controlling eye and the
sighting eye was determined by chi square. Change in eye~hand domi-
nance from second to eighth grade was also evaluated by chi square.
Iikevise, this statistical method was used to determine differences in
eye~hand dominance patterns between male and female children.

Subjects were grouped into three dominance categories: unilaterally
dominant, crossed dominant, and mixed dominant. Significance of dif-
ference in mean reading achievenment and mean reading differential among
the three dominance groups was determined by i test.

A similar grouping, in terms of unilateral control and crossed con-
trol, allowed comparison of both reading achievement and reading dif-
ferential for these groups. Again significance of difference in mean
reading achievement and in reading differential was determined by t

test,

As a further check against differences among laterality groups,
stbjects were divided into two groups, those at and above grade level
and those below grade level in reading achievement., Significance of
difference in dominance characteristics and control characteristics of
the two groups was determined by chi square.

- To assure accurate r-plication of the Berners'! study in teras of the
Keystone testing, Mrs. Berner, who did the testing in that study, served
as a consultant in training the investigator in use of the telebinocular.
To ensure accurate replication of his research, Dr. Robert L. Hillerich
‘trained the iavestigator in the use and interpretation of the dominance
tests administered to the subjects in kindergarten and second grade.

\ 74
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II. RESULTS

The purposes of this study were to investigate a possible distinc-
tion between the controlling eye in binocular vision and the dominant
eye used in sighting, and to investigate the relationship between both
hand-eye dominance and control characteristics with reading achievement
and reading expectancy. A corollary investigation was made of a pos-
sible developmental trend away from mixed dominance as reported in an
earlier study which followed the same population from kindergarten to
mid=third grade.

Determination of Dominance

To determine eye dominance, the V-scope and hole-in-paper tests
were administered five times each in kindergarten, in grade two, and
again in grade eight., A minimum of eight of the ten responses were
arbitrarily designated as establishing clear eyedness. Fewer than eight
‘consistent preferences were considered an indication of unclear or mixed
eyedness. VWhile the rank order of each of the dominance characteristics
was the same, there was a marked increase in the percentage of ambi-
eyedness or mixed-eyedness in eighth grade at the expense of both right-
eyedness and left-eyedness. This data would tend to remove support from
Bernert!s contention that the dominant eye used in sighting is developed
shctly after birth and does not change throughout the growth and devel-
opment of each individual unless altered by trauma. Table II shows the
results of the eye dominance tests.

Table IT

Results of Eye Dominance Tests

Dominant Eye Nugizgerggzzzznt NumbgiadePzrcent NumbgiadePZrcent N
Right 232 58.00 240 60.00 118 sh.21
Left - 136 34,00 142 35.50 67 25k
Mixed 32 8,00 18 L.50 58 21.25
Total 1,00 | 100.00 uod 100.00 273 |100.00
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Hand dominance was tested in kindergarten, in grade two, and again
in grade eight by means of a modified tapping test, using the B key on
a typewriter. 1In grades two and eight, the connecting dots test was
: also administered to the subjects. In the case of both hand-dominance
3 tests, raw scores were converted to ratio scores by means of the formula
E used by Hillerich in his study.l A ratio score of fifty represented
exact equality of hand skill or ambidexterity. Subjects with ratio
scores above fifty were considered right-inclined and those with scores
below fifty were considered left-inclined. In the case of both the
right-inclined group and the left-inclined group, one and one-half
standard deviations from the mean in the direction of a score of fifty
was established as the cut-off point between clear and mixed handedness.
Handedness on both tests had to be in agreement or the subject was
classified as mixed handed or ambidextrous. Results of the distribution
of the ratio scores are reported in Table III.

| Table IIT

Distribution of Ratio Scores
on Grade Eight Handedness Tests

Lateral Tapping Connecting Dots

Group Mean | S.D. | Cut-off Mean SeDe [ Cut-off
Below 50 h6.7 | he6 | Below 50 Lo.92 | L2 | Below 47
Above 50 52.83] 1.26 | Above 51 60,29 | L4.32 | Above 5L

The range of ratio scores was quite narrow on the tapping test,
and a good deal wider on the connecting dots test as indicated in
Table IV, The connecting dots test appeared to be the better test for
the determination of handedness because the factors of both accuracy
and speed were more clearly involved,

An examination of Table V evidenced that the decrease in percent-
age of right-handed children from kindergarten through grade two has
continued through grade eight, while the percentage of ambidextrous
children continued the increase that was noted between kindergarten
and grade two., This would seem to make untenable Hillerich's observa-
tion that the increase noted in grade two was prlmarlly the result of
the inclusion of the connecting dots test.

(R)
a.
-Iutio score = (R+L) 1M, whowe R was tha w0 zasws for the right hand
and L‘vas the raw score fo:r ine tleiv liauc.
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Table IV

Cut-offs For Handedness Tests at Grade Eight
Based on Hillerich's Criteriz

Test Left-Handed | Ambidextrous |Right-Handed
Tapping Test 0-49 50~51 52-109
Connecting Dots Test 0-46 L7-54 55-100

Table V
Results of Hand Dominance Tests
] _ 3
Do Kindergarten Grade 2 Grade 8

ominant Hand [finber | Percent | flumbsr | Percent |Number | Percent
Right 330 82,50 304 76,00 | 121 Lih.32
Left hl 10.25 31 7.75 22 8.06
Mixed 29 7.25 65 16.25 130 Lh7.62
Total 400 | 100.C0 1100 100,00 | 273 | 100,00

Table VI shows the number and percentages of subjects in each

doninance group in the three grades tested.

Decreases that wvere evi-

dent from kindergarten to grade two in the unilateral and crossed

dominant categories have continued into grade eight.

The two mixed

dominance categories which had shown a percentage increase from kinder-

garten to grade two continued their growth.

The three other mixed

dominance categories which had decreased slightly in grade two reversed

this trend and displayed a noticeable increase in grade eight.

These

changes were the result of an increase of both mixed eyedness (Table II)
and mixed handedness (Table V).
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Table VI

Number and Percentage of Children
in Each Dominance Group
at Kindergarten, Grade Two,and Grade Eight

Eye-Hand T Kindergarten Grade 2 Grade 8
Dominance Number | Percent |Number | Percent | Number { Percent
- Right - Right ’ 197 49.25 187 16.75 75 27.47
k Left - Left 17 h.25 . 15 3.75 8 2.93
Right ~ Left 17 L.25 12 3.00 6 2.20
Left - Right 112 |. 28,00 105 26425 29 | 10.62
Right - Mixed 18 .50 i 10.25 61 | 2k.55 %
‘ Left - Mixed 7 1.75 22 5450 28 10,26 j
- 3
3 Mixed - Mixed L 1.00 2 0.50 33 12,09 %
Mixed - Right 21 5.25 | 12 3.00 17 ) 6.22
'I~Iixe§ - Left 7 1.75 L 1.00 10 3,66
Total - 400 ]100.00 400 { 100,00 273  |100.00

P

The final grouping of subjects, divided in terms of sex and based
on the Hillerich dominance tests in grade two, together with the results
from grade eight, is reported in Table VII. This data more emphatically
presents the increase in the mixed dominant category from second to
eighth grade, at the expense of a decrease in percentage of subjects in

| various unilateral and crossed dominance categories. There was an
] increase of 35.1% in mixed dominant subjects while the greatest decrease
was in the unilaterally right dominant group with a loss of nearly 19%.
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Table VII

Eye-Hand Dominance of Subjects
.in Grade Two and Grade Eight

Eye=Hand Number
Dominance Boys Girls Total - Fercent
Grade 2 87 100 187 46,75
R-R
Grade 8 3k I 75 27.147
Grade 2 6 | 9 15 3.75
L-L :
Grade 8 5 3 8 2.93
Grade 2 L 8 12 3.00
R-L |=
Grade 8 ‘ l 2 6 2.20
Grade 2 48 57 105 26.25
L-R
Grade 8 1 15 29 10.62
Grade 2 Ll 37 81 20.25
Mixed =
Grade 8 65 90 155 56.78

The Dominant Eye and the Controlling Eye

A problem was encountered in attempting to identify the distinction
between the dominant eye used in sighting and the controlling eye used
in binocular vision. While Hillerich presented very definite cut-offs
to distinguish the dominant eye characteristics, thereby allowing a
definite placement to be made, no such definite cut-offs were suggested -
by the Berners for determination of the controlling eye. The 3erners!
interest was in unilaterzl or crossed control with no allowance for a
mixed controlling-eye category. Therefore, in evaluating the first
hypothesis, this investigator was forced to make the following deter-
minations of the controlling eye: subjects were considered as having
right controlling eye if (1) there was no difference between the eyes
on near and far point and the subject was right handed, or (2) if both

B)

e-e tests favored the -ight cyc; subiocic riri com~idered as having
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left controlling eye if (1) there was no difference between the eyes
on near and far-point and the subject was left handed, or (2) if both
eye tests favored the left eye; subjects were considered to have mixed
eye~control if a subject demonstrated preference for opposite eyes on
the two tests.

A data analysis was conducted to determine whether or not a dis-
tinction existed between the dominant eye and the controlling eye. The
chi square test of significance was chosen. The region of rejection
consisted on the values of chi square which had & probability associa-
ted with occurrence of .05 or less under the null hypothesis.

The dominant eye and controlling eye groups were established in
three categories, in each of which the actual number of right-eyed,
left-eyed, and mixed-eyed subjects were compared to an expected fre-

- quency based on a hypothesis of independence. Results are presented
in Table VIII. '

Table VIIX

Computation of Chi Square
to Determine Distinction _
Between Dominant and Controiling Eye

' ¥
Observed Expected )
Frequency (fo) Frequency (fe) fo - fe (fo~-fe)2/fe ratios

Dominant [Control-~ bominant Control; DominantﬂControl- Dominant!Control-

Eye ling Eye| Eye ling Eye| Eye ling Eye| Eye ling Eye
1L7 152 1h9.5 | 9.5 | - 2.5 2,5 | 0.0h2 | 0,040

v

66 51 | 18.5 | u8.5 | 17.5 | -27.5 | 6.3k | 6.31L
af = (3-1) (2-1) = 2 xZ = 18,712

The value for chi square was found to ve 18.712. The table for
values of chi square revealed that the probability associated with
obtaining a value as large as the observed value was better than .COL
for two degrees of freedom with a two~tailed test. As a result, the
first mull hypothesis was rejected at the .05, .01, and .00l levels in
favor of the research hypothesis: there is a significant distinction
between the dominant eye used in sighting and the controlling eye used
in binocular vision.
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Crossed Dominance and Reading Achievement

Subjects' reading achievement was based on the total reading score
of the California Achievement Test administered in grade 8.2, The
significance of difference in mean reading achievement between the
group of crossed dominant and tiilaterally dominant subjects was deter-
mined by the t test., The t test: in this study were based on the
assumption that two independent 1andom samples were taken from normal
populations whose variances were not necessarily equal. The Smith-
Satterthwaite test was used to test the null hypothesis.

Table IX

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

Reading Achievement
Dominance - Number | in Grede Equivalent t 1 .05
Mean [ Variance

Crossed 3% 9.8971 2.2579 0.1527 1.96

Unilateral 83 9.8518 | 1.9557

Table IX presents a calculated 1 value of 0.1527 which, when com-
pared to a table of t, using a degree of freedom of 60.05, was less
than 1.96, This test indicated acceptance of the null hypothesis at the
«05 level: there is no significant difference in reading achievement
between children of crossed dominance and those of unilateral dominance.

The comparison of mean reading achievement above did not consider
the influence of intelligence s> per ses To minimize this influence a
reading differential was computed by deducting each subject's reading
achievement from an expected achievement based on his I.Q. A comparison
of mean reading-differential scores between the crossed dominant and
unilateral groups is shown in Table X.

The degrec of freedom for this comparison was Sl.3873 which offered
a table value of 1.96 at the .05 level. Vhen this was contrasted to the
computed value of 0.7715, it revealed no significant difference in mean
reading differential scores for the crossed dominant group vhen compared
with the unilateral dominant group.
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A Cbmparison of Differences in }ean Reading Differential
Between the Crossed Dominant Group
and the Unilateral Dominant Group

Table X

Reading Differential

Dominance Number { in Grade Equivalent t 1 .05
N Mean Variance
Crossed 35 C.3257 1.1hl9 047715 1.96
Unilateral 83 .| 0,167 | 0.7766

The { test was also used to determine the significance of difference

Crossed Control and Reading Achievement

between the group of crossed control subjects as contrested with the

unilateral control group.

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

Table XI

Results are presented in Table XI.

Reading Achievemnent

. Control Number | in Grade Equivalent t 3 .05
Mean Variance
Crossed 101 9.7227 | 2.1561 <1.7h36 | -1.96
—
Unilateral 172 10,0343 1.8390

The computed t of 1.7h36 reported above was less than the table
value of 1.96 at the .05 level of significance using the degree of

freedom 196.43.

thesis:

This test resulted in the retention of the mull hypo-~
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 analysis by

_’g_ test.
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Table XII

3 A Comparison of Differerices in Mean Reading Differential
Between the Crossed Control Group
] and the Unilateral Control Group

Reading Differential

Control Number | in Grade Eguivalent ] t .05
Mean Variance
Crossed 101 .2703 | 1.0381 [1.1057 | 1.96

Unilateral 172 1290 | 1.0381

The t value above resulted in the acceptance of the premise that
differences in mean reading differential between the two control groups
-Wwere not significant at the 05 level using a degree of freedmm of

209. 6h

Mixed Dominance and Reading Achievement

An effort vwas made to determine the difference in both mean reading
achievement and reading differential for children exhibiting mixed domi-
nance as contrasted with those of unilateral dominance by use of the 1
test. Results follow as Table XIII,

S S A AL AR LI ARSI LR Sl A R Y £
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Table XIII

P TSR Y e

3 A Comparison of Differences in Mean Reading Achievement
2 Between the Mixed Dominant Group
and the Unilateral Dominant Group

Reading Achievement

Dominance Number | in Grade Eouivalent 1 t .05
Mean Variance
Mixed X 155 9.9607 | 1.9383 |0.5731 | 1.96

t Unilateral 83 9.8518 1.9557

- P oo

: The two-tail t test analysis, using a degree of freedom of 167.07,
f revealed that the mixed dominant group did not significantly differ in
midan reading achieveme- ' Trum .ine unilaieral group % the 05 level of
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significance, The null hypothesis was retained: there exists no sig-
nificant difference at the .05 level between mixed and unilaterally
dominant groups in terms of mean reading achievement,

To remove the influence of I.Q. on results, reading differential
scores were computed. The comparison of mixed and unilaterally dominant
Pupils, in terms of reading differential, is reported in Table XIV. The
1 .05 value was determined using a degree of freedom of 197.52.

Table XIV

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

Reading Differential

Dominance Number | in Grade Equivalent t t .05
Mean Variance

Mixed © 155 0.1536 | 1.1506 |-0.1075 | 1.96
Unilateral 83 0.1675 0.7766

An analysis of the data provided by Tables XIII and XIV necessi-
tated the acceptance of the fourth hypothesis at the .05 level: there
was no significant difference in reading achievement between children
of mixed dominance and those of unilateral dominance.

In a further effort to discover a possible relationship between
dominance and reading achievement as presented by the second, third,
and fourth hypotheses, all subjects who scored below their grade norm
of 8.2 were compared, in terms of percantages in each dominance group,
with the percentages in those same dominance groups of subjects who
scored at or above grade level. The results are reported in Table XV.

Table XV reveals a slight tendency for subjects below grade level
in reading achievement to represent a larger percentage of crossed
dominance when compared to those above grade level, while the above-
grade-level subjects exhibit a greater percentage of mixed dominance.
Chi square was used to determine the significance of this finding. The
three dominance groups reported in Table XV were established as three
categories, in each of which the actual number of subjects below grade
level was compared with those at or above grade level.
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Table XV

in Total Reading Score

At or Above Grade Level

Eye-Hand Dominance of Subjects Below Grade ILevel

Compared with the Dominance of Subjects

Below 8.2 At and Above 8.2
~ Dominance Number Percent Number Percent
Unilateral 11 32.35 73 30.0L
Mixed 17 50,00 139 57.20
Crossed 6 17.65 3 12.76
Total 3 100,00 243 10000

in the groups.

Table XVI

Computation of Chi Square
to Determine Difference in Dominance

Between Subjects Below Grade Level in Total Reading Score
Compared with the Subjects At or Above Grade Level

Table XVI revealed a chi square of .885 which compared to 5.991,
the value given in the chi square table for the .05 level of signifi-
cance at a degree of freedom of 2, indicated no significant difference
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] Observed Expected 5

] Frequency (fo) Frequency (fe) fo - fe (£0-fe)¢/fe ratios

; At or Above|Below|At or Above|Below|At or Above|Below [At or Above [Below

% Grade Level Grade Level Grade Level |- Grade Level

% o1 | u| 137 103 .7 | w007 | .0u7

? 139 17 | 1369 |19 2.1 | -21| .032 | .230

;i 31 . 6 3205 )405 -105 105 0069 0511
df = (3-1) (2-1) = 2 x2 = .88%




Dominance Difference Between Children in Second and Eighth Grade

The results of a statistical analysis of the data relating to the
fifth hypothesis, i.e., that there is no significant difference in the
eye-hand dominance pattern of children between second and eighth grade,
would lack reliability without an evaluation of the dominance charac-
teristics of subjects who were dropped from the second grade population
as a result of the relocation of family residences. A comparison of
subjects dropped and those retained in the study at eighth grade, in
térms of dominance characteristics as tested at grade two, is presented
in Table XVII.

The greatest disparity shown in the table below existed in the
right-mixed dominance group, which offered a difference in percentage
between subjects remaining and those.dropped of only S.l1.

Table XVII

Eye~-Hand Dominance Characteristics
of Grade Two SubJjects
who Remained in the Grade Eight Study
as Compared to Those Dropped From the Study

P

3

e

= H
;

Total in | Subjects | Subjects Remaining: propped:
Eye Hand | Grade Two |Remaining | Dropped | in each in each
category | category
Right Right 187 132 55 17.65 Ll 72
Right Left 12 5 7 1.61 5.69
Right IMixed mw o | 33 8 11.91 6450
Left  Left 15 6 9 2.17 7.32
left  Right 105 16 29 27.40 23,58
Left  Mixed 22 15 7 5.h1 5.69
Mixed Mixed 2 2 o) 0. 72 0400
Eixed Right 12 5 7 1.81 5.69
Mixed Left i 3 1 1.08 0.81
Total 100 277 123 100,00 100490
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As further evidence of the similarity of both groups, Table XVIII
lists the percentages in each of the three dominance categories under
consideration. '

Table XVIII

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

e e v il TN L

Remaining: Dropped:
Percent Percent
Dominance in each in each
category category
Unilateral 49.82 52,04
“;_ — A
Crossed 29.25 29.27
Mixed 20,93 18.69
Total 100,00 100,00
[ o

Tables XVII and XVIII indicated that, while the optimum condition
of the presence of all second grade subjects in grade eight was not in
existence, the percentage of subjects dropped was reasonably in keeping
with the percentage remaining in the study, thereby obviating the con-
cern that subjects remaining in grade eight were not a true sample of
the orxriginal population from grade two.

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

The three dominance groups reported in Table 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 determine whether or not dominance claracteristics of these
subjects had changed. Results of this compariscn are reported in
Table XIX.

As reported in Table XIX, the computed chi square of 72.255 was
regarded as extremely significant and the hypothesis of no difference
between the two groups in terms of dominance characteristics must be
rejected at the 001 level. :
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Table XIX

Computation of Chi Square
to Determine the Difference in Dominance Characteristics
Between Grade Two and 3rade Eight

Observed Expected
Freguency (fo) Frequency (fe) fo = fe (fo-fe)2/fe ratios

Second | Eighth | Second |Eighth | Second | Eighth | Second | Eighth
Grade Grade Grade Grade Grade Grade Grade Grade

136 | 83 | 1200.5 | 109.5 | 26,5 | -26.5 | 6,33 | 6.033
59 155 107.0 107.0 ~418.5 u8.5 21.533 21.533

af = (3-1) (2-1) = 2 x% = 72,255

Dominance Differences Between Male and Female Subjects

A generally accepted premise has been that because female students
are more apt than male subjects to engage in small muscle activity, they
are also more likely to establish handedness earlier and more firmly.
This prompted the effort to determine a relationship between the eye-
hand dominance patterns of boys and girls.

Chi square was used to test the .significance of difference. The
three. dominance groups reported in Table XV were again established as
three categories in which the actual number of male and female subjects
was compared. Results are reported in Table XX.

Rejection of this sixth hypothesis required a chi square of
greater than 5.991 to be significant at the .05 level with two degrees
of freedom. The chi square of 1,296 is considerably less than signifi-
cant, leading to acceptance of the hypothesis: there is no significant
difference in the eye-hand dominance patterns of male and female
children. |
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Table XX

Computation of Chi Square

to Determine the Difference in Dominance Characteristics

Between Male and Female Students in Grade Eight

Observed Expected
Frequency (fo) Frequency (fe) fo - fe (fo-fe)2/fe ratios ;
i_Male Female Male Female Male Female Male Fenale %
i Lk 37.092 | 15.908 | 1,908 | -1.908 | 0.098 | 0.079
65 90 69,267 | 85.733 | <he267 | L4.267 | 0.263 | 0.212
18 17 154601 | 194359 | 2.359 | -2.359 | 0.356 | 0.287
df = (3-1) (2-1) = 2 x% = 1,296
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ITT. - CONCLUSIONS AND RECOMMENDATIONS

Purpose and Procedures

A total of 277 subjects were included in this investigation of a
possible relationship between hand-eye dominance and control character-
istics in regard to reading achievement and reading differential.
Corollary investigations were made of the possible distinctiion between
the controlling eye in binocular vision and the dominant eye used in
sighting, and of a developmental trend away from mixed dominance as re-
ported in an earlier study which followed this same population from
kindergarten to mid-third grade.

Subjects were administered two eye-cominance tests, the V-scope and
the hole-in-paper test, in gracde eight. The controlling eye was de-
“termined at both far-point and reading distance by the use of the Key-
stone Telebinocular.

A modified tapping test and a connecting dots test were administered.
Further determination of handedness was made by observing the subjects
in the act of writing, throwing, eating, hammering, batting, and kick-
ingo '

The California Short-Form Test of Mental Maturity was used to de-
termine the reading expectancy, and the California Achievement Test
assessed reading achievement, o -

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 tests, subjects were placed into three
groups also: unilateral dominance, mixed dominance, and crossed domi-
nance.

The t test was used to determine significance of differences in
reading achievenment and reading differential between crossed and mixed
dominant groups as compared with the unilaterally dominant group and '
between the crossed control group as compared with the wunilateral con-
trol group.

Chi square was used to identify differences in dominance configura-
tions of subjects below grade level in reading as compared with those
at and above grade level., Significance of differences between the con~
trolling eye and the dominant eye was determined by Chi square as were
changes in eye-hand dominance from second to eighth grade. Chi square
was also used to determine the differences in eye-hand dominance
patterns betveen males and fenmales,

Findings
A= 2 result of this ‘nvestigation, the following uypotheses failed
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to be rejected at the .05 level:

l. There is no significant difference in reading achievement be-
tween children of crossed dominance and those of unilateral
doninance.,

2. There is no significant difference in reading achievement be-
tween children evidencing crossed control and those with wni-
lateral control.

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

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

The following hypotheses were rejected at the .05 levels

l. 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 change in the eye-~-hand dominance pat-
tern of children between second and eighth grades.

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 hypothesis, cormparing dominant eye
status of subjects with that of their controlling eye, was based on
this investigator's subjective identification of the controlling eye
as determined by the Berners'! general description of control. The
Berner research determined the general control status but did not pre-
sent cut-offs for determination of the controlling eye specifically.
Recognizing this limitation, this investigator found a significant
difference (.001) between the controlling eye classification and that
of dominant eye: the tests measure different characteristics.

Rejection of the second hypothesis was based on the findings regard-
ing both eye and hand dominance: a significant change in eye~hand
dominance pattern occurred between grade two and grade eight.

Use of the tapping test and connecting dots test replicated from
Hillerich's study, supported the brief that handedness is a matter of
acoree, ranging from exact equality of hands to extreme differences in
skill with the right or ielt hond., 22227 mn Hillerich's tests, right
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handed subjects decreased in number by 31.68 percent from grade two to
grade eight, and ambidextrous subjects increased by nearly the same
anount., This finding is in opposition to the premise that the dominant
hand develops rather early in' life and strengthens in preference there-
after. This trend toward ambidexterity might be explained by the fact
that as children grow and develop, they actually become less dependent
upon their dominant hand and motor activity becomes more diversified.
This greater diversification of motor activity may have resulted in the
increase of children in the ambidextrous category.

Using the V-scope and the hole-in-paper test to determine eye
dominance, there was identified a marked increase in the percentage of
mixed eyedness in grade eight at the expense of right-eyed and left-
eyed subjects, This data would tend to remove support from Berner's con-
tention that the dominant eye used in sighting is developed shortly after
birth and does not change throughout the life of each individual unless
altered by trauma.

The dominance testing in eighth grade indicated that twenty-seven
percent of the population were unilaterally right dominant, while
slightly better than half were in the mixed dominant category. These
findings were rather inconsistant with those of other investigators be-
cause of the emphatic increase in mixed dominant subjects,

The suspicion that a longitudinal study might disclose a trend away
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 increase
of ninety-six and the unilaterally dominant group a decrease of fifty-
three. This removed suppvort from the prediction of Hillerich, based on
his identification of a decrease of mixed eyedness betweon kindergarten
and second grade, that a further decrease might be noticed in these sub-
jects by grade eizht,.

A possible limitation was apparent in the longitudinal aspect of
this study. The sample used was only a part of the original population
tested in kindergarten and second grade, with 277 subjects remaining from

the original number of 400. The effect of this limitation was diminished .

when subjects remaining in the study were compared with those transferred
by grade eight. The percent of subjects in each dominance category re-
vealed that the grade eight sample was representative of the original
grade two population,

It was established by Hillerich that a larger percentage of boys was
nixed dominant and below grade level in reading. This fact suggested a
possible explanation for the relationship found by some other invest-
igators between mixed dominance and reading disability: usually studies
reporting a relationship between these two factors were studies of boys.
This thought prompted the investigation of possible differences in eye-
hand dominance patterns between males and females in grade eight,.

Although it seems prooable that poys, “z:-use of the more varied
and more gross physical activity, were later in developing established
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handedness, analysis of the data evidenced that the differences were not
significant at the eighth grade level. This finding would suggest that
slover development of handedness in boys and their comparative lack of

readiness to begin reading may have no other relationship than co-exist-
ence,

It was readily apparent that in the sample investigated, dominance
was not a significant factor in reading achievement., The factor of in-
telligence was obviated by the finding that differences in reading
differential between the dominance groups were not significant. This
result is consistent with the earlier findings of Hillerich in the
original population from which these subjects came.

Further support and reinforcement for this conclusion came from the
deternination that the dominance configuration of subjects below grade
level in reading did not differ significantly from that of subjects at
or above grade level,

Control characteristics were also found to be non-significant factors
in both reading achievement and reading differential. This finding is
contrary to findings of the Berners that crossed control was an extremely
significant and causative factor in reading disability. As a possible
explanation for this discrepancy, it is noted that Berners' results were
based on retarded readers in a clinical setting while the sample for
this study was drawm from a normal school population, an explanation
suggested by Hillerich for the same discrepency in the literature on
dominance and reading.

While the group of 277 subjects was a sufficiently large sample,
other factors might have had a limiting effect on this study. The
subjects were generally well above the national norms in both reading
achievement and intelligence, Furthermore, their home and school en-
vironments were academically richer than average. While these factors
had no apparent effect on dominance itself, the question arises as to
whether the better background helped to overcome some presumed handicap
of dominance.

Recommendations

As a result of findings reported in this study, the following re-
comnendations are suggested:

l. There exist many areas for resedrch into causes of reading
disability which could prove more fruitful then the areas of
dominance or control.

2. Probative efforts should be made into the effect of the
decussation of the optic nerve allowing the right retinal
fibers of both eyes to terminate solsly in the right cerebral
hemisphere -nd vie ettt cetinal fibers of bo*h ejzz 42
terminate solely in the left hemisphere. Disquisiiion of this
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rarely referred to neurological phenomonon might discredit
future dominance research,

This study offered evidence of definite changes in dominance
status over a nine year period. Other longitudinal studies
could contribute to the research by verifying this trend and
by identifying changes in control as well as dominance status,

This study suggested a disagreenent between clinical and public
School studies in relating dominance and control characteristics
to reading disability. Other studies might use a different
approach to investigate this divergence further.

Visual acuity has been discounted in previous research as a
measure of eye dominance. A question might be raised regarding
the visual acuity of a given eye and its role of control in
binocular vision,
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and older reading problems, connoted no consistent tendency for eye
dominance, single eye superiority in acuity, hand dominance, or any
combination thereof to be related to reading achievement or reversals,

Harris, Albert J., How to Increase Reading Ability, New York, lLong-
man's Green and Co., 1961, pp. 249-250.

A complete presentation of the Harris Tests of Lateral
Dominance appears on pages 219-260. Observations based on 308 dis-
abled readers and 245 unselected students revealed that mixed hand
dominance decreased with age. This, however, was not a longitudinal
studye.

—mmnm—e— , "ateral Dominance, Directional Confusion, and Reading
Disability," Journal of Psychology, Vol. Lly, Second Half, October
1957, pp. 283-29L. )

Using the Harris Tests of lateral Dominance, the author
disclosed no evidence that eye dominance or foot dominance manifested
significant chanze with age. No significant difference existed in
the number of crossed dominance cases between the reading disability
group and the unselected child,

Hildreth, Gertrude H., "Development and Training of Hand Dominance,"
Journal of Genetic Psychology, Vol. 76, First Half, March 1950,
pp039'1000 7

It was reporied that strengthening hand dominance aided in
the adjustment of some children as old as ten or twelve, but not
with older students. Greater unilaterality was found among non-
stutterers.,

-------- , "A School Survey of Eye-Hand Dominance," Journal of
Applied Psychology, Vol. 29, No. 1, February 19LS, pp. 83-80.

The author, studying 101 boys and ninety girls from kinder-
garten through grade six, concluded that mixed dominance was not a
prevailing conditivu $m rescing disaviiity. o’€ found LlL~50 percent
mixed dominant.
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27,

28.

29,

Hillerich, Robert L., A Study of the Relationship Between Eye-Hand
Dominance and the Reading Achievement of Selected Primary Pupils,
unpublished doctoral dissertation, Colorado State College, 1962,
x=-108 pp.

This was 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 above in
reading. A longitudinal study.

Ihinger, Roberi F., "Lateral Dominance and Reading Achievement," in
Claremont Reading Conference Yearbook, Vol. 27, 1963, pp. 126-129.

““The author referred to his earlier investigation, wherein,
among 2,46 sinistral, bilateral, mixed lateral, and dextral school
children, no consistent differences in achievement with the lateral-
ity factor as a variable were revealed, '

———————— , "Some Relationships Among Laterality Groups at Three Grade
levels of Performance on the California Achievement Tests," in
Toward a Professional Identity in School Psychology, Los Angeles,
California Acdociation of Schooi Psycnoclogists and Psychometrists,
1963, pp0 70"7}1o

This study investigated the possibilities of differential
achievement in resding, arithmetic, and language amongZ 2,uli6 sinistral,
bilateral, and dextral school children to determine changes in inter-
relationships among these groups in grades three, five, and seven,
Lateral preference was not found to be a cogent factor in acadenic
achievenent.

e 304 .. Jansky,. Jeannette, "A Case of SeverzDyslexia with Aphasia-like Symptoms,"

31.

32,

Reading Teacher, Vol. 15, No. 2, November 1961, pp. 110-113. -

X case study of a twelve and one-half year old boy referred
to the Langzuage Disorder Clinic, Columbia Presbyterian Medical Center,
was imparted. It was revealed that laterality was not firmly established.

Jenkins, D.L., Andrew W. Bacon and Laura Elemendorf, "Mixed Dominance
and Reading Disability," American Journal of Orthopsychiatry, Vol.
7, Ne. 1, January 1937, pp. (2-5l.

This was a consideration of two sets of girl twins referred
to the Institute for Juvenile Research, Chicago. The evidence indi-
cated that confusion of right and left orientation with mixed dominance
may present something of an obstacle to learning to read.

Johnston, Philip W., The Relationship of Certain Anomalies of Vision
and Lateral Dominance to Reading Disabillity, monograph of the Society
for Rosoarch in Child Development, Vol. 2, No. 2, Serial No. 32,
Washington, Society for Research in Child Development, 1942, 147 pp.

The investigator reported the reliability of comprehensive
tests of handedness and eyedness administered to more than one
hundred public-school children. He disclosed that dominance and
reading were not relsted.
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33.

3L

35.

36.

38.

39.

Jones, A, V., "Issues in Beginning Reading," in Claremont Reading

Conference Yearbook, Vol. 28, 196%, pp. 107-113,
The consideration was presented that if ambiguous dominance

does exist, problems with spatial and directional orientation are

present in some degree and are reflected in language development.

Not a statistiicel evezluation. '

Kirk, Samuel A., "A Study of the Relationship of Ocular and Manual
preferences to Mirror Reading,® Journa2l of Genersl Psychology, Vol.
hly, 193k, pp. 192-205.

The administration of both Gray Oral Reading Paragraphs and
the Gray 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 defectives. Atypical subjects,
but the tests are of particular interest.

Leavell, Ullin W., "The Problems of Symbol Reversals and Confusicns,
Their Frequency and Remediation," Peabody Journal of Education,
Vol. 32, No. 3, November 195k, pp. 130-1L1.

The author presented case studies to support his claim that
use of the Hand-Eye Co-ordinator to remediate pupils! crossed-control
problems was an effective therapy in the elimination of reversale
with resultant improvement in the functional skill of language.

Leavell, Ullin W. and Harry S. Beck, "Ability of Retzrded Readers to
Recognize Symbols in Association with ILateral Dominance," Peabody
Journal of Education, Volo 37, No. 1, July 1959, pp. 7-1k.

. Thirty-eight elementary school pupils with reading problems
were categorized as to hand-eye dominance and placed into three groups.
There were no significant differences in I.Q. or reading ratio between

- unilatsral and mixed dominance groups. Contestable results based on

the few subjects in each subgroup.

Leavell, Ullin W. and Florence Chism Fulis, "Dominance and Displacement
of Visual Imagery in Relation to Reading Achievement," Peabody
Journal of Education, Vol. 21, No. 2, September 1943, pp. 103-108.

The purpose of this investigation was to relate lateral
dominance to displacement of visual imagery in space, natural tenden-
¢ié2 in directicnal movement, and reading achievement in 192 subjects
from a population of 2,500 used in a related study of lateral dom-
inance.,

Lund, Frederick H., "The Dependence of Eye-Hand Coordination Upon Eye
Dominance," American Journal of Psychology, Vol. Lly, No. L, October
193 2, PDe 755:'7620

Describing the results of the target or aiming test with 247
high school students, the author revealed a constant advantage in
efficiency of binocular vision over either eye alone, although the
dominant eye had an advantage over the non-cdcminant eye.

Monroe, Mariony Childr:n (i~ Cannot Read, Chicago, The University of
Chicago Press, i¥32, xv-205 pp.

Ll




One of the highly regarded early studies offering evidence s
to support a relationship between lack of unilateral deminance and
reading difficulty.

40, Muehl, S., "Relationship Between Word-Recognition Errors and Hand-
Eye Preference in Pre-School Children," Journal of Fducational
Psychology, Vol., Sk, December 1963, pp. 316-321,

A report of data collected from sixty-two pre-school child-
ren revealed that left laterality in pre-schoolers was associated

_ 3 with visual or perceptual patterns which could affect word recognition i

L] in later reading.

3 Lkl. Robinson, Helen M., "The Study of Disabilities in Reading," Elemen-
b tary School Journal, Vol. 38, No. 1, September 1937, pp. 15-28.
This srticle described the method of investigating reading
P Z § difficulties which was used in the Orthogenic School of the University
2 of Chicago. This school served as 2 1lab for the study of defieclencies
in learning and of maladjustments in behavior. A complete discussion
of causes of reading disability,.

ot

42. Schonell, Fred J., "The Relationship of Reading Disability to Handed-
ness and Certain Ocular Factors," British Journzl of Educational
Psychology, Vol. 10, November 1940, p. 227-23L; Vol. 9, Part i, Feb-
ruary 19L41, pp. 21-27.

The writer found evidence that the disability of a few back-
ward readers was in part due to their mixed eyedness and handedness,
and that left-handedness, per se, was not a cause of reading disabil-
ity but could be a contributing factor.

h3. Spache, George D., "Eye Preference, Visual Acuity, and Reading Ability,"
Elementary School Journal, Vol. L3, No. 9, May 1943, pp. 539-5L3.
This investigation reveals little relationship between visual
acuity and eye preference as measured by sighting tests. Poorly docu-
mented statistically.

. Stevenson, Lillian P., "Poor Readers in the Lower School of the
Laboratory Schools," in Clinical Studies in Reading I, Supplementary
Educational Monographs, No. 68, Chicago, The University of Chicago
Press, June 1949, pp. 7-25.

This study, based on eye-hand dominance and reading testg
given to an above average socio-economic school population, revealed
that the two outstanding charscteristics of poor readers were mixed
eye~hand preference and personal or emotional problems, An atypical
sample, d

IS, Stevenson, Lillian P. and Helen M. Robinscn, "Eye-Hand Preference, Re-
versals, and. Reading Progress,” in Clinical Studies in Reading, 11,
Supplementary FEducaticnal Monographs, No. 77, Chicago, The University
of Chicago Press, January 1953, pp. 83-88.

This study revealed that pupils who vere inconsistent in
right uvreference of hand and eye were not hand*_:>zp.2 Lo Learning to
icad 2nd made no swre reversals than those consistent in right prefer-
ence,
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L6,

b7,

L8.

k9.

50 [ 4

5l.

Teegarden, Iorene, "Clinical Identification of the Prospective Non-
reader," Child Development, Vol. 3, No. li, December 1932, pp. 3L6-

358.

This clinical investigation of fifty children, scattered
throughout the range of 258 entering first grade, revealed that con-
sistent right or left dorrinance, or ambidexterity with either eye are
conditions most favorable to success in reading,

Updegraff, Ruth, "Ocular Dominance in Young Children," The Psycho-
logical Bulletin, Vol. 29, No. 9, November 1932, pp. 65,

This investigation of 150 children using an adaptation of
the Miles A-B-C Vision Test, revealed that for many subjects ocular
dominance is not established before the age of threej thereafter it
is commonly found,-

Warren, Neil and Brant Clark, "A Consideration of Use of the Term
Ocular Dominance," Psychological Bulietin, Vol. 35, No. 5, May 1938
Pp. 298"30h0

These investigators found no justificsztion for the often-
expressed belief that the sighting eye is preferred, dominates or
asswies leadership in normal binocular vision,

-

Wilsen, Grace E. and Wllin W, Leavell, A Study of the Relation of
Functional Neurological Dominance to Reading Difficuliies in Selected
Cases of the licGuffey Reading Clinic, unpublished study, school of
Education, University of Virginia, 195k, 159 pp.

Thic study of Th9 school-age children disclosed that de-
ficiencies in language arts manifested themselves significantly in
more cases where hand-eye confusions or reversals or both were present,

Witty, Psul 2nc David Kopel, "Factors Associated with the Etiology of
Reading Disability,” Journal of Fducational Research, Vol. 29,
February 1936, pp. bh9=Ii55,

The authors!' study of one hindred public school students
disclosed data indicating little, if eny, relationship betveen reversal
errors and mixed hand-eye dominance. The validity of a questionnaire
for handedness is doubtful.

Wolfe, Iillian S., "Differential Factors in Specific Reading Disatility:
Y. Laterality of Function,” Jourral of Genetic Psychology, Vol. 58,
First Half, March 1941, pp. L45-56,

The author in this study of thirty-six eight- and nine-year-
old boys connoted that eye dominance, hand dominance, and hand versus
eye dominance are not related in a primary way to reading disability.
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V. APPENDIX

Definitions of Terms

Laterality: eye-hand vreference. This term is used synonomously with
dominance. As a generic term it refers to bodily behavior
characterized by the unilateral preference of the external
bipartite organs.

Unilateral dominance: the preferred hand and eye are on same side of
the body: right-eyed end right-handed or left-eyed and left-
handed.

Crossed dominance: the preferred'hand end eye are on opposite sides
of the body: right-eyed and right-handed or leit-eyed and left-
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-ecyed.

Sighting eye: the eye that is the preferrea eye in a monocular 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 as a unit
for visuel perception. Both eyes do not play an equal role but
there is a rivalry and one eye controls the binocular perception
while the other plays an assisting role. One consistently leads
or controls in these situations in vhich there must be a choice
between two images.

Corresponding control: +the controlling eye and preferred hsnd are on
the same side of the body: right controlling-eye and right-
handed, or left controlling-eye and left-handed.

Crossed control: the controlling eye and the preferred hand are or
opvosite sides of the body or no clear preference is indicated:
right controlling-eye and left~handed, left controlling-eye and
right-handed, or amibdextrous and right or left controlling-eye.
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