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The dominant eye has often been denned as the eye whose input is favored
in behavioral coordinations in which only one eye can be used, the eye pre-
ferred when monocular views are discrepant, or the eye manifesting physio-
logical or refractive superiority. Although its functional significance has not
yet been ascertained, patterns of ocular dominance have been shown to be
related to a large number of perceptual, performance, and clinical phenomena.
The nature of these relationships has remained obscure due to the variety of
alternative tests for and theoretical definitions of eye dominance.

The members of a bilateral pair of struc-
tures in the body seldom exhibit perfect
equality. Often, one member of the pair tends
to be preferred over the other in behavioral
coordinations, or it seems to manifest physio-
logical superiority. Thus, it is denned as
dominant. If one consistently writes or throws
a ball with the right hand, one is said to have
a dominant right hand. Likewise, if one al-
ways kicks a ball with the left foot, this
would be one's dominant foot.

Handedness and footedness are manifesta-
tions of sidedness or lateral dominance that
have been described for centuries. They are
so common that words derived from hand
usage have been incorporated into the lan-
guage. For example, the word adroit is de-
rived from the French word referring to the
right or agile side, while gawky refers to the
left side. However, one does not encounter
references to any form of lateral dominance
other than that of the limbs until 1S93 when
Porta discussed the existence of a dominant
eye in his book De Refractione.

Porta noticed that even when both eyes
are open, the input from only one may be
used. He suggested a demonstration that may
easily be repeated: First, one holds a pencil
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directly in front of oneself. Then, keeping
both eyes open, one aligns its tip with a point
on a distant wall. If one alternately winks
each eye, the pencil will remain in good align-
ment with the target for one eye's view; how-
ever, for the other eye's view, it will seem to
be shifted out of alignment. This implies that
the pencil and the distant point have been
aligned only in one eye's view, and the mis-
aligned view of the other eye has been ignored
or suppressed. It is intriguing to note that
during the performance of this simple task,
one is not aware that this alignment depends
upon only a single eye's view. Rather one
believes that both eyes are simultaneously
being used.

In coordinations such as these, the ob-
server unconsciously selects one monocular
input even though conditions allow for full
binocular viewing. The unconscious aspect
of the behavior probably accounts for the fact
that references to eye dominance do not ap-
pear in the literature again until 270 years
after Porta's original report. The phenomenon
is briefly mentioned by Humphrey (1861)
and Bonders (1864). Then there are only
scattered reports of a dominant eye until
the mid-1920s when interest in the problem
resulted in a flurry of research. At the
present time, over 235 papers have been pub-
lished that incorporate measures of ocular
dominance (Coren & Porac, 197S).

Ocular dominance does not have a long
research history, but this brevity is not in-
dicative of its perceptual importance. The
following is a situation that commonly occurs
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when one points at a distant target with one's
finger. In this simple situation, one cannot
effectively use both eyes. Convergence on
one's fingertip will result in stimulation of
noncorresponding retinal points by the distant
target, and it will appear double. Conver-
gence on the target will result in double
images of the fingertip. Thus, a significant
behavioral and perceptual problem emerges.
One must either point to two phenomenal
targets with one finger or point to one phe-
nomenal target with two apparent fingers.
Yet, in one's normal coordinations no diffi-
culty arises. One is not normally aware of
any diplopia, and only conscious direction of
attention will make one cognizant of its ex-
istence. The problem of visual interference
has been solved by dependence upon the
input from only one eye in the performance
of this alignment task and simultaneous sup-
pression of the view from the contralateral
eye in order to eliminate diplopic interference.
In situations such as this, it is behaviorally
adaptive for one eye to give way to the
other. Adoption of a strategy of monocular
viewing, despite the fact that both eyes are
open, simplifies problems of coordination and
localization between near and far distances.
The eye whose input is used in these situa-
tions is usually defined as the dominant eye.

The action of the dominant eye in assuming
priority of input when binocular stimulation
no longer provides stable, nonconflicting in-
formation has a behavioral function that is
quite clear. Unfortunately, the last 60 years
of research on the phenomenon have not been
distinguished by such clarity. The area has
been marked with definitional as well as
theoretical disagreement. Investigators have
not reached a consensus as to what measures
or behaviors distinguish the dominant eye
from its contralateral partner. Since the use-
fulness of any concept of eye dominance
depends in great measure upon the ability
to define which eye is dominant, it seems
appropriate to begin our discussion with a
definition of eye dominance before pro-
ceeding to a consideration of its behavioral
implications.

DEFINITION OF THE DOMINANT EYE

As in other areas of psychological research,
definitions of eye dominance are often derived
from the tests that are used to measure the
phenomenon. Since there seem to be as many
tests for eye dominance as there are re-
searchers who are interested in the problem,
this approach has often increased confusion
rather than clarified the nature of the domi-
nant eye. Walls (1951) cataloged approxi-
mately 25 different eye dominance measures,
and many more could be added to his list.
As a starting point, the measures that have
been most commonly used to ascertain and
define eye dominance are presented.

1. Sighting tests: To a psychologist, the
most interesting and relevant tests for ocular
dominance are behavioral. A frequently used
criterion for determining the dominant eye
is to ascertain which eye is habitually favored
in monocular sighting tasks, such as looking
through a telescope. Since only one can be
be used, a monocular selection is forced. The
eye that is preferred in these situations is
called the sighting dominant eye. A variety
of sighting measures have been devised.
Crider (1944), Coren and Kaplan (1973)
and Harris (1957) have described some of
the most frequently encountered variants
of such tests. Scheidemann and Robinette
(1932) and Suchman (1968) have provided
forms of this test that can be used with
preverbal children and infants.

2. Unconscious sighting tests: Conscious
sighting measures can be contaminated by
the fact that one knows that only one eye
will be used in the given coordination. Hence,
one may deliberate upon selecting which eye
will be used, or one may have been trained
to use a particular eye when choice is avail-
able. Such training is often associated with
learning to use a microscope.

Most importantly, eyedness measures in
these situations can be affected by hand domi-
nance unless care is taken to avoid such con-
tamination. Thus, in sighting down a rifle, the
pressure to have the dominant hand on the
trigger might be stronger than the pressure
to have the dominant eye aligned with the
sights. Several tests have been designed to
avoid these difficulties. The situation is ma-
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nipulated so that one believes that one is
operating with full binocular vision, and
manual dominance is not allowed to interact
with the measure. Porta's (1593) previously
mentioned near-far alignment demonstration
is an example of an unconscious sighting task.
However, the most popular test of this sort
(because it also controls for handedness) was
devised by Miles (1929, 1930). In this test,
one covers one's face with the wide end of a
truncated cardboard cone that is held with
both hands. One then peers at a distant target
that is seen through the smaller end of the
cone. One's subjective experience in this task
is that the alignment is being performed by
placing the cone midway between the two
eyes. One is not aware that this cannot be
the case and that the target may only be
seen when the aperture is aligned with one
hand or the other. The eye selected is the
dominant one.

Although the Miles's (1930) test seems to
be the most widely used unconscious sighting
test for both adults and children (Updegraff,
1932), other unconscious sighting measures
have been described (Asher, 1961; Coren &
Kaplan, 1973; Crider, 1944; Cuff, 1930;
Palmer, 1947). Coren (1974) has described
an unconscious sighting measure that is usable
with preverbal infants, and Crovitz and Zener
(1962) have devised a group test for eye
dominance based upon near-far alignment.
An interesting variant of an unconscious
sighting test has been described by Crider
and Gronwall and Sampson (1971). In this
test, one holds a small card in front of oneself
and reads it. In most instances, one prefer-
entially aligns the card with one eye or the
other. This appears to be another example of
unconscious sighting, but it may also be
somewhat contaminated by handedness.

3. Binocular rivalry tests: Binocular rivalry
occurs when the monocular views presented
to the two eyes are discrepant and cannot be
stereoscopically fused. In this situation the
two views alternate in consciousness. Since
asymmetries in the rivalry situation may indi-
cate differences in the saliency of the sensory
input, tests of binocular rivalry have been
used in denning the dominant eye (Cohen,
19S2; Toch, 1960; Washburn, Faison, &
Scott, 1934). Usually, the dominant eye is

defined as the one that maintains its view in
consciousness for a longer period of time.

4. Acuity tests: Investigators interested in
clinical problems of vision have frequently
defined the dominant eye as the physiologi-
cally or refractively superior eye. The most
common definition is based upon measure-
ments of visual acuity. For example, Duke-
Elder (195 2) defined the dominant eye as
one that manifests better resolution acuity
on standard acuity tests (e.g., Snellen letters,
Landolt C's, etc.).

5. Motoric efficiency tests: Another form
of superiority that one eye may manifest
concerns asymmetries in motoric efficiency.
For example, Crider (1935), Dolman (1920),
and Ogle (1964) defined the dominant eye
as the one that shows no deviation or phoria
during binocular fixation. As a variant of this
view, other investigators have studied fixation
behavior under conditions of strained conver-
gence where the binocularly fixated target
is held very close to the face. The eye that
continues to maintain fixation under these
conditions is said to be the dominant one
(Coren, 1974; Mills, 1925, 1928). Schoen
and Scofield (1935) measured the motoric
efficiency of the dominant eye by determining
which eye maintained fusional control while
convergence was taxed with a displacing prism
positioned in front of one eye. An interest-
ing, although probably unreliable, approach
to possible motoric imbalances has been de-
scribed by Danielson (1930) and Kovac and
Horkovic (1970). They contended that wink-
ing can be an indicator of the dominant eye.
The dominant eye is defined as either the eye
that is more difficult to wink or the eye that
cannot be winked without some lowering of
the contralateral eyelid.

The preceding five classes of eye dominance
tests are most frequently encountered in the
literature. These have received the most
empirical and theoretical attention. However,
there are additional viewpoints that are less
prominent.

6. Clarity tests: Pascal (1926) suggested
that the dominant eye provides an image
that is perceptually clearer and more intense.
He defined the dominant eye as the one that
gives the impression of having a more deeply
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saturated color when a filter is alternately
placed before each eye. Kovac and Horkovic
(1970) and Kovac and Ley (1969) related
image-clarity differences to differences in the
size of the pupillary aperture. The dominant
eye, according to their definition, has a larger
pupil; thus, it receives more light and
produces a clearer image.

7. Perceptual efficiency tests: A number of
investigators have used dichoptic presenta-
tions of discrepant images presented at brief
exposures to explore and define ocular domi-
nance (Kephart & Revesman, 1953; Ondercin,
Perry, & Childers, 1973; Perry & Childers,
1972). In these studies where the input to the
two eyes is different (i.e., different digits or
letters), the dominant eye is the one whose
view predominates.

8. Measurements of innervation density:
There is an interesting variant on the theme
of physiological asymmetries that was sug-
gested by Vinar (cited in Kovac & Horkovic,
1970). By means of ophthalmological tech-
niques, he examined the density relationship
between the receptors and the surrounding
tissue in each eye. He defined the dominant
eye as the one displaying a greater receptor
density. This method has also been used by
Kovac and Horkovic.

Because many forms of dominance testing
have been used, the present list is only partial
and globally organizes a number of different
criteria. However, it should be sufficient to
convince the reader that eye dominance has
been defined in terms of a large and diverse
battery of visual skills. To the extent that
each test embodies a definition of ocular
dominance, we are forced to conclude that
a large number of alternative definitions exist
for the dominant eye. Perhaps some addi-
tional clarity can be provided by looking at
the interrelationships among these measures.

PATTERNS OF OCULAR DOMINANCE

A multitude of theoretical orientations are
implied by the plethora of criteria used to
define the dominant eye. Thus, it is not sur-
prising to find only low intercorrelations be-
tween the various measures (Coren & Kaplan,
1973; Crider, 1944; Gronwall & Sampson,
1971; Jasper & Raney, 1937; Washburn

et al., 1934). This lack of consistency has
led Flax (1966) to suggest that the concept
of eye dominance may not be useful at all.

If all measures of ocular dominance were
highly intercorrelated, this would lead to the
conclusion that eye dominance consists of a
single mechanism. This was the earliest view
of the phenomenon (Parsons, 1924; Porta,
1S93), and it has continued until the present
day (Gronwall & Sampson, 1971; Harris,
19S7). However, many investigators have
contended that eye dominance consists of
several factors that may, in fact, be inde-
pendent of each other. Thus, a number of
different typologies of ocular dominance have
been developed over the years (Berner &
Berner, 19S3; Cohen, 19S2; Coren & Kaplan,
1973; Jasper & Raney, 1937; Lederer, 1961;
Walls, 1951). Unfortunately, the problem of
eye dominance does not seem to be simplified
by the fact that its various manifestations
are seen as independent phenomena. The
typologists continue to disagree about the
relevant forms of dominance that exist and
about the number of different mechanisms
represented in ocular dominance. The differ-
ent forms of eye dominance that have been
postulated range from two (Berner & Berner,
1953; Cohen, 1952; Walls, 1951) to as many
as five (Lederer, 1961). However, most of
these investigators have predominantly relied
upon the existing literature in order to
establish their classification schemes.

In a recent study, Coren and Kaplan
(1973) addressed themselves to this issue via
an empirical study. They administered a
representative battery of 13 common tests for
eye dominance to a sample of subjects. In
order to achieve maximal discriminability,
they chose not to use the traditional dichoto-
mous scoring procedures (right vs. left) but
rather scored the results in a graded fashion
that permitted the assessment of strength as
well as direction of dominance. A factor anal-
ysis was performed on the data, and three
orthogonal factors emerged: sighting, sensory,
and acuity dominance. The names applied to
the factors attempt to reflect the clusters of
tests that characterize each one.

As this is the only systematic attempt to
devise a classificatory scheme for eye domi-
nance, which is based completely on non-



884 CLARE PORAC AND STANLEY COREN

dichotomous scoring procedures, we shall use
their classifications in an attempt to discover
general trends and patterns of interrelation-
ships among eye dominance mechanisms.

1. Sighting dominance: This is the form of
eye dominance most analogous to handedness
or footedness, and it is generally measured
by performance on various conscious and un-
conscious sighting tasks. It reflects a behav-
ioral selection or preference for one eye's in-
put in two types of situations. Either both
eyes cannot be simultaneously used, or their
views are discrepant and unfusible. Besides
being the most commonly measured form of
ocular dominance, it also seems to be the
most reliably obtained. For example, the
sighting dominance factor in the Coren and
Kaplan (1973) study accounted for 67% of
the common variance among all of the mea-
sures used.

Over the years a number of studies have
explored sighting dominance using large
samples, and population norms are reasonably
consistent over these reports. Table 1 sum-
marizes the results of this work. As can be

seen from this table, approximately 65% of
all observers sight with the right eye, 32%
sight with the left eye, and the remaining
3% show no consistent preference. This means
that given repeated sighting opportunities or
various sighting tasks, 97% of all observers
will consistently use the same eye. Sighting
dominance is a consistent and pervasive phe-
nomenon. As Table 1 illustrates, the behavior
seems to be relatively independent of chrono-
logical age or cultural differences. In fact, it
has even been shown that animals, particu-
larly monkeys, display behaviors character-
istic of a sighting dominant eye (Cole, 1957;
Hall & Mayer, 1966; Kounin, 1938; Kruper,
Boyle, & Patton, 1966; Kruper, Patton, &
Koskoff, 1971; Smith, 1970). However, there
appears to be no evidence for sighting domi-
nance in animals other than primates. Thus
Crinella, Robinson, and Fish (1972) have
reported that cats display a paw preference
but not an eye preference. This suggests that
sighting dominance may be important to ani-
mals with binocular fields that overlap a great
deal, such as is found in the primates.

TABLE 1

STUDIES ON SIGHTING DOMINANCE SHOWING POPULATION PERCENTAGES OBTAINED

% sighting dominance
Study Location of study Subjects Right Left Mixed

Miles (1929)

Jasper & Raney (1937)

Crider (1944)

Zoetrout (1947)

Nagamata (1951)

Hughes (1953)

Spong (1962)

Groden (1969)

Dawson (1972)

Coren & Kaplan (1973)

Coren (1974)

U.S.

U.S.

U.S.

U.S.

Japan

Great Britain

Australia

U.S.

Africa
Australia

U.S.

U.S.

Children
Adults

Children

Adults

Adults

Adults

Adults

Children

Children

Adults
Adults

Adults

Infants
Children
Adults

67
66

63

62

77

66

82

65

53

67
60

62

62
65
65

30
30

27

31

23

34

18

35

25

33
40

28

38
35
35

22

10
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Sighting dominance may be predictive of
some pathological visual conditions. Coren
and Duckman (197S) have shown that a cer-
tain type of long-term functional monocular
suppression, known as amblyopia ex anopsia,
or "lazy eye," is most apt to develop in the
nonsighting eye. Similarly, Hugonnier and
Clayette-Hugonnier (1969) indicated that one
who displays strong sighting dominance is
more likely to develop motoric malfunctions
in the nonsighting eye.

Recently, some individual differences in
sighting dominance have come to light. First,
right-eyed sighters appear to be more con-
sistent in their sighting preference than left-
eyed sighters (Friedlander, 1971; Porac &
Coren, 197Sa). Second, although there appear
to be no sex differences associated with the
proportions of right- and left-eyed sighters,
Porac and Coren (197Sa) have shown that
males display more consistent sighting be-
haviors than do females. In fact, the entire
distribution of right-eyed scores in their male
sample showed a shift toward the extreme
right in comparison with the females. They
have suggested that these sex differences may
be due to environmental pressures. For ex-
ample, differential participation in sports ac-
tivities involving eye-hand coordination may
favor consistent laterality.

2. Sensory dominance: Sensory dominance
is best seen in binocular rivalry situations
where two discrepant monocular images al-
ternate in the conscious percept. If one eye's
view is present for longer periods of time,
this is taken as evidence for the sensory domi-
nance of that eye's input. Unlike sighting
dominance, sensory dominance has received
relatively little attention, and population
norms are not well-established. By taking the
results of a number of studies that employed
a binocular rivalry test for dominance, it is
possible to estimate the relative distribution
of right- and left-sensory-dominant observers.
Based upon the data of Cohen (19S2), Coren
and Kaplan (1973), Porac (1974), and
Washburn et al., (1934), 48% of the com-
bined samples showed preference for the right
eye, 32% favored the left eye, and 19%
were ambi-ocular. Thus, sensory dominance
seems to favor the right eye, as does sighting
dominance. However, the manifest dextrality

is considerably weaker than in sighting domi-
nance. In addition, there is a report of a
developmental increase in the strength of
sensory dominance, which is not apparent in
the literature on sighting dominance (Humph-
iss, 1969).

Sensory dominance represents a condition
in which there is a sustained discrepancy in
the input to the two eyes. These inputs are
nonfusible and alternate in consciousness.
Such stimulus conditions are seldom found in
normal viewing but seem confined to patho-
logical conditions such as strabismus or ani-
sometropia. It may be the case that this
mechanism does not express itself until the
normal binocular coordinations are in a state
of malfunction, and thus it may not be im-
portant for visually normal observers.

3. Acuity dominance: Acuity dominance
refers to the eye that performs with more
accuracy on measures of visual acuity. In
clinical situations, this is the criterion that is
most often used to determine ocular domi-
nance. Massive acuity differences between the
two eyes may influence the dominance rela-
tionship (Friedlander, 1971). However, Duke-
Elder's (19S2) statement that the absence of
monocular acuity asymmetries weakens any
manifest eye dominance does not appear to be
true (Crovitz, 1961). This has been directly
verified in studies where subjects have been
prescreened to guarantee that no imbalances
in acuities existed. Consistent sighting and
rivalry dominance performances, in percent-
ages consonant with the usual population
norms, have still been observed (Coren &
Kaplan, 1973; Porac & Coren, 197Sa).

The exact behavioral implications of acuity
dominance are somewhat unclear. Various at-
tempts have been made to correlate acuity
dominance to sighting dominance. Porac and
Coren (197Sb), Van Biervlet (1901), Woo
(1928), and Woo and Pearson (1927) have
reported that the eye with better visual acu-
ity tends to be the eye chosen to sight with.
However, a large number of other investiga-
tions have failed to confirm this relationship
(Coons & Mathias, 1928; Coren & Kaplan,
1973; Cuff, 1931; Gahagan, 1933; Geldard
& Crockett, 1930; Gronwall & Sampson,
1971; Snyder & Snyder, 1928). Crovitz
(1961) found that left-eyed sighters are more
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apt to have better visual acuity in their sight-
ing eye than are right-eyed sighters.

The only measures of ocular dominance
that seem to be associated with acuity domi-
nance are those related to situations in which
dichoptic or nondichoptic information is tach-
istoscopically presented (Coren & Kaplan,
1973; Hayashi & Bryden, 1967; Kephart &
Revesman, 1953; Perry & Childers, 1972).
The eye whose input is most frequently re-
ported is the eye with the better acuity. How-
ever, even this relationship does not appear
to hold as exposure time is lengthened to
values approximating 250 msec (Porac, 1974).
Hence, a normal observer, who does not have
massive acuity imbalances between the two
eyes, is not particularly dependent upon an
acuity-dominant eye. This factor may play a
role in cases where ocular pathology or large
refractive asymmetries exist.

When we carefully consider the three forms
of ocular dominance, it is clear that sighting
dominance is the most frequently measured
and best understood. In addition, the domi-
nance patterns manifested in sighting behav-
ior are the only ones that appear to be part of
normal visual coordinations. When this fact
is combined with Coren and Kaplan's (1973)
demonstration that the sighting dominance
factor accounts for the greatest portion of the
variance in their study, we are tempted to
agree with Crider (1944), who felt that sight-
ing dominance is the only significant form of
eye dominance. In this review, as we consider
the interaction between the dominant eye and
various behavioral phenomena, the term
dominant eye refers to the sighting dominant
eye.

EYE DOMINANCE AND GENERALIZED
LATERALITY

Ocular Dominance and Cerebral Dominance

The earliest view of eye dominance re-
garded it as one aspect of a generalized
laterality dimension in which the typical hu-
man being is right-handed, right-footed, and
right-eyed (Porta, 1593). The modern re-
statement of this view attempts to establish
relationships between eye dominance and a
dominant cerebral hemisphere using the domi-
nant hand as an index of cerebral dominance

(Belmont & Birch, 1963; Berman, 1973;
Delacato, 1959; Friedlander, 1971; Harris,
1957; Orton, 1937; Parsons, 1924).

There is little neurological and physiological
data to support the presence of any relation-
ship between ocular and cerebral dominance.
It is true that innervations to the arms and
legs are basically under the control of the
contralateral cerebral hemisphere. The left
hemisphere controls the right arm and leg,
while the right hemisphere controls the left
limbs. Thus, it may be appropriate to say that
if one is right-handed, one's left cerebral
hemisphere would be dominant. Such a sim-
ple relationship does not appear in the visual
system, since there is a semi-decussation of
the optic fibers at the optic chiasm. Hence,
neural messages from the right hemi-retinae
of both eyes travel to the right cerebral hemi-
sphere, while those from the left hemi-retinae
go to the left cerebral hemisphere. In other
words, stimulation of any one eye reaches
both cerebral hemispheres. Evidence from
various types of brain lesions demonstrate
how the fields of view in each eye are related
to the bilateral nature of the optic projec-
tions. If one side of the brain is destroyed,
one loses control of the contralateral hand
and foot. However, one does not become
blind in one eye; rather, one exhibits hemi-
anopsia or blindness for half of the field of
view in each eye. The neurological picture is
further complicated by evidence suggesting
that the foveal region of each retina is bi-
laterally represented. Thus, in cases of hemi-
anopsia, one may find that foveal vision re-
mains unimpaired even in the presence of
hemi-retinal blindness (Halstead, Walker, &
Bucy, 1940; Penfield & Rasmussen, 1950;
Sanford & Bair, 1939). Since eye dominance
is an exhibited preference for the input to one
eye, the neurological facts mitigate against a
simple relationship to a dominant cerebral
hemisphere. It cannot be said that one who
is right-eyed demonstrates the dominance of
the left cerebral hemisphere, or any hemi-
sphere for that matter.

These neurological facts notwithstanding,
the notion of a generalized dimension of lat-
erality has often been examined by attempt-
ing to establish the correlation between hand-
edness and eyedness. The experimental re-
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suits on this issue are rather mixed. There
are some studies that seem to find that eyed-
ness and handedness are in fact correlated
(Coons & Mathias, 1928; Eyre & Schmeckle,
1933; Friedlander, 1971; Humphrey, 1861;
Miles, 1930; Parsons, 1924; Selzer, 1933;
Updegraff, 1932; Van Biervlet, 1901). Other
reports indicate that there is no relationship
between the dominant eye and the dominant
hand (Coren & Kaplan, 1973; Cuff, 1931;
Geldard & Crockett, 1930; Groden, 1969;
Gronwall & Sampson, 1971; Kuroda, 1926;
Porac, 1974; Porac & Coren, 197Sa; Smith,
1933; Woo, 1928; Woo & Pearson, 1927).
Experiments with monkeys, who demonstrate
both eyedness and handedness, have also
failed to demonstrate any significant relation-
ship (Cole, 19S7; Kruper et al., 1967).

Studies reporting relationships between eyed-
ness and handedness may be slightly arti-
factual, since they have used sighting domi-
nance as their measure of eyedness. Most
people are right-handed and sight with their
right eyes. Hence, experimental samples con-
tain large numbers of right-handed and right-
eyed subjects even if these are independent
phenomena. Such findings are rendered even
more likely by the common tendency to use
dichotomous (left vs. right) or trichotomous
(left, right, and mixed) scoring procedures to
indicate dominance. As Collins and Collins
(1971) have pointed out, it is difficult to
avoid such an artifact under these conditions.
Studies that have used graded numerical rat-
ings to establish both side and strength of
dominance have managed to avoid these dif-
ficulties. Under these measurement pro-
cedures, one does not find a significant corre-
lation between eyedness and handedness
(Coren & Kaplan, 1973; Porac & Coren,
197Sa). The issue is complicated by the fact
that there appear to be sex differences in the
consistency of lateralization. Porac and Coren
have recently reported that males are more
likely to have ipsilateral hand-eye dominance
than are females. The implications of this
report for issues of cerebral dominance are
not at all clear.

A number of investigators have attempted
to test directly the relationship between eye
dominance and cerebral dominance. These
procedures take into account the fact that

each hemi-retinae projects to only one cere-
bral lobe. Researchers have looked for rela-
tionships between hemi-retinal or visual field
dominance and the whole eye dominance nor-
mally measured. Typical of such procedures
are those of Jasper and Raney (1937) and
Spreen, Miller, and Benton (1966). They
used an ambiguous apparent movement task
and measured whether the observer resolved
the movement in favor of the dominant visual
field (i.e., cerebral hemisphere) or whether
an entire eye was favored. Jasper and Raney
found that observers display both behaviors,
whereas Spreen et al. were forced to conclude
that no relationship exists between visual field
dominance and eye dominance. An alternative
approach has involved tachistoscopic recogni-
tion tasks. Experimenters using these tasks
have also found no relationship between
visual field superiority and the sighting domi-
nant eye (Hayashi & Bryden, 1967; Kussin &
Harcum, 1967; Sampson, 1969; White,
1969).

There is one line of evidence that does sug-
gest a link between cerebral and eye domi-
nance. Following the ablation of an entire
cerebral hemisphere, monkeys prefer to sight
with the eye that is contralateral to the re-
maining hemisphere (Ettlinger & Dawson,
1969; Kruper et al., 1967; Kruper et al.,
1971; Lehman, 1970). Equivalent studies
have been conducted on humans who have
brain lesions resulting in homonymous hemi-
anopsia. These reports are somewhat mixed
in their findings. Williams and Gassel (1962)
reported data in accord with that obtained
from monkey studies, while Rothschild and
Streifler (1952) presented opposite results.
Although such results seem to indicate a
relationship between cerebral dominance and
eye dominance, they might simply reflect the
relative processing dominance of the nasal or
crossed fibers over the temporal or uncrossed
ones. There is considerable evidence for such
dominance in normal observers (Crovitz,
1964; Crovitz & Lipscomb, 1963; Doty,
1958; Hubel & Weisel, 1959, 1962; Polyak,
1957). As we have indicated, there is no nec-
essary physiological relationship between a
single eye and a single cerebral lobe. Further-
more, the absence of stable correlations be-
tween indicators of cerebral dominance, such
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as handedness or visual half-field superiority,
and the dominant eye suggests that there is
little relationship between cerebral and ocular
lateralization.

Sensorimotor Coordinations and the
Dominant Eye

Although there is no physiological evidence
linking the dominant hand with the dominant
eye, one could speculate on the functional
advantage of having ipsilateral hand-eye
dominance. In many sensorimotor coordina-
tions, it would be useful to have the domi-
nant eye aligned with the dominant hand,
such as in aiming a pointer or throwing a
ball. A rather lyrical theory presented by Par-
sons (1924) elaborates on this point. Parsons
suggested that the preponderance of individu-
als with a dominant right hand and dominant
right eye is due to natural selection. He rea-
soned that a right-handed warrior would carry
his weapon in his right hand with his shield in
his left. This arrangement would provide
maximal defensive protection to the heart
and, hence, increase his survival advantage.
He further argued that a warrior with a domi-
nant eye on the same side as his dominant
hand would be more accurate in the place-
ment of his weapon in offensive actions. The
highest probability of survival rests with the
right-handed and the right-eyed warrior.
Hence, dextral laterality combinations over-
contribute to the genetic pool as other lateral-
ity combinations fall by the wayside. Al-
though Parson's explanation is amusing from
a contemporary point of view, there is evi-
dence which links accuracy in sensorimotor
coordinations with the dominant eye. Lund
(1932) empirically verified that greater tar-
get striking accuracy is found when the domi-
nant eye is used. Some investigators have
studied the effect of ocular dominance on rifle
marksmanship. Although Simpson and Som-
mer (1942) reported no relationship between
eye dominance and accuracy with a rifle,
Banister (193S), Crider (1943), Doyne
(1915) and Lebensohn (1942) all reported
better accuracy with the dominant eye.

A number of studies have looked at the
interaction between eye dominance and vari-
ous motor behaviors. It seems that in tasks
involving continuous visual monitoring and

control, such as mirror tracing, the use of the
dominant eye does not offer an advantage
(Ong & Rodman, 1972; Schrader, 1971; Sin-
clair & Smith, 19S7). However, when one
looks at tasks involving ballistic movements
or aiming, such as throwing a basketball or
hitting a baseball with a bat, one finds an
eye-hand effect. More accurate performance
seems to be associated with a dominant eye
and a dominant hand that are ipsilateral to
each other (Adams, 196S; Mills, 1925; Shick,
1971). Ipsilateral hand and eye dominance
has also been shown to provide benefits for
sports performance in children (Lavery, 1944)
and for driving ability in adults (Quinan,
1931).

Some of these sensorimotor effects may re-
flect postural differences that covary with eye
dominance. Greenberg (1960) reported that
the head is generally carried with a slight
tilt so as to bring the dominant eye closer to
the medial plane of the body. Since this
shifts the center of gravity, it may give more
freedom of movement to the ipsilateral hand.
Alternatively, the dominant eye may be more
efficient and thus provide better data upon
which to base motor movements. Empirically,
it is clear that better sensorimotor perform-
ance results when the dominant eye is used
and when that eye is ipsilateral to the domi-
nant hand.

Other Implications of Consistent Versus
Crossed Dominance

There is another body of data that deals
with the relationship between the dominant
eye and the dominant hand. The issues re-
volve around various types of neurological
and behavioral impairments and the relation-
ship to consistent (ipsilateral) or crossed
(contralateral) dominance of the eye and
hand.

Satz (1972) presented a model that at-
tempts to account for the higher incidence of
left-handedness in various brain-injured popu-
lations. One can formulate analogous hypothe-
ses pertaining to the distribution of eye domi-
nance. For instance, with reference to sight-
ing dominance, approximately 70% of all in-
dividuals are right-eyed, while 30% are left-
eyed. If one assumes that there is a physio-
logical component to eye dominance, one can
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apply Satz's reasoning. For the purpose of
argument, it is assumed that 10% of all indi-
viduals 'suffer central nervous system damage
resulting in a switch from their normal eye
dominance to the contralateral eye. Hence,
1% of this pathological population switches
to the left eye, while 3% switches to the
right. The resultant population contains 66%
right-eyed sighters and 34% left-eyed sight-
ers. As another example, out of a population
of 100 left-eyed and right-eyed sighters, 20%
of the sample manifesting left dominance are
neurologically damaged (7 out of 34), while
only 4% of the right-eyed sighters are im-
paired (3 out of 66). One might expect that
in complex coordinations, such as reading,
more difficulties would be found in the seg-
ment of the population that behaviorally
manifests left-eyedness, since this group is
likely to contain the higher percentage of
pathologically induced manifest eyedness. A
similar line of reasoning, which begins with
the premise that ipsilateral hand and eye
dominance is the norm, may lead one to ex-
pect difficulties in the crossed-dominance
groups.

Direct assessments of the relationship be-
tween eye dominance and neurological dam-
age tend to produce negative results (Crinella,
Beck, & Robinson, 1971; Forness, 1968;
Martin, Friedrich, Mortier, & Guignard,
1968). More consistent findings have been
reported within clinical samples where the
deficits are less clearly physiological. For
example, more left-eyedness and crossed dom-
inance have been found among hospitalized
psychopaths (Quinan, 1930) and in samples
of schizophrenics (Oddy & Lobstein, 1972;
Walker & Birch, 1970). In addition, weak or
inconsistent eye dominance and crossed domi-
nance have been associated with differences
along the dimension of field dependency-inde-
pendency in nonpathological samples (Daw-
son, 1972; Oltman & Capobianco, 1967). In-
vestigators who have looked at various be-
havioral and physiological anomalies in chil-
dren have reported analogous results. There
seems to be a higher proportion of left-eyed-
ness and crossed dominance in children with
various emotional problems (Castner, 1939),
more left-eyedness in retarded children
(Hughs, 1953), and more crossed dominance

in children with learning difficulties (Wold,
1968).

The relationship between eyedness and read-
ing disabilities has received the most concen-
trated experimental attention. It is felt that
departures from consistent dominance pat-
terris are representative of a neural matura-
tional lag. This, in turn, may result in a
tendency toward reading problems (De
Hirsch, 19S2). Several studies have linked
left-eyedness with reading abnormalities (La
Grone & Holland, 1943; MacMeeken, 1939,
1942; Monroe, 1932). However, the most
commonly reported relationship finds crossed
dominance associated with reading problems
(Dearborn, 1931; Gilkey & Parr, 1944; Har-
ris, 19S7; Orton, 1928, 1937; Rengstorf,
1967; Teegarden, 1932; Vernon, 19S7; Zang-
will, 1962). Despite this mass of data, the
issue is still not clear-cut. An equally impres-
sive list of studies, including samples of both
children and adults, have reported no rela-
tionship between eyedness and reading readi-
ness or success (Balow & Balow, 1964; Bel-
mont & Birch, 1963, 196S; Coleman &
Deutsch, 1964; Hallgren, 19SO; Harris, 19S7;
Imus, Rothney, & Baer, 1938; Stephens, Cun-
ningham, & Stigler, 1967; Stevenson & Rob-
inson, 1953; Vernon, 1957; Witty & Kopel,
1936). Similarly, there are reports showing
no relationship between crossed dominance
and reading abilities or problems (Beck,
1960; Capobianco, 1966; Forness, 1968; Sil-
ver & Hagen, 1960; Sparrow, 1969; Spitzer,
1959).

Hogg (1968) reported a case history of a
dyslexic patient that suggests a reason for the
conflicting data concerning eye dominance,
crossed dominance, and reading. He found
that his dyslexic patient switched his eye
preference as a function of convergence and
accommodation distance. Hence, the manifest
eye dominance in impaired individuals may
differ for the near and far convergence posi-
tions. This does not seem to be the case in
nonpathological populations where the agree-
ment between eye dominance patterns at near
and far distances seems to be reasonably
good (Coren & Kaplan, 1973; Miles, 1929;
Washburn et al., 1934). Possible eyedness
instability in anomalous groups must be taken
into account before attempting to relate
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physiological and performance impairments
to patterns of lateral dominance.

PERCEPTUAL PROCESSING AND THE
DOMINANT EYE

A number of perceptual processes have
been linked to patterns of ocular dominance.
Some of these center on motoric asymmetries
between the dominant and nondominant eye
and perceptual effects that may be linked to
these asymmetries. Several investigators have
shown that the sighting eye is motorically
superior to the nonsighting eye. This linkage
is so strong that the stability of nonconjugate
eye movements has been used as a test for
ocular dominance. It is a measure that corre-
lates well with other sighting tasks (Coren,
1974; Coren & Kaplan, 1973; Crider, 1935;
Mills, 192S).

Motor asymmetries between the two eyes
result in a number of interesting phenomena.
For example, Schoen and Schofield (1935)
employed a paradigm in which a prism was
placed before one eye. This laterally displaced
one monocular image. A large displacement
will disrupt fusion and result in diplopia;
however, these authors noted that greater
prismatic strength was required to disrupt
binocular fusion when the prism was placed
in front of the sighting dominant eye. They
attributed this to its greater motoric strength.
Clark (1935) measured convergence correc-
tions following fixation changes during read-
ing. Of his observers, 65% made larger cor-
rective movements with the nonsighting eye.
More recently, Money (1972) has shown the
superiority of the dominant eye in scanning
and post-eye movement recognition tasks.

Walls (1951) has elaborated the observa-
tion that there are motoric asymmetries be-
tween the dominant and nondominant eyes
into a theory of visual direction. He stated:

The essence of ocular dominance is the employ-
ment of the record of innervations to the muscles
of one eye only for the construction of binocular
percepts of visual direction, (p. 400)

Thus, the dominant eye is not only motori-
cally superior, but its movements provide the
primary information for the computation of
visual direction. As supportive evidence,
Walls offered a demonstration. A distant and
a near target are placed along the line of

sight of the dominant eye. Both eyes are
open, but the view of one is occluded as con-
vergence is changed from far to near. When
the nondominant eye is covered, this fixation
change does not result in any apparent move-
ment. Yet, when the dominant eye is oc-
cluded, the fixation change causes an apparent
movement of the far object. If both eyes were
uncovered, such a fixation change would
bring about diplopia of the far target. Walls's
demonstration implies that in normal vision,
the image to the nondominant eye is ignored
during such fixation changes so that stable
single vision and direction are maintained at
all distances in view. When the dominant
eye is covered and thus deprived of visual
information to the contrary, its movement is
centrally recorded and results in an apparent
shift in target locus. Walls felt that the
"visual ego" (the center point for egocentric
localization) resides in the dominant eye, and
the apparent movement phenomenon demon-
strates that only its movements are monitored
in the computation of visual direction.

There is other evidence linking egocentric
direction to the dominant eye. Howard and
Templeton (1966) reported that the ego-
centric straight-ahead direction is perceived in
terms of the dominant eye. Charnwood
(1949, 1965) also presented data showing
shifts in the "visual ego" as a function of the
dominant eye. Ogle (1964) demonstrated
that fixation disparity (slight convergence
error during fixation) most often occurs in
the nondominant eye. In the presence of fixa-
tion disparities, he found that the locus of the
fused target appears shifted in the direction
of the line of sight of the dominant eye. Ogle's
data would agree with Walls's (1951) conten-
tion that eye movement errors are more likely
to be found in the eye whose movements are
not crucial to any higher order perceptual
function. Nonetheless, Walls's suggestion that
only the movements of the dominant eye are
monitored in the computation of visual direc-
tion has been challenged by Lederer (1961)
and Ono, Wilkinson, Muter, and Mitson
(1972), who reported that apparent move-
ment can occur with either eye.

Charnwood (1965) has offered a different
theory for the displacement of apparent di-
rection toward the side of the dominant eye.
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He suggested that the input from the non-
dominant eye is attenuated during binocular
viewing. It has been experimentally demon-
strated that when neutral density filters are
placed before one eye, darkening its view, the
apparent position of external targets shifts
toward the contralateral eye (Diehl, 1942;
Francis & Harwood, 1959; Verhoeff, 193S).
Thus a diminution of the intensity of the
view of the nondominant eye may account for
the displacement of the "visual ego" toward
the side of the dominant eye. In further sup-
port of this contention, Francis and Harwood
(1959) and Watchurst (reported in Charn-
wood, 1965) have shown that one must em-
ploy darker neutral-density filters in front of
the dominant eye before localization shifts
can occur. This implies an extant intensity
difference between the input to the dominant
and nondominant eyes.

The observed shift in the locus of a target
toward the dominant eye appears in a num-
ber of simple situations. Mefferd and Wie-
land (1969) had subjects bisect a line. They
found that the locus of the midpoint was
shifted toward the side of the dominant eye.
This results in an overestimation of the seg-
ment on the side opposite to the dominant
eye.

There are also apparent size distortions as
a function of eye dominance. Targets placed
before the dominant eye (Coren & Porac,
1976) or on the same side of the visual field
as the dominant eye (Hirata, 1968) tend to
be overestimated. Thus, overestimation prob-
ably accounts for Miles's (1954) and for
Scott and Sumner's (1949) observations that
targets on the same side as the dominant eye
are frequently reported as being closer to the
observer. Such interactions between perceived
size and perceived locus may account for a
report by Dawson (1963) that indicates dif-
ferences in the magnitude of various geo-
metric illusions as a function of eye domi-
nance.

Some investigators have suggested that ocu-
lar dominance reflects an attentional rather
than a perceptual mechanism. This is char-
acterized by Davson (1949), who implied a
certain attentional priority for the input to
the dominant eye. Evidence to support such
claims, however, are somewhat conflicting.

On one hand, studies using dichoptic presen-
tations at brief exposures have found either
no difference between the two eyes in recog-
nition rates or differences that can be ac-
counted for on the basis of refractive asym-
metries (Coren & Kaplan, 1973; Kephart &
Revesman, 1953; Perry & Childers, 1972).
On the other hand, when nondichoptic stimu-
lus arrays are used, the dominant eye ap-
pears to perform with greater accuracy
(Money, 1972; Sampson & Spong, 1962).
Julesz (1971) has presented a provocative
demonstration that may be related to the pri-
ority of the dominant eye's image in the bi-
nocular view. He found that attempts to dis-
rupt monocular pattern organization met with
greater resistance if the contours were imaged
in the dominant eye.

EYE DOMINANCE: BASIS AND PLASTICITY

The disparate evidence available concern-
ing the interactions of the dominant eye with
other aspects of perceptual processing evokes
rather than answers questions about its basis
and mechanism. Is eye dominance a casual
visual habit as suggested by Gronwall and
Sampson (1971), or is it an adaptive response
arising out of a necessity to cope with dip-
lopia and discrepant stimulation inherent in
a visual system with a large degree of bi-
nocular overlap?

A number of researchers have addressed
themselves to this issue by looking at the plas-
ticity of eye dominance patterns. The ra-
tionale is simple. The ease with which eye
dominance patterns can be changed should be
a measure of the observer's dependence upon
the monocular preference. The consensus from
ophthalmological and optometric sources indi-
cates that eye dominance is relatively immu-
table, and subjective discomfort arises when
the dominance relationship is tampered with
(Duke-Elder, 1952; Miles, 1930; Mills, 1925;
Sheard, 1926).

Experimental interventions have met with
some success in attempting to reduce the
strength of dominance or to switch eye domi-
nance to the contralateral eye. The rationale
used in experimental intervention emanates
from observations, such as that of Charnwood
(1949), suggesting a reduction in the inten-
sity of the input to the nondominant eye. One
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can assume that such an attenuation of input
is analogous to the long-term suppression of
visual stimulation that is observed in certain
pathological syndromes, for example, in am-
blyopia ex anopsia (Coren & Duckman,
197S). In line with this assumption, a variety
of training procedures that have been shown
to alleviate pathological suppression (cf.
Shapero, 1971) have been applied to the non-
dominant eye of normal observers. This ap-
proach was taken by Porac (1974) and Porac
and Coren (197Sb). They attempted to
equalize the attentional saliency of the two
monocular views. Under these conditions, SO
minutes of intensive practice weakened the
previously observed eye dominance patterns.
Toch (1960) used a similar paradigm but
was unable to produce any shifts in eye
dominance, probably due to his brief prac-
tice period, which amounted to only 10 min-
utes. A number of more clinically oriented
studies have used prolonged periods of forced
attention to the input from the nondominant
eye, extending over periods of days or months,
and they have reported that the dominance
relationship can be shifted under these condi-
tions (Berner & Berner, 1953; Hamburger,
1943). Such data suggest that eye dominance
can be changed if sufficient time and effort
is expended to force attention to the non-
dominant eye.

The fact that eye dominance lends itself to
experiential intervention suggests a habitual
component to the phenomenon. However, the
fact that extensive training is necessary in
order to institute any measurable change
plus the frequent reports of prolonged sub-
jective discomfort indicate that the eye domi-
nance story is not quite that simple.

Eye dominance is characteristically associ-
ated with species who have large overlapping
monocular fields of view. The functional ad-
vantage of placing the two eyes in the frontal
plane of the head is obvious. It increases the
degree of overlap and allows additional depth
information through the processing of binoc-
ular disparity information. Unfortunately, it
is possible to have too much of a good thing.
A large degree of overlap between the fields,
plus the fact that there is fusion only for
objects stimulating corresponding retinal
points, means that visual discrepancy between

the two monocular views is a common occur-
rence. The eye dominance mechanism man-
ages to avoid this chaos of interference by
suppressing the image from the nondominant
eye in order to clear the way for the informa-
tion from the other eye to be processed. This
is consistent with Porac and Coren's (Note 1)
report that suppression of stimulus informa-
tion from the nondominant eye is found in
binocular but not monocular testing. The sta-
bility of population percentages of right- ver-
sus left-eyed individuals (see Table 1) and
the early onset and absence of developmental
trends (Coren, 1974) provide support for the
notion that monocular viewing via the domi-
nance mechanism is as natural and adaptive
to the organism as binocular fusion.

OCULAR DOMINANCE: CONCLUSIONS AND
QUESTIONS

This review has brought us to a point where
we can make several tentative conclusions and
pose several important questions. To begin
with, although there may be several impor-
tant forms of ocular dominance, it appears
that sighting dominance is probably the most
behaviorally significant type. There are im-
portant motoric and perceptual asymmetries
that are associated with sighting dominance.
Although there is little evidence to link eye
dominance with cerebral dominance, there
seem to be performance advantages that ac-
crue to those who possess consistent laterality
of eye and limb. The evidence is conflicting
at times, but there is a general suggestion that
left-eyedness and crossed dominance are more
probable in individuals manifesting a variety
of behavioral anomalies.

Certainly, the existence of a dominant eye
has been demonstrated. The available data
show that 97% of all visually normal human
observers manifest a sighting dominant eye.
There also seems to be a reasonable agree-
ment as to the functional significance of eye
dominance. Yet the presence of a dominant
eye does not in itself answer any questions;
rather, it evokes new queries. One would like
to specify the functional basis of eye domi-
nance in a visual system that has evolved
toward maximum binocularity and coopera-
tive fusion. The nature and basis of the sup-
pression of the nondominant eye has not as
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yet been empirically addressed. Furthermore,
the importance of eye dominance in sensori-
motor coordinations and information pickup,
such as in reading, as well as its possible ser-
vice as an indicator of neurological or behav-
ioral impairments have yet to be explored.
Bernard once wrote, "We are surrounded by
phenomena which we do not observe." The
pervasive and unconscious nature of eye
dominance can be classified with such phe-
nomena. The available data suggest that eye
dominance is worth observing more closely.

REFERENCE NOTE
1. Porac, C., & Coren, S. Suppression of vision in

the nondominant eye during recognition. Paper
presented at the meeting of the Psychonomic So-
ciety, Denver, November 1975.
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