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Monocular asymmetries in recognition
after an eye movement: Sighting

dominance and dextrality
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Although monocular recognition scores for targets presented immediately after an eye
movement do not differ, the two eyes show marked recognition asymmetries when both eyes
are receiving inputs but a specific target is only presented to one. In general, the right eye
performs better than the left, although there are interactions with sighting dominance and the
direction of eye movement.

Researchers in vision tend to treat the two eyes as
if they are interchangeable for most tasks. While it
is true that the left and the right eyes of visually
normal human observers do not differ structurally,
there are two lines of research which suggest that the
eyes do not function in an equivalent fashion. The
first suggestion comes from the literature on eye
dominance. Although there are several types of eye
dominance, the most important type appears to be
sighting dominance (Coren & Kaplan, 1973). The
sighting dominant eye is defined as the eye which is
habitually favored in tasks where only one eye can
be used. Common tasks which illustrate the use of a
sighting dominant eye include situations such as
sighting through a telescope or down a rifle (Coren &
Porac, 1978). One also finds a preference for the
input to the sighting eye under binocular viewing
conditions where the input to the two eyes is dis
crepant or unfusible (Porac & Coren, 1976). The
mechanisms which underlie the preference for the
sighting eye are still largely unknown. However, for
many years, investigators have postulated that differ
ences in eye-movement processes give rise to the
observed asymmetries in the preferred use of one of
the two eyes (Schoen & Scofield, 1935; Walls, 1951).
There is some evidence that supports this claim. For
example, Schoen and Scofield (1935) reported greater
fixation stability for the sighting eye, while Clark
(1935) has reported data which suggest that the sight
ing eye performs more accurate eye movements.
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There is also recent evidence which indicates
information-processing differences between the
sighting and the non sighting eyes during visual tasks
which require eye movements. For example, Money
(1972) has shown superior performance on the part
of the sighting eye during search tasks. Porac and
Coren (1977) also report information-processing
asymmetries as a function of eye dominance in an
illusion-decrement paradigm in which the eyes
scanned a common visual-geometric-illusion figure.
Their findings indicate that the superiority of the
sighting eye is present only under conditions where
both eyes are stimulated simultaneously. When one
eye is occluded, there are no asymmetries between
the performance of the sighting and the nonsighting
eyes. Such findings suggest that knowledge of an
observer's eye dominance may be useful in predict
ing which eye will show the more efficient or superior
performance.

There is another line of research which suggests
that the right and the left eyes function differently.
A number of investigators advocate the notion of a
binocular controlling eye which takes the lead during
complex binocular coordinations, while its contra
lateral partner functions in a secondary assisting
capacity (Benton, 1968; Berner & Berner, 1953; Brod
& Hamilton, 1971; Helveston, Billips, & Weber,
1970). In general, the noncontrolling eye shows
decreases in visual functioning (suppression of input)
during binocular viewing situations (Helveston,
Billips, & Weber, 1970). Brod and Hamilton (1971)
have suggested that the nature of habitual reading
patterns in Western cultures (scans from left to right)
dictate the establishment of a right controlling eye,
since this would lead to a more efficient system of
scanning control. They speculated that, regardless of
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sighting dominance, reading behaviors foster the
development of a right controlling eye, and they were
able to show that distortion of the visual input to the
right eye causes more of a disruption during reading
than does distortion of the input to the left.

The two lines of evidence reviewed above point
toward a performance superiority which favors either
the sighting dominant eye (regardless of side) or the
right eye (regardless of sighting dominance), especially
during situations which require eye movement. How
ever, the body of research which has explored recog
nition asymmetries between the two eyes under
movement conditions has not been large. Therefore,
the following experiment was conducted to investigate
the relationship between sighting dominance, right
eyedness, and recognition performance during a
simple eye-movement task.

METHOD

Subjects
From a large number of volunteers, 16 observers were selected

for participation. Al1 had 20120 Snel1en acuity in each eye,
symmetrical ocular muscle balance, and normal binocular func
tion as assessed by the Keystone Visual Skills Battery of tests.
Al1 participants were students or staff at the University of British
Columbia.

Each observer was tested on two measures of sighting dom
inance. The first was the Miles ABC Test (Miles, 1929, 1930)
in which the observer covers his or her face with the wide end
of a truncated cardboard cone. With both eyes open, the subject,
through the narrower aperture, views targets held by the experi
menter at a distance of approximately 2 m. The eye that is aligned
with the aperture is noted. The second assessment of sighting
dominance used the Point Test (Crovitz & Zener, 1962; Palmer,
1947), which requires the observer to point at the experimenter's
nose while keeping both eyes open. The two hands are used
alternately for pointing, and the eye aligned with the pointing
finger is noted by the experimenter. The results of these two
procedures are highly correlated with other tests for sighting
dominance (Coren & Kaplan, 1973; Porac & Coren, 1975a), and
they have been used as indices of eye dominance in a number of
studies (Porac & Coren, 1975a, 1975b, 1977; Porac, Whitford,
& Coren, 1976).

Four administrations of each test were used. In order to par
ticipate in the experiment, observers were required to show con
sistent sighting behaviors on al1 eight of the repetitions of the
sighting measures, in addition to meeting the visual prescreening
requirements. Using these criteria, eight right- and eight left
sighters were selected.

Stimuli and Procedure
The fixation stimulus was a black outline circle, with a diameter

of 30' of visual are, drawn on a white background. The reflec
tance of the black was 4070, while that of the white background
was 78070. The visual display was presented in an Iconix four
channel tachistoscope with an incident illumination of 9 cd/m'.

The basic stimulus presentation sequence was as fol1ows. The
outline circle appeared in the center of the visual field and the
observer was asked to fixate its center. A verbal ready signal
was given and then the outline circle was displaced 4 0 to the right
or to the left. A 40 displacement to initiate a saccade was chosen
to avoid large eye movements involving targets which might not
be visible in the periphery of both eyes. The direction of this
displacement was randomly determined, and observers were

instructed '0 shift their gaze to the circle in its new position.
A target probe, consisting of either a black horizontal or a black
vertical line, was presented within the displaced circle for a dura
tion of 25 msec. The observers were asked to identify the orienta
tion of the target probe. The interval between the offset of the
circle in its central position and the presentation of the test probe
in the displaced position was varied from 200 to 475 msec. There
were 12 possible delay intervals which differed from each other by
25 msec. These delay intervals were presented in a random order.
Thus, each trial involved an initial fixation, a displacement of the
outline circle to either the right or to the left of fixation, and a
presentation of a post-eye-movement target within the circle at
some time after the displacement. This procedure should assess
recognition performance in the immediate postsaccadic interval.

Two exposure conditions were employed. Either the observer
viewed the stimulus presentation with one eye occluded (monocular
viewing) or both eyes were kept open but different test probes
were presented separately to each of the two eyes (binocular view
ing). The binocular exposure was accomplished by placing
orthogonally oriented Polaroid filters within the fields of the
tachistoscope which separated the two eyes' views. This type of
exposure condition, where al1 of the stimuli except the crucial
test targets are visible to both eyes, has been called equivalence
occlusion (Lehmkule & Fox, 1976; Porac & Coren, 1977). In the
binocular viewing condition, the horizontal and the vertical lines
were presented on each trial, except that on one-half of the trials
the vertical line was shown to the right eye while the horizontal
line was simultaneously presented to the left, and on one-half of
the trials the converse was true. There were an equal number of
right and left displacements for each test probe by eye combination
at each fixation-probe time interval. There were 192 monocular
presentations and 96 binocular viewing trials.

Observers were given four alternative identification responses.
They could respond that they saw a horizontal line, a vertical line,
both a horizontal and a vertical line, or nothing in the circle
after the eye movement. Each observer participated in both
exposure conditions.

RESULTS AND DISCUSSION

The number of correct responses was scored sep
arately for each eye in each exposure condition.
When the observer responded either "horizontal" or
"vertical, " this was scored as a correct response, and
a response of "nothing" was scored as a miss for
each eye. When the observer responded that both
the horizontal and the vertical lines were present, a
correct response for both the right and the left eyes
was recorded. This scoring procedure was used in
both the binocular and the monocular exposure con
ditions so that the probability of a correct response
could be compared across these conditions. The per
formance of each eye was then converted to a
probability correct score.

As a first analysis, the effects of sighting dominance
on recognition scores were considered. These results
are shown in Figure I. Since there were no significant
differences in performance as a function of the dif
ferent fixation-probe time intervals, all analyses were
collapsed across this variable.

The sighting and the nonsighting eyes show equiv
alent recognition performances under monocular
exposure conditions (as shown in Figure IA), where
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Figure 1. The effects of sighting dominance on recognition following an eye movement. (A) Monocular perform
ance; (B) binocular performance; (C) replot of data from IB showing right-eye recognition superiority for both
right- and left-sighters.

each eye averages a probability correct of about .86.
There is no significant difference between the sighting
and the non sighting eyes [F(l,14) =: .02], nor is there
any difference between the scores of right- and left
sighters [F(I,14) =: .18].

Under conditions of binocular exposure, where
both eyes are simultaneously stimulated with different
target probes, there is a different pattern of results
(as shown in' Figure IB). Once again, there is no
difference between right- and left-sighters [F(l, 14) =:

2.98] and there is no significant difference as a func
tion of sighting dominance [F(1,14) =: .37]; however,
there is a highly significant interaction between the
types of sighting dominance (right vs. left) and the
eye that receivesthe target [F(l,14) =: 17.72, p < .001].
This interaction indicates that regardless of sighting'
dominance, the right eye seems to show a greater
recognition ability in this post-eye-movement task
when both eyes are open. The pattern can be seen
more readily by recasting the data in terms of the
right vs. the left eye for the two groups of sighters.
This is replotted as the solid lines in Figure 1C.
Reanalysis of the data in this form again shows no
significant effects of sighting dominance [F(I, 14) =
.37], but there is a right-eye superiority under the
binocular viewing conditions regardless of the type
of sighting dominance [F(l,14) = 17.72, p < .001].
Recasting the monocular data in terms of right and
left still shows no effect [F(l,14) =: .18]. These data
are replotted as the dotted lines in Figure 1C.

Further consideration of Figure lC reveals an
interesting aspect of the relationship between post
eye-movement recognition and the two exposure
conditions used in the study. Recognition accuracy of

the left eye is much lower in the binocular than in
the monocular viewing condition, and this difference
can be directly demonstrated. There is no significant
difference between binocular and monocular per
formance for the right eye in either the right-sighting
group [t(7) = 1.77] or the left-sighting group [t(7) ==
- .13]. On the other hand, both groups show a sig
nificant decrease in the performance of the left eye
under binocular exposure conditions [t(7) =: 3.56,
p < .01, for the right-sighters and t(7) = 2.37, p <
.05, for the left-sighters]. This suggests that the pres
ence of a stimulus input in the right eye suppresses the
recognition of an input to the left eye. This specu
lation is somewhat supported by recent neurophysio
logical evidence which indicates the possibility of
contralateral inhibition between the two monocular
channels. This contralateral inhibition probably
occurs at the point where the two input channels
converge (Bishop, 1973; Henry, Bishop, & Coombs,
1969; Jung, 1961; Sanderson, Darian-Smith, &
Bishop, 1969). Such inhibitory processes have been
suggested as an explanation of such visual phenomena
as binocular rivalry, where the input from one eye
momentarily dominates the binocular view while the
input to toe contralateral eye is suppressed (Fox &
Herrman, 1967; Walker, 1978). The present data
would suggest that such inhibition may not be com
pletely reciprocal and symmetrical under certain
circumstances. Rather, there seems to be a selective
suppression of the sinistral channel when there is
input presented to both eyes in the time period imme
diately following a saccade. This result is consistent
with clinical reports pertaining to amblyopia ex
anopsia, which is a clinical condition in which the
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input from one eye is suppressed with no apparent
physiological cause. The evidence suggests that the
amblyopically suppressed eye is more often the left,
rather than the right eye (Coren & Duckman, 1975).
These data are also consistent with the notion of a
right-sided controlling eye, which takes the lead
during binocular eye-movement tasks and whose
input receives preferential treatment (Brod &
Hamilton, 1971; Helveston, Billips, & Weber, 1970).
The etiology of the suppression of the left channel
may be experiential in nature, perhaps due to the left
to-right scan patterns required to read (Greenspan,
1976).

If such is the case, one might expect to find some
interaction between recognition performance and
the direction of eye movement prior to target presen
tation; therefore, the binocular presentation trials
were reanalyzed in terms of the direction of eye
movement. This analysis demonstrates some addi
tional asymmetries between the eyes. Following an
eye movement to the right of the fixation point,
recognition scores are significantly higher for the
sighting dominant eye [F(l,14) = 7.27, P < .02].
This datum is shown in Figure 2A. When the move
ment is to the left of the fixation position, there
is a different pattern of results, as shown in Figure 2B.
In this latter instance, there is a significant interac
tion between the type of sighting dominance which
an observer displays and the recognition performance
in each eye [F(l,14) = 30.42, p < .001]. As before,
the presence of such an interaction indicates that
there is a right-eye performance superiority during

leftward eye movements, regardless of the observer's
side of sighting dominance. This can be seen more
readily if one recasts the data as shown in Figure 2C.
Now the interaction becomes a main effect, indicating
that the right eye identifies target probes with greater
accuracy immediately following a leftward eye move
ment [F(l,14) = 30.42, p < .001].

When the direction of the eye movement is taken
into account, one finds that, under some conditions,
the sighting eye demonstrates better recognition,
while under others, the dextral eye performs more
accurately. The sighting eye displays its superiority
following rightward movements, while the right eye,
regardless of sighting dominance, shows better
performance following movements made to the left
of fixation.

The results of this experiment indicate that the two
eyes do not function in an equivalent fashion during
recognition tasks immediately following eye move
ments. Although the two eyes are equally efficient
under monocular conditions (where one eye is
occluded), binocular recognition tends to favor the
input to the right eye. Under these latter conditions,
the left eye seems to be suppressed, since its per
formance is below that seen under monocular testing.
Knowledge of an observer's sighting dominance
characteristics can serve to better predict an observer's
recognition accuracy if the direction of the eye move
ment preceding the recognition task is taken into
account. Right-sighters always show a performance
asymmetry which favors the sighting eye; however,
the performance of left-sighters varies with the direc-
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Figure 2. Directional analysis of binocular recognition scores. (A) Sighting eye superiority after rightward move
ments; (8) interaction between type-of-sighting dominance and recognition superiority after leftward movements;
(C) replot of data in 2B showing right-eye superiority for both types of sighters following a leftward movement.



tion of the preceding eye movement. Porac and
Coren (1976) proposed that the two eyes might not
function in an equivalent fashion during binocular
viewing and they pointed to sighting dominance as
one example of this asymmetry. These data support
this notion but also indicate that monocular asym
metries during binocular vision may be related to the
nature of the task, as well as to any stable sighting
dominance characteristics displayed by observers.
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