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ABSTRACT |

Two techniques, a binocular matching task and a binocular rivalry
task, were designed to yleld relative dominance weights for the two
eyes, the crossed and uncrossed visual pathways and the two cerebral
hemispheres. Twenty subjects with normal vision were run on all con-
ditions. Intercorrelations of the dominance weights of the two methods
produced a number of hypotheses about visual functioning: (1) the left
hemisphere appears more dominant for rivalry; (2) the right hemisphere
appears more dominant for brightness matching; (3) the right hemisphere
appears more dominant for lateral eye movements; (4) right-movers appear
more often to have the left eye dominant, and left-movers the right eye
dominant,
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PURPOSE

Much current interest in neuropsychology 1s centered on the
functional asymmetries of the two hemispheres. The o0ld idea of the
one dominant hemisphere, responsible for all functions is now seen to
be an over-gimplification, and the question today is what specific
functions are initiated by which hemisphere.

The pioneer of cerebral function, Hughlings Jackson (1915) clearly
emphasized that the so-called 'dominant' hemisphere, while apparently
solely responsible for language, was not the exclusive agent in verbal
behavior. The 'non-dominant' hemisphere also played a part - in emotive
language for example. Unfortunately, later workers ignored Jackson's
observatiosns and the dichotomy between the two hemispheres became a
part of the 'conventional wisdom' of psychology. The 'dominant' hemi-
sphere was mistakenly taken to dominate over all psychological functlions
not Jjust over language.

Today the concept of dominance has been accepted as suggesting the
greater influence of one hemisphere in mediating a specific function,
with the understanding that the other hemisphere may also subserve the
function to some, perhaps considerable, extent. The concept of dominance
has been extended to describe the greater functional importance of one
eye or ear compared to the other complementary organ. The dominant eye
or ear may be thought of as somehow being more efficient or contributing
more stimulus energy or being more favoured in attention than the other
eye or ear, as judged by each eye or ear's separate performance in a
perceptual task. In this study the concept of dominance is further
extended to describe the possible differences between the crossed and

uncrossed visual pathways. Differences between these pathways, corres-




pornding to the nasal and temporal hemi-retinae, have been observed in
some studies, as described in the next section.

The purpose of this study was to separate the relative dominance of
the two eyes, the crossed and uncrossed visual pathways and the two
hemi spheres in the human visual system. The literature suggests that
the concept of dominance is meaningful only with respeoct to a specific
function or task, so in this study, dominance weights were obtained by
two different methods to investigate the relationships between laterality
differences and task characteristies. The use of different but comparable
measures would reveal the extent of communality betwee: different tasks.
Such ‘'common factors' could relate to modes of functioning of the visual
system. Differences between task characteristics could relate to
differences in task performance. Such relationships, if they exist, might
be expected to reveal new information on the differential functioning of
the visual system. l




BACKGROUND

Major Methods For Studying Laterality Differences

Currently, neurologlists, physlologists and psychologists are re-
examining the problem of the lateralization of cerebral functions in man.
Four major lines of research are discernible:

Unihemispheric Lesions

Unihemisphere lesions often produce decrement in learned or familiar
tasks. The interpretation given is that the greater the deficit produced
by a lesion the greater the involvement of that locus in the function
being tested. Often the exact locus of a lesion is less crucial than
the hemisphere in which the lesion is situated. Thus, left hemisphere
lesions almost anywhere in the temporal lobe cause disturbances in

symbolic functions, while lesions of the corresponding areas in the

right hemisphere produce greater loss of perceptual (e.g. visual, auditory

and tactile) skills. One could describe this phenomenon by reasoning

that the left hemisphere is dominant for language while the right hemi-
sphere is dominant for perceptual skills, Fbr,gxamples of current work in
this area one can refer to Mountcastle, (1962); Schulhoff and Goodglass,
1969; Milner, 1968; DeRenzi, 1968.

The Effects of Commisurectomy

From the time Sperry instituted the procedure of commisurectomy as
effective treatment for severe epilepsy, investigations of such 'split-
brain' patients has procegded apace. The technique of commisurectomy in
humans involves cutting of the forebrain commissural fibres - the corpus
callosum and the anterior commissure, which connect opposite halves of
the neocortex. Sometimes the hippocampal commissure is also severed,
since it closely underlays the ocrpus callosum. With the commisural
fibres severed the separate abilities of one hemisphere can be more pre-

cisely examined, free of the confounding involvement of the other hemi-
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sphere. Split-brain patients show evidence of clear functional
independence of the hemispheres, as if they have two 'minds' in one body.
The left hemisphere is almost invariably responsible for verbal functions
while the right is usually incapable of verbal behavior, belng essentially
'dunb! (Sperry, 1968). Evidence suggests that other higher functions,
such as perceptual skills, may be lateralized, though less drastically
than language. (Gazzaniga, 1970).

Electrophysiological Methods

Typically work in this area involves the measurement of EEG or
evoked potentials in response to stimull presented to one hemisphere or
the other. Because differences between responses of the two hemispheres
have not generally been of interest to researchers in the field of
electrophysiology, most studies collect data from electrodes at the
vertex of the head or on one side of the head only. The assumption is
that both hemispheres behave in the same way with respect to the parti-
cular variable under investigation or else that the inter-hemispheric
differences are not important or are not of interest.

Today more workers are interested in inter-hemispheric differences in
response to various stimuli (e.g. verbal vs. non-verbal). Comparisons
between the hemispheres of the evoked potentials can be made in terms of
latency and amplitude of select components, consistency of the wave-shape
within and across hemispheres and specific characteristics of the wave-
shape. (Martin, 1970; Buchbaum & Fedio, 1969). Specifically, relation-
ships between hemisphere differences in evoked potentials to visual stimuli
and handedness have been found (Eason, Groves, White, & Oden, 1967).

EEG studies also point to differences between the hemispheres in tems
of amount and amplitude of alpha and alpha blocking. These differences

have also been related to other laterality differences such as handedness




and lateral eye movements. (lindsley, 1940; Giannitrapani, Sorkin, &
Enenstein, 1966; Bakan, 1969).-

Psychological Studies on Normal Subjects

Using normal subjects laterality differences have been demonstrated
in several areas. Kimura's dichotic listening technique shows the
lateralization of the processing of verbal and non-verbal auditory
material (Kimura, 1964). Much work has been done on laterality differ-
ences in vision (White, 1969). Generally studies in this area have looked
at differences in thresholds of recognition of stimuli presentgd to each
eye or each visual fleld. Accuracy of recall of competing stimuli in .
different eyes or visual fields has also been studied as a method
analogous to the dichotic listening technique, (Corballis, 1964; Sampson,
1964). A more detailed discussion of work in the area of laterality
differences in vision follows in the next section on specific differen-
ces between parts of the visual system.

Specific Laterality Differences in Vision

Eye Differences

Considerable work has been done on eye dominance and eye differences
Judged on a variety of criterla. Much of the contribution has come from
the field of optometry, where the study of abnormalities in vision has
provided a greater understanding of the normal visual system.

The study of eye dominance reveals the lack of consistency among the
various indices used. For example, the eye that is considered the best
eye by a subject can often be poorest in acuity; the 'preferred! eye may
not show dominance in a binocular rivalry test and so forth. The deter-
mination of eye dominance is dependent on the type of measure used. No
consistently popular indices of eye dominance have emerged in the
literature (Walls, 1952). One test that is easy to administer and in-
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tuitively appealing is the sighting test: the subject points at an
object with a finger with both eyes open, and then closes one eye to
discover which eye is actually aligned with the object and the finger --
this being taken as the dominant sighting eye. Another sighting test
requires the subject to look through a tube at an object, thus foreing
the cholce of one eye. This is called the 'preferred eye!.

Such 'global! behavioural tests correlate weakly, though positively,
with each other, and the relationship may be attributable to the 'motor!
aspects that are common to the measures (Walls, 1952).

A few studies will be described to illustrate some of the experi-
mental situations that reveal differences in ocular functioning. Such
differences are found with measures of basic visual processes, such as
contour formation and binocular rivalry and also with more cognitive tasks
such as reaction time and recall measures.

Creed and Harding (1935) looked at the latencies of after-images of
stimuli projected to each eye separately and found the right after-image
latency consistently shorter than the left. Théy explain this by the
assumption that preference in use for the right eye facilitates conduc-
tion of its stimulation.

Flom, Heath and Takahashi (1963) found contour interactions to be
stronger in the "better seeing eye", even though no significant differ-
ences in acuity were found in their subjects. The authors interpret
the results as suggesting "a dominant or stronger signal reaching the
site of interaction from one eye'.

Looking at eye differences in a more cognitive task, Minucei and
‘Gnner (1964) showed that reaction times differ depending on which eye
is stimulated: reaction times are fastest to stimuli presented binocu-

larly and slowest in response to stimuli presented to the non-dominant
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eye (dominance determined by a sighting test).

In a study of binocular rivalry and immediate memory, Sampson and
Horrocks (1967) found that recall of different digits presented
simul taneously to the two eyés was superior for digits presented to the
dominant eye (dominance determined by the finger aiming test).

Since the physiological mechanisms underlylng vision are little
known, speculation on the reasons for differences between the eyes in
various situations may not be fruitful here. However, it seems clear
that each eye contributes information to the final percept partly
independently of the other eye. The independent processes could take
place at the retina or higher centers. Presumably the exact locus or
loci of ocular interaction would depend on the nature of the task pre-
sented.

In the present study eye dominance is measured by a binocular
rivalry task and a binocular brightness matching task. A third measure -
a sighting test - is included to allow comparison with data from this
and other studies, in which eye dominance is so ‘determined.

Visual Pathway Differences

The data on differences between the crossed and uncrossed pathways is
sparse, especially for humans. Phylogenetically it appears that the
lower mammals may have stronger predominance of the crossed pathways while
in the monkey and man the pathways are more nearly equal in influence.
With cats, electrophysiological studies have demonstrated the numerical
preponderance of crossed fibre in the visual system and of centralaterally
dominated single units in the cat's cortex. (Burns, Heron & Grafstein,
1960; Hubel & Wiesel, 1962. In monkeys the greater influence of the

crossed pathways is less obvious, but still apparent (Kruper, Boyle &
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Patton, 1967).

With humans, a few binocular rivalry studies have investigated
differences between visual fields. Bower & Haley (1964)found temporal
differences in a rivalry situation, with the nasal hemi-retina having
priority--the crossed pathways dominate at least temporally. These
workers claim to detect four temporal stages in binocular vision (using
digits exposed from 10 msec up to 650 msec.)

a. Read-in from nasal hemi-retinae.

b. Read-in from dominant eye.

¢. Rivalry,

d. Binocular vision.

Crovitz and Lipscomb (1963) discuss the possibility of the dominance
of the nasal hemi-retinae and the crossed-fibre system in binocular
colour rivalry. They confirm Koellner's Effect which describes the
initial dominance of the colour presented to the nasal hemi-retinae in
rivalry. Crovitz and Lipscomb say their data "suggest the value of
considering that the binocular field develops over time from the mono-
cular fields with the crossed fibre system dominant at an early stage".

Several studies have reported faster reaction times of humans to
stimuli presented to the nasal hemi-retinae, compared to stimuli presented
to the temporal hemi-retinae (Woodworth & Schlosberg, 1965). More recently,
Bower (1966) finds a difference of 1.5 msec between the conduction times
(from eye to cortex) of impulses in the crossed and uncrossed pathways
of man - the crossed being the faster.

Some workers (Wyke & Ettlinger, 1961; Hayashi & Bryden, 1967) here
proposed that right field superiority in recall of tachistoscopically

presented material is due to a combination of right eye dominance and
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crossed pathway dominance. This view is an alternative to postulating

a left hemisphere influence in the recall task. In studies of laterality
differences the dependent variable is often the amount of material re-
called from the two visual fields under conditions of near-threshold
exposure (Bryden, 1960; Heron 1957). The use of marginal stimulus
conditions might give rise to a confounding variable in the form of
differences between the crossed and uncrossed pathways. (Zurif &
Bryden, 1969) Under more normal conditions of viewing, differences
between these pathways may not be important, However, the present study
was designed to uncover possible pathway differences, 1ndependént of eye
or hemisphere differences, under conditions of viewing that might be
considered normal in terms of the above threshold luminance levels of
the stimuli.

Hemisphere Differences in Vision

As mentioned earlier, the dichotic presentation of auditory stimuli
has shown in general a right ear superiority for recall of verbal
material, and a left ear superiority for recallfof_pqq;verbgl_gqggrig;,
music (Kimura, 1964). These ear effects are interpreted as evidence of
the lateralization of the processing of different types of aural material,
assuming the dominance of the contralateral auditory pathways, over the
ipsilateral. Verbal material is handled more effectively by the left
hemi sphere and non-verbal material by the right hemisphere, for the great
majority of subjects.

With vision, no such analogous effect has been demonstrated, perhaps
partly because of a less obvious difference between the crossed and
uncrossed pathways in man. However a complicating factor in investi-
gations of a hemisphere influence on the perception of visual stimuli is

the possible presence of internal scanning mechanisms or attentional blases
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related to ocular scanning.

The importance of scanning mechanisms might be related to the
cognitive complexity of the task as well as the type of stimuli used.
The great majority of studies on hemisphere influences on vision have
used recall of tachistoscopically-presented words as the dependent
variable, ever since Mishkin and Forgays (1952) discovered that while
English words presented briefly in left and right visual field to
Inglish speaking subjects showed greater recall accuracy in RVF,
Yiddish words with Yiddish speaking subjects produced greater LVF
accuracy. This study suggested a hemi-field difference attributable to
reading habits. Heron (1957) extended the concept to postulate
"directional post-exposure scanning" to account for the fact that recall
superiority in LVF was found for verbal material (English) presented
bilaterally (i.e., on both sides of the fixation point simultaneously),
with RVF superiority for unilateral presentation (a word presented in
either right or left of fixation point). Briefly, the hypothesis states
that in reading unilateral presentations a conflict in scanning exists
for the LVF--the eye has to move to the left to start the "sentence"
but also tends to move to the right to read the "sentence" whereas for
the RVF there is no such conflict because both tendencies are in the
same direction -- to the right. This gives better accuracy scores for
recall from RVF with unilateral presentation. With bilateral presenta-
tion, the LVF is favoured first in time, giving the material there the
advantage of primacy.

While much evidence exists in favour of a reading set (or other
scanning strategies), in processing near-threshold stimuli several

studies point to a hemisphere factor with verbal material. Bryden &
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Rainey (1963 found that when (English) alphabetical material was
exposed unilaterally, a RVF superiority existed. This result is con-
sistent with Heron's scanning hypothesis, but also with the involvement

of the left hemisphere in processing the material in the RVF faster

than in LVF due to the more direct visual pathways involved in the former.

In attempting to eliminate the confounding influence of reading sets,
Barton, Goodglass and Shai (1965) found a RVF superiority for 3-letter
Yiddish words unilaterally presented dat threshold exposure, vertically
mounted in the hemifield. The rapid, near threshold durations and the
vertical display could discourage the operation of any scanniné tendency.
Also the unilateral Yiddish words should create a LVF superiority accord-
ing to Heron's scanning hypothesis. Hence the data strongly suggests

the involvement of the left hemisphere in more effective processing of
RVF verbal material.

The use of non-verbal material would discourage a reading set, and
some evidence exists to suggest smaller hemifield differences with uni-
lateral presentation of geometric forms. Bryden (1960) (also Bryden &
Rainey 1963; Heron, 1957) found no difference between the hemifields
for recall of geometric forms, presented unilaterally, while unilateral
verbal material showed better RVF accuracy. This would mean that the
scanning mechanism of Heron is specific to verbal material, or else
suggest a hemispheric asymmetry with geometric stimull in favour of
the right hemisphere. With familiar (as opposed to abstract) forms
(e.g. drawings of houses etc.) unilateral presentation shows a right
visual field superiority (Bryden & Rainey, 1963; Wyke & Ettinger, 1961).
The differenc: between familiar objects and abstract forms may be due
to verbal labeling of familiar objects in processing and recall, hence

the greater efficiency of the direct pathways from RVF to left hemisphere.
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A relationship between field differences and handedness has been
reported (Zurif & Bryden, 1969) strongly implicating a hemisphere
factor.

However, the data in this fleld so far gathered is contradictory
and generally confounded with many variables. No clear conclusions have
so far been drawn as to the influence of hemisphereic dominance on later-
ality differences in recall, nor is evidence in clear support of the
scanning mechanism (which seems to be highly stimulus-dependent anyway).
M. J. White (1969) in a review of this field states: "Laterality
differences in perception would appear to be a composite function of many
factors. Whether a right or left field superiority in recall accuracy is
found is dependent on (a) the type of stimulus presentation, unilateral
or bilateral; (b) the amount, nature and spacing of the stimulus-
information elements; (c) the intensity at which the information is
shown (perhaps because the closer to threshold, the more important are
'structural', e.g. acuity, factors over processing factors); (d) the
order in which the information is reported; (05 the viewling condition
employed and the ocular dominance of the subjects; and (f) the handed-
ness and lateralization of the subjects."

The studies cited suggest that severe difflcultiesexist in the inter-
pretation of data in this field, mainly perhaps because of the following
limitations:

(a) The use of meaningful material or stimuli encouraging the involve-
ment of unknown scanning mechaniams.

(b) The use of the technique of recall, implicating unknown cognitive
functions.

(¢) The use of near-threshold presentations which create the problem
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of whether generalization of the data to more normal stimulus
conditions is valid. (White, 1969)
(d) The confounding factors of eye and pathway asymmetries.
The present study was designed to overcome these disadvantages, as
is explained in detail in the next section.
Separating the Relative Contributions of the Eyes,

Pathways and Hemispheres

Two techniques - brightness matching and binocular rivalry - were
selected to overcome the disadvantages of previous studies on laterality
differences in the visual system, as discussed above. An exposition of
the binocular brightness matching and binocular rivalry paradigms follows.
They are presented as alternative methods of finding the relative
dominance of the three parts of the visual system: eye, pathway and hemi-
sphere. |
Binocular Brightness Matching

The basic paradigm used in this study is that formulated by Levelt
(1965) in examining the contribution of each ey;'s stimulus to the
binocular brightness sensation. Levelt showed that the binocular sensa-
tion of brightness resulting from two monocular stimull of differing
luminance was not simply the addition of the brightness of each eye's

stimulus, but a weighted average. The magnitude of the weights of each

eye, L.e. the contribution of each eye to the intensity of the binocular
sensation, depended on several factors:

Eye dominance. If the eyes are equal the weights are each 0.5; if

unequal, the more dominant eye has the larger weight.

Relative contour information. The monocular stimulus that contains

more contour than the other eye's stimulus leads to an increase in the
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magnitude of the weight for that eye.
Colour. The determinants are unspecified.

Temporal characteristics. An intermittent stimulus in one eye

increases the dominance, hence the weight, for that eye.

Other determinants., Other factors such as degree of relative interest

in the right and left eye stimuli also affect the relative balance between
the two eyes.

In simple binocular brightness matching Levelt used bright circles
as stimuli, one in each eye. One pair of circles of differing bright-
ness were presented simultaneously, one in each eye, called (in the
present study) the variable stimuli (V.S.), Two similar circles of
equal brightness were presented simultaneously, one to each eye, called
(in the present study) the standard stimuli (S.S.). The subject saw
these pairs alternately and adjusted one of the variable stimuli until
obtaining a match between the apparent brightness of the variables and
standard pairs, in the binocular fiew. Levelt postulated his Law of
Complementary Shares to describe the averaging ;rocess between the two
unequal variable stimuli to produce the unified percept. The equations
describing his law are:

() WE + gk = C

where EL' ER are luminances of the left and right V.S. when the fused

V.S. are matched for brightness with the fused S.S., in which EL = ER;
C = constant for any one value of S.S. intensity; WL, Wh represent the
welghting coefficients reflecting eye dominance, and

(2) W +W,=1

Hence Levelt's law of complementary shares states that the weighting
coefficients of each eye, describing binocular brightness summation, are

proportions, i.e. they sum to unity.
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Levelt's procedure of binocular brightness matching was followed in
this study to obtain the weights that are used to define eye dominance.

fIb obtain the weights used to define the dominance of the crossed
vs. uncrossed pathways the V.S. and S.S. are presented eccentrically,
i.e. in one visual field or the other, by having the subject fixate a

point, while matching the V.S. and S.S. for brightness. When the stimuli

appear in the left visual field the weights WL, WR will refer to the

relative dominance of the crossed pathway: from the left eye compared to

the uncrossed pathway from the right eye (see Figure 1). When the stimuli

appear in the right visual field, the weights WL. WR will refer to the
relative dominance of the uncrossed pathway of the left eye compared to
the crossed pathway of the right eye.

The relative dominance of the hemispheres in the brightness sensation

is obtained by presenting one pair of stimuli in one visual field and
the other pair in the other. The one pair of stimuli, say the V.S.,
project to the right hemisphere, while the S.S. project to the left
hemisphere. That hemisphere is defined in thiswstudy as dominant for
brightness matching which needs the least light energy to make a match
with the stimulus in the other hemisphere. This is determined by the
value C in Levelt's equation. The C value for the V.S. and S.S. can
be calculated and the hemisphere containing the stimuli with the lower
C value is defined as 'dominant', since less light energy is: required
for that hemisphere to make a match.

The precise procedural details of this design are given in the
Method Section.

Binocular Rivalry

In binocular rivalry the subject reports the phenomenal fluctuation
of two different stimuli, one presented to each eye. The measure of

dominance or 'strength' of a stimulus is the average time of appearance
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of that stimulus, compared to the average time of appearance of the
rivaling stimulus. If one compares the relative dppearance time of two
equally dominant stimuli then one would obtain a measure of 'eye' dom-

inance. This can be achleved by presenting the stimuli shown below:

Left Eye Right Eye
| ;
|| B

If the stimulus to the left eye, say, 1s seen for a longer time on
average than that to the right eye, then one could say that the left eye
is dominant in binocular rivalry. This is one basis of the definition of
dominance in rivalry in this study. Though the physiological basis for
differences in viewing time is still obscure, association of greater
stimulus dominance with greater viewing time seems both intuitively and
experimentally sound. (Kaplan & Metlay, 196l+; Breese, 1909). Medical
opinion also holds that the eye Hﬁose image is suppress;ed is the weaker
eye (e.g. in amblyopia). .

In this study, the above stimuli, called the 'single cross' (S.C.),
were used to define eye dominance. In order to measure the dominance of
the crossed vs. the uncrossed pathways a pair of stimuli that combined
to yleld two crosses were used, called the 'double cross' (D.C.).

Left Eye Right Eye
) )
“N“o"" “' 0“~‘
) L

The subject is required to register the fluctuations of the two

crosses simultaneously. The Method section contains the preclse

calculations involved in obtaining the dominance measures.
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Hemi sphere dominance is measured in this study by the relative rates »
of fluctuation of the bars of each cross., The cross in the left visual
field of the binocular percept projects to the right hemisphere while "
the cross in the right visual field projects to the left hemisphere.
The rationale for the use of this criterion is given in the section on

Definitions of Dominance in the Method section. %

The Advantages of the Two Methods: Brightness Matching and Rivalry m

Several of the advantages of these two methods are apparent:

a. Both the brightness matching method and the binocular rivalry
method are tasks that hopefully minimize or eliminate attentional bias
or scanning mechanisms (Heron, 1957) related to the use of comparatively
more coghitive tasks such as those involving recall of verbal material.
(ef. P. 9, Hemisphere differences in vision) Scanning may refer to overt
scanning of a stimulus or 'internal'’ scanning of the stimulus trace in
the case of brief presentations. Scanning mechanisms may be due to
reading habits or determined by t#sk demands, as in signal detection.

In this study both tasks required S to fixate a central point., In the
rivalry task, S had to attend to the center of the field (with the single
cross) or equally to both sides (with the double cross stimulus); in the
brightness matching task, elther central or eccentric deployment of
attention was required of S, but a central fixation was maintained through-
out. No external or internal scanning would seem to be necessary in the
brighfness matching or rivalry task. Hence this study should reflect
laterality differences as related to more fundamental processes in the
visual system, such as contour suppression in rivalry and brightness
summation in the brightness matching task.

b. In the binocular brightness matching task particularly, the
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brightness summation process 1s probably independent of consclous
attention since the subject is unaware of which eye recelves which
stimulus. In fact no subject reported noticing, at any time during the
study, that each eye received a (variable) stimulus of differing bright-
ness.

c. Both methods rely on the normal functioning of the visual system
unlike those that use threshold measures for dependent variables. The
use of threshold measures may produce results that are valid only under
the marginal conditions of the experiment and do not reflect laterality
differences under more normal visual functioning.

d. The methods chosen demand the functioning of the total visual
system unlike some measures, such as aculty or reaction time, that may
often be monocular tests and hence artificially require the use only of
one half of the system at a time, thus disregarding the coordinated
functioning of the inter-related parts of the system. With the rivalry
method of introducing competitive input, the hope was that the measure
would show clearer functional asymmetries, in a sense. paralleling the
dichotic. listening task (Kimura, 1961).

e. Most studies on laterality differences use a recall measure as
the dependent variable, which may introduce unknown cognitive functions
to complicate interpretation. Both the rivalry and brightness matching

tasks would be unlikely to involve such functions.
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METHOD

Definitions of Dominance

The concept of dominance as it is applied to cerebral and sensory
system functioning is open to attack as being vague and ill-defined.
In terms of cerebral functioning, dominance refers to the lateralization
or asymmetry of functions, implying that one hemisphere "controls" or has
greater importance for a particular function (e.g., speech) than the other.
In terms of the laterality differences of the visual system the term
implies that one part of the visual system contributes more to the
final percept than another part. How this dominance arises is not
questioned at present, but the basic notion is that the 'dominant!
part is somehow more sensitive to light energy than the non-dominant
part, or processes the information more efficiently or 'weights' the
energy more via attentional processes, or simply that the visual system
has variable 'channel capacities! in its different parts. The opera-
tional definitions given below of each type of dominance are based on
the above rationale. (Refer to pages 13-17 for the descriptions of the
two methods of brightness matching and binocular rivalry)

Eye Dominance

Brightness Matching. Within the brightness matching design, eye

dominance was defined by the slope of the line determined by the
luminances of the variable stimuli (V.S.), (page 13). For example,
plotting left eye luminance along the ordinate and right luminance along
the abcissa (as seen below) a slope of less than 450 (1ine a, in the
diagram) implied left eye dominance i.e., less light was needed in the
left dye to match the standard stimuli (S.S.). A slope of over 45° (1line
b, in the diagram) implied that the left eye needed more light to make

the match and hence that the right eye was dominant.
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The method of calculating the dominance weights of the brightness
matching conditions is presented below.

F

The equation of the line describing binocular brightness summation
(Levelt, 1965) is:

AKLEL + wRER =C

The welghts Wi, Wh were found by putting C = 8, the intensity
value of S.S. and using the values of EL' ER found for each subject in
each condition. The solution for WL, Wh by matrix algebra is:

w=(EE)2EC

This solution gives the weights Wi, Wﬁ without the restriction that
they sum to unity. The unrestricted weights were divided by their sum
to convert them to proportions in accordance with Levelt's law of com-
plementary shares. The weights then become relative weights. The
unrestricted welghts reflect the absolute values of the contributions of
the eyes and pathways and hence permit inter-individual comparison and
independent comparison of the pathways (see Page 57).‘ |

Rivalry. With a binocularly constituted single cross (SC) stimulus

(see Page 16) the relative dominance of the two eyes was measured by the




relative time that each eye's stimulus was seen (as recorded by key
presses). The dominant eye was defined as the eye whose stimulus was
seen the most often. S