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ABSTRACT

Clinical studies have reported qualitative differences in
the drawing performances of left versus right hemisphere
damaged patients (constructional apraxia) which are presumed
to reflect differential contributions of the two cerebral
hemispheres. These studies have not employed standard
materials and objective scoring criteria. The present
experiment looked for these differences in the drawings of
normal subjects following tachistoscopic presentations of
geometric patterns to the left and right visual field using
objective scoring methods. Twenty right handed males and
twenty right handed females with normal or near normal
visual acuity were required to draw each pattern after each
exposure. Drawings were scored for detail, spatial
orientation, spatial integration, and perspective. A
significant right visual field (left hemisphere) advantage
was found for processing detail. By contrast, a left visual
field (right hemisphere) advantage was found for processing
information regarding perspective, spatial orientation, and
spatial 1location. These results support the <clinical
inference that both hemispheres are involved in processing
pictorial information but the left is more involved with the

identity of constituent elements while the right is more
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involved with overall configuraticn. The standard stimuli
and scoring nethods developed for this 'expepiment may be.

useful in future clinical studies.
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INTRODUCTION

The primary interest of this study was to determine
whether the qualitative differences observed in drawing pic-
torial material by brain-damaged patients could also be~
found using normal subjects. The experimental prediction
was essentiaily that the qualitative differences observed
between the drawings of patients with either 1left or right
hemisphere brain damage should also be found between the
left visual field and right visual field drawings of normal
subjects. In other words, if the types of errors made by
patients with damaged right hemispheres reflect the activity
of the intact left hemisphere, then the same type of errors
should be made when normal subjects try to draw material

shown to their left hemisphere (right visual field).

Tasks such as drawing, copying and constructing can be
impaifed (constructional apraxia) following both right and
left hemisphere 1lesions (Benton, 1962). Several studies
have reported, however, that there are characteristic dif-

ferences in the quality of performance on constructional
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tasks between right and left hemisphere cases. (Arrigoni and
DeRenzi(1964), McFie and Zangwill(1960) ,Piercy, Hecaen and
Ajuriaguerra(1960), Gainotti and Tiacci (1970), Piercy and
Smyth(1962) , Etlinger, Warrington and Zangwill (1950), Der-
enzi and Faglioni (1967).) For example, Mcfie and Zang-
will(1960) described the drawings of right sided cases as
scattered, fragmented and faulty in orientation and spatial
relations. By contrast, drawings of the left sided cases
were characterized by lack of detail, being a coherent but
simplified version of the model. It was also observed that
right sided cases drew energetically, while the left sided
cases drew slowly and with difficulty. Table I drawn from
Warrington(1969) summarizes the differences seen between the

left and right sided cases.

The prevailing theoretical interpretation given to these
observed differences 1in quality of constructional apraxia
has been the inference that the left hemisphere damage re-
sults in a specific "executive" or "planning deficit", while
right hemisphere damage results in a specific "visuo-spa-
tial" deficit (Warrington, 1969). By implication, the in-
tact left hemisphere is seen as specialized for a planning
contribution and the right hemisphere is seen as specialized
for visuo-spatial processing. Hecaen and Assal (1970) pro-

vide support for this interpretation.
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Many other studies using both brain damaged and normal
subjects have also found evidence for hemispheric differenc-
es in visuo-spatial tasks. But these studies have adopted a
somewhat different theoretical interpretation, which can be

defined as follows:

"According to the analytic-holistic hypothesis, the
left hemisphere specializes in analyzing complex stimu-
lus confiqurations into discrete features, whereas the
right hemisphere takes into account the holistic prop-
erties of stimulus configurations and constructs a me-

aningful Gestalt." (Moscovitch, 1979, pg. 414)

These two types of interpretations may be closely related
as analysis may be a type of planning or executive control
while holistic processing refers to the sorts of processing

included in visuo-spatial ability.

The qualitative differences reported above are also evi-
dent in a study by Hecaen and Ajuriaquerra (1962) who found
that the right hemisphere damaged patients with severe pro-
sopagnosia (inability to recognize faces) were able to dis-
tinguish one person from another by the help of salient fea-
tures; such as a hat or glasses, rather than by the general
configuration of the face. If the feature aiding the recog-
nition was removed then recognition was impossible. This

result suggests that right hemisphere processing utilizes



TABLE I

Lesion side and quality of drawing

Right hemisphere Left hemisphere
Scattered and fragmented Coherent
Loss of spatial relations Simplified preservation

of spatial relations

Faulty orientation Correct orientation
Addition of lines to try Slow and laborious
to make drawing correct drawing

Gross lack of detail
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general configuration while the 1left hemisphere 1looks for

characteristic parts or details.

Kaplan (1976), supported the above mentioned detail
versus configurational hypothesis by finding significant
differences between right and the 1left brain damaged pa-
tients in the way they performed the Object Assembly sub-
test of the WAIS. The right hemisphere damaged patient's
performance was characterized by focusing on the internal
details of the puzzle; whereas the left brain damaged pa-

tients seemed to be focusing on configurational cues.

Veroff (1978) predicted that two modes of processing
would be reflected in a picture arrangement task. The re-
sults of the study supported the predicted hypotheses. It
was found that the patients with left hemisphere lesions
made more errors in processing pictures which were designed
to employ "left hemisphere" (categorical) processing. Pa-
tients with right hemisphere 1lesions made more errors on
those pictures designed to employ "right hemisphere" (co-

nfigurational) processing.

Results comparable to those reviewed above were also re-
ported in studies with split- brain patients. 1In a study by
Levy-Agresti and Sperry (1968) commisurotomized patients
were asked to match three dimensional forms with their un-
folded shapes drawn as expanded patterns, after exploring

these forms with either the left or the right hand. It was



6
found that the left hand (right hemisphere) was much superi-
or to the right. Further, it was observed that each hand
used a different strategy in exploring. the strategy of the
left hand was marked as concerned with comparison of detail
and the right concerned with the overall configuration of

the form.

A similar pattern of exploring strategies was described
by Zaidel and Sperry (1973) for their split-brain patients.
In this study Raven's Colored Progressive Matrices with a
missing piece were presented. The patients were asked to
pick the correct piece tactually among an array of choices.
It was found that each hand used a different strategy in ex-
ploring. The right hand (left hemisphere) performance was
marked as slow and concerned with details whereas the left

hand performance was more rapid and holistic.

The ability of the right and left hemispheres to compre-
hend part-whole relations was examined by Nebes in a series
of experiments conducted on split-brain patients. In the
first experiment (Nebes,1971) patients were asked to match a
given arc to the <corresponding complete circle included
among an array of different circles. A left hand advantage
was found for the task. This advantage was attributed to

holistic processors within the right hemisphere.

In the second experiment (Nebes, 1972) patients were

shown geometric shapes that had been cut into pieces and the
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pieces moved apart from each other although maintaining the
original orientation. The task required matching this geome-
tric shape to a complete form which was hidden from sight
and explored tactually. As in the first experiment, it was
found that patient's performance was better with the left
hand thus pointing to a right hemisphere superiority in

forming a complete stimulus from its pieces.

Tachistoscopic presentations of dot arrays organized to
appear running either vertically or horizontally were made
in a third experiment (Nebes 1973). Patients were required to
signal the orientation of the dots. A superior accuracy was

reported for the left visual field.

Based on the results of the three experiments,

Nebes (1978) concluded that:

"All three experiments demonstrate that when required to
perform a spatial transformation on sensory input (i.e., to
generate a concept of the complete stimulus configuration
from partial or fragmentary data) the minor hemisphere is

far superior to the major." (pp 120)

Left hand(right hemisphere) superiority for matching
geometric figures in Euclidean, affine, projective and topo-
logical space to visually presented forms was demonstrated
by Franco and Sperry (1977). However, the interesting find-

ing of this study was the performance of the left hemi-
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sphere. There was a marked difference within the left he-
misphere as a function of different kinds of geometry. The
left hemisphere performance was better when there were de-
fining constraints, as in the Euclidean sets. Low perfor-
mance was recorded for projective and especially for topolo-
gical sets, where there were very few defining contraints.
On finding a low performance for topological and projective
sets, the authors concluded that; ' due to the holistic na-
ture of the task, the 1loosely structured sets were totally
suited for right hemisphere processing. On the other hand,
left hemisphere performance was related to factors 1like:
the ease or difficulty of verbalization, the extent to which
analytic processing is applicable and the number of defining

constraints'.

Conclusions of this sort were also suggested in studies
with normal subjects. 1In a study by Bever (1976) subjects
were asked to match nonsense figures seen tachistoscopically
to figures in two different arrays of choice. In one array
the difference between the array and the target figures were
configurational. In the other one the difference was in the
details. It was found that right hemisphere performance was
superior when one had to rely on configurational information
in making a choice. Left hemisphere superiority was marked,
when one had to rely on detail information for the correct

response.
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The role of three variables (storage duration, same Or
different judgments and complexity) was examined in a face
discrimination task. (Bradshaw and Patterson,1975). It was
reported that the left hemisphere was superior in difficult
discriminations while the right hemisphere was superior for
simple discriminations. These results were attributed to the
role of the left hemisphere as an analytic processor and

the right hemisphere's role as a gestalt processor.

The processing differences between the two hemispheres
were investigated by Bradshaw, Gates, and Patterson (1976).
In this series of experiments the subjects were asked to
match unintegrated elements. In the first two experiments
matchings were based on the internal comparisons of the ele-
ments, 1in the third experiment the task was matching a test
array to a previously stored array. It was found that a
right hemisphere superiority appeared where the matching was
based on an appreciation of the overall gestalt (experiment
one). A left hemisphere advantage appeared where an analysis
of the configuration into its components was required for

matching (experiments two and three).

In another study, ( Umilta, Bagnara and Simion,1978)
tachistoscopic bilateral presentations of simple and complex
geometric figures were made to right handed normal subjects.

Subjects were asked to make same or different responses. A
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right visual field advantage was recorded for simple geome-
tric figures and nonsense patterns. By contrast, a left vi-
sual field advantage was found for complex geometric fig-
ures., These results led the authors to the conclusion that
the hemispheres differ in specialization. The 1left hemi-
sphere is superior at handling tasks that can be performed
by focusing on details, as in the case for simple geometric
figures. The right hemisphere is better at tasks which re-
quire the analysis of the configurational aspects of the

stimulus, as is the case for complex geometric figures.

Further evidence for the holistic/analytic dichotomy, was
demonstrated by Bradshaw and Sherlock,(1980) in a series of
experiments. In each experiment, stimuli which consisted of
face like and meaningful non-face like(bugs) material were
varied according to the analytic or the holistic mode. Sub-
jects were asked to make same or different responses to the
target and non-target stimuli., A left visual field superior-
ity was found when a holistic strategy was required. A right
visual field advantage was observed when the task required

an analytic strategy.

Although these studies may seem somewhat dissimilar
the results of all studies can be accounted for in basical-

ly similar terms. The various characteristic deficits found
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in patients with unilateral brain 1lesions, the patterns of
performance of split-brain patients using the left or right
hand, and the differences found between left and right visu-
al field presentations to normal subjects all reflect a fun-
damental difference between the two cerebral hemispheres in
modes of processing constructional or visuo-spatial informa-

tion.,

The above selective review shows that differences in pro-
cessing strategies are evident in different tasks, as quali-
tative differences in performance. These characteristic
differences were first reported in the drawing performance
of the brain-damaged patients(e.g.,McFie and Zangwill,1960;
Warrington,1969). Comparable results were later reported in
studies with split-brain subjects in experiments utilizing a
different task and a sensory modality (Levy-Agresti and
Sperry, 1968; Zaidel,1973.). Similar conclusions followed
from work with normal subjects wusing still different tasks.
These results led many investigators to suggest a new way of
conceptualizing hemispheric differences. Instead of a break-
down based on the nature of the stimuli processed by each
hemisphere (e.g., verbal vs. visuo-spatial), a dichotomy
based on processing modes (e.g., detail vs. configuration)
seemed to emerge. However, there are several drawbacks to
these studies. First of all, in studies with brain-damaged
patients it is often hard to match the right and left hemi-

sphere damaged groups for size and locus of injury, as well
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as for such factors as age, sex and premorbid intellegence;
which sometimes causes inconsistent results (Semenza et
al..,1978). 1In generalizing the results to normals, it is
not possible to determine if the defective performance ori-
ginates in the damaged hemisphere doing its best in face of
injury, or in the undamaged hemisphere. The same argument
holds true for studies using split-brain patients. The brain
of a split-brain patient may function quite differently than
those of normals. As a result, the findings obtained with
split-brain patients have not always been replicable in nor-
mals. Because of these problems it is hard to draw firm con-
clusions about the intact brain from the studies with
brain-damaged or split-brain patients. Conclusions about
normal functioning require the confirmation with normal sub-

jects.

Although studies with normal subjects (Bever,1976; Brad-
shaw and Patterson 1975; Bradshaw, Gates and Patter-
son;i976.) reviewed in previous pages, point to the exis-
tence of two different modes of processing; to our
knowledge, no study with normals has been done up till now
demonstrating the same qualitative differences as has been
claimed for the drawings of the brain-damaged patients. The
purpose of the present study was to re-affirm the findings

of Mcfie and Zangwill(1960) in normals.
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Based on the characteristic differences reported, the
stimuli in this study were designed varying along four di-
mensions namely: spatial orientation, spatial integration,
perspective <1> and detail. A 1left visual field advantage
was predicted for the spatial integration, spatial location
and perspective dimensions. A right visual field advantage

was expected for the detail dimension.

It must be emphasized that the qualitative differences
observed in the drawings of left versus right hemisphere le-
sion cases have been made clinically, that is without stand-
ardized tests, without objective scoring procedures, and
without benefit of statistics. The only study to attempt an
objective scoring method (Warrington,James and Kins-
bourne,1966) failed to demonstrate significant differences
for most of their predictions. Therefore, if this experiment
succeeds in providing standard stimuli and scoring proce-
dures and in showing statistical significance, it could be
seen as more reliable evidence than the original clinical
impressions. Furthermore, the stimuli and scoring method

could be used subsequently in more controlled clinical stu-

dies.

Prof. Donald Harvey has pointed out that what is here termed
'perspective' would better be termed 'three dimensional
representation’.
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Subjects

Twenty male and twenty female university students ranging
in age from 17 to 35, served as subjects on a volunteer ba-
sis. All reported that they had normal visual acuity and

were strongly right handed, - as assessed by their responses

to a handedness inventory. (see Appendix C)

bt 4

The stimuli consisted of 42 cards (1l0cmXl5cm). The first
ten stimuli served as practice, thus there were 32 scored
stimuli. Each contained a two digit number in the center
and a figure either on the left or on the right side of the
number. Each figure appeared once on the right and once on
the left side. Figures were drawn beginning 2.5 degrees from
the number. Figures were made of geometric shapes designed
in a pattern, Patterns were drawn varying across four dimen-
sions. The following dimensions were used as quidelines in

forming the patterns.
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Detail dimension: Each pattern contained three randomly

selected geometric shapes.

Spatial location dimension: 1In each pattern shapes were
located relative to one another. Every pattern contained a
main shape and two auxillary shapes located relative to the
main shape and to each other. Figure 1 demonstrates the main
shape and the possible locations numbered from one to nine

in which the auxillary shapes can be located.

Spatial integration dimension: Shapes were integrated to
each other in three possible arrangements: touching, over-

lapping or far apart.(see figure 2)

Perspective dimension: In each pattern one of the shapes
appeared 'three dimensional'(i.e.,with a perspective). Per-
spective could be viewed either from the top or the bottom
and each shape with a perspective could face either left,
right or both sides (see figure 3). An example of a pattern
partitioned into its dimensions is illustrated in figure 4.

For the complete set of stimuli see Appendix E,

Apparatu$

A standard Gerbrands 3-Channel tachistoscope was used

for stimulus presentation.
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Procedure

Each subject was tested individually in a quiet room. Be-
fore the experiment subjects were asked if they had any
problems with their wvision. Only subjects who reported to
have normal or equal eye acuity were used. Instructions (see

Appendix A) were read to the subject after the handedness

inventory (see appendix C) was filled out.

Subjects then were asked to place themselves facing the
tachistoscope, exposure field being at the eye level. In-
structions were given to observe the illuminated pre-expo-
sure field. The pre-exposure field consisted of two dots
with a fixation point centered between them, coinciding with
the center of the exposure field. Subjects were asked to fo-

cus on this central point.

After ensuring that the subject was fixating on the cen-
tral point in the pre-exposure field, a verbal "ready" sig-
nal was given and the stimulus was presented for 200msec du-
ration. Immediately after stimulus presentation the subject
was required to write down the number seen in the focus
space and in addition to the number to draw the figure. Sub-
jects were allowed to take their time before the following
exposure., The importance of always reporting the number was
stressed by the experimenter. They were urged to get the
number correct. Any failure in writing down the fixation

number was called to their attention. The stimuli were pre-
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sented randomly to the left and right visual fields, with
each stimulus appearing once in both fields. The order of

presentation was the same for every subject.

Scoring system

Each drawing was evaluated on four dimensions: de-
tail,spatial location, spatial integration, and perspective.
Each figure was evaluated for the number of correct respons-
es within each dimension. The maximum score for each stimu-

lus (drawing) was therefore twelve points(three points for

each dimension).

The following quidelines were used to determine the cor-
rect number of responses within a dimension. An example of a
drawing partitioned in to its acceptable responses within

each dimension,is given in figure 5.

Detail: A point was given for each correctly drawn shape
in the figure; location was not considered. For example if a
triangle had been shown then if the subject drew a triangle,

one point was scored.

The next three dimensions were scored without considering
which shapes were drawn, only location etc... was consid-

ered,
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Spatial location: For each correctly located pattern a
point was earned. For example, if the shape in figure 5 was
presented, and a shape was drawn to the right of the main
shape, a point was scored A second point was earned for hav-
ing drawn a shape on the upper 1left hand corner of the main
shape. A third point was given if a shape was drawn to the

lower right hand corner of this shape.

Spatial integration: For each correctly drawn integration
pattern a point was given. For example in figure 5, in order
to earn a point the subject had to draw two shapes overlap-
ping. A second point was given for having drawn two shapes
touching each other. A third point was given for having

drawn two shapes far apart.

Perspective: A point was given for attempting to draw a
perspective. Two more points were given to correct view and

direction of the perspective.

Drawings identified without correct report of the fixa-
tion number were not scored , since the subject may have
been looking directly at the figure rather than the fixation
space. The first ten cards in the presentation order were
not scored since they were the practice cards. The final
score for each dimension was determined by taking the aver-
age of the scores for all the scored responses. (figures
with the correct report of the fixation number) Subjects who

scored below 1.00 on the detail dimension were eliminated
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from the study; on the basis that they could not do the
task adequately and the data would therefore be meaningless
one female and a male subject were eliminated on this basis.
Appendix D represents a sample of actual responses taken

from different subjects.

To control for the'experimenter bias' the performance of
each subject was scored by a second judge. The interjudge
reliability of the scoring technique was found to be high.
The highest correlation was found for the LVF Perspective
dimension (0.95) and the lowest correlation was determined

for LVF Spatial location dimension (0.73).
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Figure 1' Possible location patterns
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Overlap

Touching

« Far apart

Figure 2; Possible spatial integration patterns.
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Possible views of the perspective

Top
Bottom

Possible directions of the perspective

Oy O

Facing right Facing left

Facing both sides

Figure 3: Possible perspective patterns.



Detail dimension

Main shape Ayxillary shape

4 Auxillary shape .- Main shape

Auxillary shape-:

4 Auxillary shape
Spatial location dimension

Figure 4: Example of a pattern partitioned in to its dimensions. o -



overlap

overlap

far apart

Spatial integration
dimension
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Viewed from the top

Facing left

Perspective dimension

Figure 4, continued
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Detail score

)

@
()

1 point 1 point 1 pelait
Spatial location score
1 point

1 point

1 point

Figure 5: A pattern partitioned in to its acceptable responses within four
dimensions.
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1 point
1 point

I point
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Perspective score

1 point

1 point

Figure 5, continued ,
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RESULTS

The design used in this study is summarized in table
II. The independent variables were sex (male and female) and
visual field (left and right) the dependent measure was four
levels of the dimension variable The visual field and di-
mension variables were repeated measures on the same sub-

ject. There were twenty subjects per cell.

The data (Appendix B) were analysed in two parts. The
first analysis tested whether there were any significant ef-
fects or interactions. A 2X2X4 analysis of variance was com-
puted on the data. The summarized data are presented in ta-

ble III.

Since the design was a repeated measures design; the re-
sults of the analysis were adjusted by the Geiser-Greenhouse
correction formula. The summarized adjusted results are
presentéd in table IV . The results indicated a significant
visual field (F(1,38)= 16.4,p=0.0013), dimension(F(1,38)=
184.7, p<0.0001), and visual field by dimensions ef-
fects(F(3,37)= 22,71,p<0.0001).
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An examination of the figures six seven and eight will

also demonstrate the significant effects mentioned above.

Since the major impetus for doing the study 1lay in more
specific comparisons, further analysis using planned compar-

isons (Kirk, 1972) was performed on the data.

Following Kirk, means of interest (see table 1IV) were

compared by means of an F ratio at the 0.01 level.

Significant left visual field effects were found for the
spatial location (F(1,40)= 45.5) spatial integration(F(1,40)
23.8) and perspective(F(1,40 )=8.4) dimensions. Significant
right visual field effect was found for the detail dimension
(F(1,40)=16.25). These differences can also be seen in fig-
ure 9. When the dimensions were compared with each other
within each visual field;for the left visual field there was
a significant difference between the detail and spatial lo-
cation dimensions (F(1,40)=22.34). No difference was found
between the detail and spatial integration dimensions. With-
in the right visual field the detail dimension was signifi-
cantly different from spatial location(F(1,40)=37.76) and

spatial integration (F(1,40)= 80.67) dimensions.

Overall, the results indicated that pictorial material
was processed differently in the two hemispheres. The left
hemisphere was better in handling the components of the con-
figuration; whereas the right hemisphere was better at pro-

cessing configuration.



Table II:

Statistical design for the study

Left visual field

D1 D2 D3 D4

Female 20 20 20 20

Male 20 20 20 20

Right visual field

D1 D2 D3 D4

20 20 20 20

20 20 20 20

Dl:Detail dimension

D2:Spatial Location Dimension

D3: Spatial Integration dimension

D4: Perspective dimension



Table III:Means and standard deviations for the data

Condition N Mean Standard deviation
Female,LVF,D1l 20 11575 .3245
D2 20 2.0238 «3508
D3 20 1.7915 .4357
D4 . .6265 .6023
Female,RVF,D1 . 1.9605 2994
D2 . 1.7598 .4056
D3 . 145675 .4180
D4 . .4680 .4667
Male, LVF,Dl1 . 1.6960 .3451
D2 " 1.8350 .4839
D3 . 1.6665 .4686
D4 . +5795 +5702
Male, RVF,D1 . 1.8450 .3104
D2 . 1.5280 .4121
D3 . 1.4777 .4582
D4 . .4921 +5197
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Table IV: ANOVA main effects(Geiser—-Greenhouse) adjusted values.

Source DF F

VF 1 16.4472 *
SexXVF 1 .0019

Dimension 1 184.6601 * %k
SexXDimension 1 .8429
VFXDimension 1 22.7234 * k%
SexXVFXDimension 1 .5140

** p=0.,0013

***p<0.0001
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Table V: Means for visual field by dimension effect

Left visual field Right visual field
Detail Xal3 1.90
Spatial location 1:.93 1.64
Spatial Integration 1.73 152

Perspective .60 .48



Mean score, N=40

1.5

. 1.0+

0.5+

D1 D2 D3 D4

Dl:Detail

D2:Spatial location
D3:Spatial integration
D4 :Perspective

figure 6; Mean differences in dimensions averaged across visual fields

and two sexes
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Mean score, N=40

34

2.0

1.0

0.51

iVF RVF

LVF:Left visual field
RVF:Right visual field

Figure™7: Mean differences in visual fields averaged across dimensions

and two sexes. /



Mean score, N=40

35

2.0
1.5
1.04
005" LVF
L
RVF
nl D2 D3 D4
Dl:Detail

D2:Spatial location
D3:Spatial integration
D4 :Perspective

LVF: Left visual field

RVF: Right visual field

Figure 8: Main influence of dimensions on visual-fields pdol&d

across two sexes.
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scofe, N=40

Mean

D1:
D2:
D3:

D4 :

2.0 T

1.0 §-

0.5

detail
spatial location
spatial integration

perspective

LVF: left visual field

RVF: right visual field

Figure 9: Mean differences in dimensions compared between visual fields.

LVF

RVF
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DISCUSSION

The present results constitute particularly striking evi-
dence that, there is a difference between the two cerebral
hemispheres of normal subjects in processing pictorial ma-
Vterial; at least for the type of pictorial material.present-
ed. When the same drawings were scored in different ways; a
left visual field advantage was found for the perspective,
spatial integration and spatial location dimensions, while a

right field superiority was found for the detail dimension.

These results dramatically re-affirm the findings report-
ed by Paterson and Zangwill (1944); McFie, Piercy and Zang-
will (1960); Hecaen and Ajuriaquerra (1960); Piercy, and
Smith (1962); Arrigoni and DeRenzi (1964); Gainotti and Ti-
acci (1970). The same qualitative differences in the draw-
ihg performance of brain damaged patients reported by these
authors were demonstrated in normals. That is, stimulus
presentations to the normal LVF (right hemisphere) led to
reproductions which were relatively poor in detail but good
in spatial arrangement, This is the same pattern reported
for left brain damaged patients whose drawings méy reflect
the remaining abilities of their intact right hemisphere, in
contrast, stimulus presentations to the normﬁl RVF( left he-

misphere) led to drawings qualitatively similar to those
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reported for patients with an intact left hemisphere. That
is, drawings good in detail but poor in spatial organiza-
gion. The results of this study are consistent with the
view that both hemispheres are capable of processing picto-
rial information. But each hemisphere does so in its own

style.

Veroff (1978), Semenza, et al (1978), Bradshaw and Sher-
lock (1980), among others have inferred the existence of two
different strategies of information processing. While the
left hemisphere employs an analytic strategy, the right he-
misphere is characterized by a holistic mode of processing.

As a result;

" While the left hemisphere analyzes input sequentially,
abstracting out the relevant details, the right hemisphere
is more concerned with the overall stimulus configuration,
organizing and handling information in terms of wholes."

(Nebes 1971, pg.333)

Although the differences demonstrated in this study can
be attributed to the analytic versus holistic differences in
the mode of processing; they can also be explained by the
verbal/non-verbal dichotomy. The right visual field advan-
tage for the detail dimension may be due to the left hemi-
sphere superiority for encoding information verbally, like a
'square', 'triangle' etc... The left visual field advantage

for the spatial orientation, spatial location, and perspec-
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tive dimensions may be due to general right hemisphere supe-
riority in mediating the processing of visuo-spatial materi-

al.

It may also very well be that, as Moscovitch (1979) sug-
gested, the left hemisphere focuses on the features that can
be coded verbally due to its poor non-verbal memory. In oth-
er words, the left hemisphere might not be as efficient as
the right hemisphere in processing complex non-verbal infor-
mation. A verbal coding, therefore , might be necessary for

processing non-verbal information.

However, the complex nature of the stimuli presented in
this study, makes verbal coding less likely. The shortness
of the -exposure duration as well argues against the above

mentioned possibility.

The results of this study conclusively support the major
hypothesis of the study which was that the qualitative dif-
ferences observed in the drawing performance of the brain-
damaged patients would also be observed in normals. The
findings are taken as evidence that the two hemispheres are
involved in processing visuo-spatial information somewhat
independently and differently from each other. The left he-
misphere processing tends to break the visual percept into
details, whereas the tendency in the right hemisphere is to
deal with the same wvisual stimuli as spatially related
wholes. While the analytic/holistic dichotomy may seem to be

the most valid explanation for the results of this study; it
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should be noted that these results do not imply that all the
known functional asymmetries can be accounted by this dicho-

tomy.

Further, the results of the present investigation demons-
trated that the stimulus set and the scoring method used are
successful instruments for discriminating between the right
and the left hemisphere performance. Hopefully, the stimulus
set and the scoring technique will be useful tools in furth-
er research 1in this area as well as in «clinical observa-
tions. However, it would be useful to perform a standardiza-
tion on a new group of normal subjects, as a measure of
validation.

Another factor which would facilitate the adoption of the
stimulus set and the scoring method would be a check on the

reliability.

Future research may address itself to the question of
whether a diagnostic tool can be generated from the techni-

que used in this study.
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Appendix A: Instructions to the subject

The task in this experiment is quite simple. You will be
presented cards with a figure and number on it. The number
will appear in the centre. The figure will appear sometimes
on the right side and sometimes on the left side of the fig-

ure.

After each exposure I would like you to write down the
number and draw the figure. If you do not recognize or see
the number or the figure please 1leave a blank space. It is
very important to me that you fixate to the mid point. You
will have plenty of time, after the stimulus exposure to
look down, write down the number, draw the figure and look
up. Again be sure to return to the fixation point before
the next exposure. Please tell the experimenter when you

are ready to start.
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APpendix C: Handedness inventory

Medical Research Council Speech & Commimnication Unit

EDINBURGH HANDEDNESS INVENTORY

Given Names.

Date of Birth

Please indicate your preferences in the use of hands in the following activities by purting + in the
appropriate column. Where the preference is so strong that you would never try to use the other hand
unless absolutely forced to, put ++4. Ifin any case you are really indifferent put + in both columns.

‘Some of the activities rcquu-e both hands. In these cases the part of the task, or object, for which hand

preference is wanted is indicated in brackets.
Please try to answer all the questions, and only leave a blank if you have no expenence at all of the

object or task.

LEFT

RIGHT

Writing

Drawing

Throwing

Scissors

Toothbrush

Knife (without fork)

Spoon

Broom (upper hand)

Ol alwnw|lal wi v -

Striking Match (match)

—
. Q

Opening box (lid)

Which foot do you prefer to kick with?

Which eye do you use when using only one?




Appendix D: A sample of actual responses 50

Subject: Male (age=23)

Stimulus presented

Left visual field response Right visual field response

Detall.sisssavsans 0 7 soveneeivas 2
S. Location....... g R e BBt vie e dn 3
S. Integration.... 3 e e 1

Perspective....... g  seeneees €10 100 81 87 0 6100 18 1 e 0



Subject; Male (age=28)

Stimulus presented

Left visual field response Right visual field response

Detail....cicovivnoos 1 on i ii00) @ W R 8 e e e e 2
Spatial location..... 2 ..., VEsEsR e e R T e oo 1
Spatial integration.. 2 we SO sm@wie L
Perspective..... camae 1 e @ e . cesiwes O



Subject: Female (age=36)

\

VAN

Stimulus presented

Left visual field response Right visual field response

[ ]

mtail.‘..'ll.‘...l...z

Spatial location...... 3

Spatial integration... 3 visesssvsecsseee oowie e e
0

Perspective...coeeeeeee



Subject: Female (age=27)

Stimulus presented

Left visual field response Right visual field responsé

Detail....ocoeeecee T | S Y AT NI
Spatial location...... 3 ..., I TLL LT PN

Spatial integration... 2 140 T . 2
Perspective...ceeeeeee 2 dieees 5o eEee e e cossw O



Subject: Male ( age=24 )

Stimulus presented

54

Left visual field response

Spatial location........ 3
Spatial integration..... 3

Perspective...eoeeveeses O

Right visual field response

4l \

........ PR 1.
conEraapases

....... T, Ty



Subject: HMale (age=25)

A

Stimulus presented

35

Left visual field response

S .
Detail........... @he s .
Spatial location........ 3

Spatial integration..... 2

Perspective.......c0uu.. 3

Right visual field response




Appendix E: The stimulus set
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