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ABSTRACT

The present investigation attempted to determine the
cognitive and perceptual correlates of two primary variables,
Conjugate Lateral Eye MovemeatS(CLEﬁ), a measure of
hemisphkericity, and creativity as measured by the How‘Do fou
Think Test. Forty male and #) female right handed and 16 nmale
and 16 female nonright handed undergraduate students were each
given a battery of cognitive and perceptval tests. Sez and
handedness were treated as moderating variables.

Fieid
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CLEHY was found to have little association with

=

dependence {(Rod and Prame Test), perceptual closure (Perceptual
Organization Test) or torque. However, for right handed
supjects, a significant but low correlation was found between
CLENM and a random sequence generaticn task indicating a greater
ability on the part of left movers {(right hemisphere 5ominaﬁce)
to produce a random seguence. No relationship was found for
non-right handed subjects. Also, CLEM was found to be
significantly related to creativity in only the right handed
male croup, with right movers {left hemisphere dowinance)
demoastrating the highest creativity.

High creativity was significantly correlated with greater
sensation seekinpg and susceptibaility to boredom for all
sub jects. Cognitive complexity, on the other hand, was
significantly related to greater creativity in females bhut only
a trend was observed for males. Also, physiognomic perception

{Physiognomic Cue Test) was found to be significantly correlated
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with high creativity for only the right handed nmale and nonright
handed ftemale groups. In addition, no relationship was chbserved
between creativity and either random sequence generation or

field dependence. Overall, these results show the importance of

sexXx and handedness as moderating variables in both CLEX and

creativity.
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A. Introduction

Cerebral lateralization and creativity are two areas of
study which have stimulated a vast awount of theoretical and
empirical interest. As such, they will be treated as central to
this thesis. A review of these two variables will be addressed
at lenyth followed Ly a discussion of how they velate to each
other as well as to several other areas of research. In
particular, the present introductior 1s concerned with the
relatiorship of cerebral lateralization to perceptual
organization, field dependence, torgque and the ability to
generate a random sSequence and the relationship of creativity to
sensation seeking, susceptilbility to boredom, field dependence,

Y. - -~ b
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cognitive complexity, physicgnomic perception and

I

generate a random sSequence.

Cerebral Lateralization

The lett hemisphere is typically thought to wmediate verbal
processing while the right hemisphere is thought to mediate
nonverbal processing, particularly visuospatial apility (Ximura,
1961). The list of findings put forth to support this dichotony
is extensive. Among those functions attributed to the left
hemisphere are segquential processing, teamporal ordering (Carmon,

1978; Watale, 1977), categorization, interpretation and coding




(Bradshaw and Nettleton, 1981). Left hemisphere superiority has
peen found for matching tasks nsing names {(Geifen, Bradshaw and
Nettleton, 1972) and categories (Laadis, Assal and Perret, 19793)
as opposed to physical characteristics, implying a
specialization for abstraction and semantic processing.

The iight hemisphere, on the bther hand, has been found to
specialize in colour naming and discrimination (Davidoff, 1375;
pirot, Pulton and Sutker, 1977), dct iocalization {Bryden,
1976), face recognition (Benton, 1980; Carey and Diamond, 1977;
Ley and Bryden, 1979), pattern displays (Moscovitch, 197%9),
perception of line orientation (Atkinson and ¥geth, 1973) and
percertion of the duration of time (Hecaen, 1962; McFie angd
Zangwill, 1960) to name only a few.

More recently, in the face of mounting contradictory
evidence, the adherence to a simplistic verbal-nonverbal
dichotowmy is being gunestioned (Bradshaw and ¥ettleton, 1981;
Gazzaniga and LeDoux, 1978; Xinsbourne, 1982). There is
sufficient evidence to suggest that hemispheric specialization
may be influenced by the complexity or fawiliarity of the
stimuli or task (Bisiach, Nichelli, and Sala, 1979; Ornstein,
Johnstone, Herron and Swencionis, 1980), required storage
duration (Moscovitchk, Scullion and ﬁhristie, 1576) and the sex
(McGlone, 1980; McGuiness and Prikram, 1979), handedness (Hardyk
and Petrinovica, 1977; Hicks and Kinsbourne, 1978) and
attentional set of the subject (Bartholomeux, 1974; Spellacy and

Blusgstein, 1970). For example Bakan {1979} states that there may




pe two types of imagery, a global diffuse imagery mediated by
the right hemisghere and a pore articulated imagery ncdiated by
the left hemisphere. EBvidence to support this contention arises
from the finding (Fontenot, 1973; Patterson and Bradshaw, 1975)
that conmplex visuvosratial stimuli may be processed by the right
hemisphere while simplistic visuospatial stimuli may be
processed by the left hemisphere. Similarly, Hannay, Dee, Burns
and Masex (1981) have demonstrated that a left visual field
advantage (right hemisphere) for forms on a tachistoscope may
shift to a right visual field advantage (left hemisphere) when
subjects are instructed to use verbal labels.

Equal in importance to the task and stimulus properties are
a consideration of individual differences in subijects. According
to Hardyck and Petrinovich (1977), left handed individuals tend
to be less lateralized than right handers on tachistoscopic and
dichotic listeniny tasks. This effect is particularly prominent
in left handers with a familial history of sinistrality.
Conversely, righkt handers with nn familial history of
sinistrality have been found to bhe the most lateralized.
Additional and more direct support for this contention arisss
from studies of brain damage (Hecaen and Sauget, 19713 Luria,
1970;»?enfield and EKoberts, 1959) and scdium amytal anaesthesia
(Rasmussen and Milner, 1975). For example, left handed patients
have been found to show less verbal and spatial impairment

following left anmd right henisphere damage respectively.




several theories of sex diffevences in cerebral
jateralizationr have beeun proposed. It has been suggested that
females are left and pales right henisphere dominant (Levy,
1971), females are pore lateralized on both verbal and spatial
abilities (Buffery and Gray, 1972), females are less lateralized
on both verbal and spatial abilities (Bryden, 1979: Flor-Hdenry,
1980; Butt, 1979) apd females are less lateralized for verbal
abilities (McGlone, 1977). Research generally offers little
support for the first two theories; however, the two latter
theories have a substantial amount of evidence to support then.
Less lateralization for verbal abilities tends to he the most
staktle and consistent finding {(Kimura, 1980; ¥cGlone, 1980}
while the findings on spatial ability are somewhat more
ambiguous. Eguivocal results cn spatial abilitiés are no
surprise considering spatial abilities have also beecn proven to
be less clearly lateralized than verbal abilities in the overall
nodel of hemispheric specialization (Nebes, 1974). According to
Bryden (1980), observed hemispheric differences way at leasti to
some extent be an artifact of the different attentional or .
protlem solving strategies of the subjects. Females may be more
variable in their strategies, using verbal strategies for sone
spatial tests but not for others (Ray and Newcombe, 1980). Thus
females may appear eitbher iéft or right hemisphere dominant or
bilateral according to the nature of the Ysupposed! Syatiai

tasks and the particular strategies utilized.
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The preceding discussion of sex differeunces partially
conveyed the ipportance of attenticnal and cognitive strategies
in laterality research. It has been deaonstrated that physically
jdentical stimuli may show differential hemispheric processing
according to the subject's attentiopal set. For instance
goodglass and Calderon (1977) found that sung digits on a
dichotic listening task may be processed by the right hemisphere
when subjects attend tc tonal properties and the lefi hemisphere
wvhen subjects attend to vertal content. Parallel results hava
been obtained with tachistoscopic studies {(Robershaw and

Sheldon, 197%; Seamon and Gazzaniga, 1973).

Conjugate Lateral Eye Movements {(CLE®)

NMumerous auvthors have postulated that there are two

fundamental and seemingly opposite modes of perception

Q
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cognition. These modes have been described as logical
-analytical versus synthetic-gestalt (Levy-Agresti and Sperry,
1968), seguential versus sipultaneocus (Luria,'19?3), secondary _
Process versus prirpary process {Freud, 1911), rational versus
metaphoric (Brumer, 1962), and realistic versus autistic
{#cKellar, 1357; Vinacke, 1974). According to Bogen (1969,
1975), these two mecdes of perception reflect differences in
hemispheric processing. Right hemisphere processing is
appositional, synthetic and holistic while left hemisphere

processing is propositional, serial and analytic. It should be
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noted that Bogen's approaciy, which he terms “hepisphericity®,
stresses individual differences in mode of perception and
corresponding hemispheric dominance. This is ip direct contrast
to the previous approach which stressed hemispheric
specialization for specific kirds of stimuli.

One particularly promipsnt measure of hemisphéricity is
conjugate lateral eye movements (CLEM). Day (1964,1%967a,1967h)
noted that individuals upon answering reflective questiocns
tended to consistently avert their gaze to either the right or
left. RBight and left movers were found to differ on botkh
psychological ard physiological indices. Bakan {1969) was the
first to suggest that these differences may be related to
cerepral lateralization. Right eye movements may reflect left
hemisphere activatiocn while left eye nmovemernts may reflect right
hemisphere activation. On this tkasis one wmight expect rvight
movers to ke proficient at skills associated with the left

hemisphere and left movers to excel at right hemisphere skill

Ui

Consistent with this notion, Weiten and Etaucgh {1973) found
that right movers were significantly better at a concept
identification task while left movers were better, though not
significantly, at printing the alphabet in an inverted form. As
previously mentioned the left hemisphere is thought to be
specialized for conceptual tasks (Landis, Assal and Perret,
1979). According toc Weiter and Etaugh, the alpnabket printing
task requires right hemisphere proéessing as 1t is predominantly

a perceptual-motor skill. A second reason why this task may



pecessitate right nemisphere processing is its inverted format.
In a related study, Garren and Gehlsen (1981) found a right
nemisphere superiority for tracing an inverted nmirror iwage.
tucker and Suib (1%78), using rcur subscales of the ¥echsler
adult Intelligence Scale (WAIS), also found support for
differential task performance by right and left movers. Right
movers denmonstrated greater verbal scores whije left movers
demonstrated better spatialvscores. Siwmilarly right movers have
peen found to be faster readers than left movers (Bakan and
‘shotland, 1969; Ogle, 1972). In another study Crouchk (1976)
presented subjects with cartoon faces with verbal captions
underneath. Subjects were asked to describe the mrood 0of each
face and were scored according to their reliance on the facial

versus verbal information. Fight movers tended to utilize the

y

verpal cues more while left movers tended to use the facial
cues. This latter finding 1is consistent with studies (Benton,
1980) showing face perception is mediated by the right
hemisphere. The aforementioned studies elucidate the differeunt
processing modes of right vérsus left and to soume extent nffer
support for a relationship between CLEM and cerebral
lateralization. Task differences however, are highly inferential
and may provide ambiguous support as it is oiften difficult to
discern whether a task is clearly vight or left hemisphere
oriented.

Since this model's conception, right and left movers have

been distinguished using a vast array of cognitive and



personality measures. A list cif sowe of the chnaracteristics
found 1is as follows. Right movers have been found to he narrow
categorizors (Huang ard Byrne, 1978), show a preference for math
and sciences (Bakan, 1979; UWeiten and Etaugh, 1973), are nmore
likely to be obsessive-compulsive (Suzokler and Shevrin, 197%)
and are superior on the Stroop test (Bakan and Shoiland, 19659;
Dewitt and Averiil, 1976) and the math portion of the SAT
(Bakan, 1969; Zeiten and Etéugh, 1973}. Left movers, on the
other hand, have been found to be more oriented toward
subjective, internal experiences (Day, 1964), broad categorizers
(Huang and Byrne, 1978), more likely to be hysterical {Smokler
and Shevrin, 1979), more responsive to persuasive messaces -
{Sherrod, 1972), more hypnotically susceptible (Bakan, 196%; Gur
and Bur, 1974), have wmore vivid and freguent daydreaning (deskin

and Singer, 1974) and recall mere drezams (Van Suys, 1930) ..
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Methodological Considerations of CLE

Reliability

Reliability for CLEHM bhas consistently been shown to be
high. An early investigation by Duke {1968) revealed tkat
subjects exhibit eye movements in the same direction about B¢
percent of the time. Subseguent investigations have reported
reliabilities ranging from .61 to .93 (Bakar and Strayer, 1973
Crouch, 1976; Dewitt, 1977; Ztaugh and BRose, 1973; Hoffwman and

Kagan, 1977; Libby, 1970).
Validity

The suggestion that CLE4 is related to cerepbral
lateralization has received support from a number of areas. For
exasple, electrical stimulation of the frontal eye fields in one
hemisphere elicits eye movements in the contralateral directicn
{Penfield and Roberts, 1959). Similarly, a study by Heleamed
(1977) found evidence to suggest a lipk between increased
cerebral blood flow in one hemisphere and corresgponding eye
movements to the contralateral side. In addition to this, dﬁring
administration of the Wada test (dinjectiecn of sodium amytal to

one hemisphere) to patients being tested for lateralization of



janguage prior to neurosurgery, it has been observed that there
is a decrease of eye movements in the direction contralateral to
the inactivated hemisphere (Wada and Rasmussen, 19260).

More recently, Gur and Teivich (1980) compared 11 left
moving versus 10 right moving, right handed males on cerebral
blood flow averaged across three measures, 1)baseline, 2)during
covert response to spatial stisuli and 3)during ccvert response
to verbal stimunli. Left movérs were found to hkave significantly
more blcod flow to the right hewisphere while right wnovers
showed a trend in favour of the left hemisphere, though rnot
significantly.

Another physiological source of surpport for the
relationship between CLEM and the cerebral hemispheres is
studies utilizing EEG. Bakan and Svorad (1969) demonstrated that
left movers exhibit mere alpha during a resting state than right
movers. This corroborates an earlier investigation by Day
(1967a) showirng left movers tend to produce more high applitude,
low frequency EEG activity. A subsegueat experiment by Strayer
(1970) on CLE¥ and biofeedback is consistent with these
findings. In view of the fact that alpha is often found to be
more predominant in the right hemisphere (Liske, Hughes and
Stowe, 1967), these studies provide an indirect link betuweern
left movers and right hemisphere activation.

Along similar lines Meyer (1977) compared leift and rigﬁt
movers at both parietal and occipital sites during performance

on a spatial {Block Design) and verbal task (Similarities) froa



the WAIS. Left nmovers suowed significantly greater right
hemisphere activation at the parietal sites. Likewise, Shevrirn,
smokler and Kool (1989) found that left movers demonstrated more
event related potentials in the occipital regjion of the right
hemisphere in response to a checkerboard reversal stimulus.
Right movers, on the other hapd, showed a preferenbe for left
hemisphere activation. Anotner finding pertinent to this issue
comes from an inrvestigation by ¥Warren and Haueter (1981). Ain
analysis of a right/left hepmisphere alpha ratio revealed an
increase of left hemisphere activation following right eye
povements and an increase in right hemisphere activation
following left eye movements. Alsc notable is the fact that this
~effect was independent of the type of question used to elicit
the eye movements.

An area which may lend credence to the noticn cof CLEM as a
measure of hemisphericity is dichotic listening studies. In this
instance, one might expect an interaction between henmisphericity
and hemispheric specialization. Partial support tor this
contention was derived from an experiment by Neilsen and
Sorensen (1976). They found that right movers displayed a more
pronounced right ear advantage for verbal items. This implies
that left movers, in relying more oan a right hemisphere anode of
processing, show less lateralization for stimuli specialized fer
the left hemisphere. In a somewhat related study, Lefevre,
Starck, Lambert anpd Gemnesee (1977) found that or a dichoticg

listening task, subjects produced significantly more left aund

11



right eye movements during presentation of nonverpal and verbal
stimuli, respectively.

In light of substantial evidence from experiments utilizing
FEG, cerebral blood flow and dichotic listening tasks, it
appears safe to conclude that lateral eye movenents, as ?fﬂposea

by Bakan (1969), are related to cercbral lateralization.

guestion Iype

oy

An alternative approach to interpreting CLEM has been

vt

e

t

i
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proposed by Kinsbourane (1972). He suggested tha he type o
question asked (i.e., spatial versus verbal) determires which
hemisphere will be activated. This perspective deemphasizes
individual differences and stresses the importance of
hemispheric specialization. Ehrlichman and Weinkerger {19758) ia
-a review of the CLEM literature , cite 21 experiments whichk have
tested for a question-type effect. OF these, 9 found a
Significant effect for questicn tyge,‘11 found no differences
and cone found a significant effect in the opgdsita di:ection. of
the 9 positive studies, three of these had the experimenter sit
behind the subject rather than in front and subjects éye
hovements were monitored by a video camera. As Gur, Sur and
Harris (1975) have noted, the axperimeﬁter-behind condition may
facilitate a guestion type‘effect. Furthermore, according to
Bhrlichmar and Weinberger (1978), this condition makes it

eXtremely difficult to ensure that the subjects eyes are

12



jpitially centered at the opset of each guestion.

Since their review, 9f 14 Xncwn studies looking at the
effects of guestion type, 6 have reported a significant
effect{Dewitt, 1977; Jones, Chew, Allman, Marble, Hitchell aand
combs, 1980; Katz and 3alt, 1931; Ogorman and Siddle,. 1981;
Segalowitz and McNaughton, 1980; Warren and ﬁauetet, 198101y, &
have reported nc differences {(Combs, Hoblick, Czarnecki and
Kamler, 1977; doffman and Kagan, 1977; McCallum, 19381;
Paradovwski, Brucker, Zaretsky and Aiba, 1978; Reynolds and
Kaufman, 1580; Smokler and Shevrin, 1379), and 2 have found a
significant effect in the opposite direction {Berg and Harris,
1980; Richardson, 1978). foreover, another interesting, tkough !
puzziing finding with regard to these studies as well as those j
cited in Ehrilichman and ¥einberger (1978), is that most of the
studies which fonnd no differ=2nces had much larger sample sizes.
However, the reascn for this discrepancy is not clearly
understood at this tiume. ' é

Perhaps the greatest problem ianherent to the guestion type
paradigm is it's lack of a clear definition of verbal versus
spatial juestions. For instance, Bakan, Coupland, Glackman and
Putnam (1975) have developed a set of guestions which are
neutral with respect to hemispheric specialization. llowever
their 1list is ccuposed of many questions which to the naive
Observer may appear to be either spatial or verbal. Thus maﬁy of
the question type studies may have failed to show any effects

because of a poor selection of supposedly verbal versus spatial

13




questiOﬁs.

In conclusion, it would seem that the guestion typs effect
is at best a weak effect which may be most apparent in the
experimenter-behind condition. Gverall, the 35 studies
pertaining to this issue have found only marginal support for a

hemispheric specialization interpretation of the CLENM phenowena.

Creativity

The creative process is often mistakenly associated with
originality alone. 2ccording to Vinacke {1974) creativity
entails two types of thinkirg, autistic and realistic. Thinking
which is self referent, fantasy criented, umstructured and novel
may be classified as autistic thinking. The autistic style is

largely determined by intrinsic forces arising

H

rom emotionai

and motivational sources. This description is ccnsistent with

past studies which have found the creative personality to be
emotionally seasitive, nonconforming, curious, spontaneous,
impulsive, and reflective or introspective (CSikSzentmihalyi aand
Getzels, 1973:; Davis, 1975; Drevdall and Cattell, 1958). N
Autistic processing, in the absence of any reality orientation, h
may manifest itself as dreaming, psychedelic drug experiences,

mystical rapture, or scme other altered state of consciousness.

The realistic mode, on the other hand, 1s best

characterized by ratioral and logical reasoning. It is thinking

which is intenpticnal, directed, yoal oriented and more

14



infiuenced by extrinsic forces. A predominance of this style of
thinking wmay eventuate in rigid, repetitive and rule governed
behavior. While in day to day life this style may prove nost
efficient, its utility becomes restrictive in situations
requiring creative problem solving. One instance of this sort
may be functional fixedness {Duncker, 1926). The habitual
functions of an object, based on past experience, may interferc
with a person's ability to utilize the object in new ways. That
is, traditional or conventional modes of perception are applied
across situations regardless of the task demands of a specific
situation.

A similar conception of creativity has been postulated fron
a psychoanalytical perspective. Whereas Freud's {1920) eariier
formulation stressed sublimation as the only dividing line
between creativity amd mental illnesg, Kris's {1952) more
popular explaration of "regression is the service of the ego
stressed the flexible and integrative aspects of the creative
personality. The autistic and realistic modes may be énaiagous
to Preud's primary and secondary processing réspéctively, The
creative person has the ability tc revert to a primary process
state, under the guidance of the ego, and tap the imner recesses
of the unconscious. Once the person has viewed things in a
looser and less restrictive manner they can then shift rack to
secondary processing and apply his ot her iansigats in a
reality-appropriate manner. As Wallas (1926) states, the

creative process involves ap illumination stage where a



temporary and partially controlled reduction of psychic function
occurs. Subsequently, during the verification stage a nmore
conscious, reality oriented form of thought synthesizes,
criticizes and integrates the illumination material. Further
support for the notion that creative types express greater
mobility between these two modes of thougyht, has been found in
numerous studies (Del Gaudioc, 19763 Gamble and Kellner, 1968;
Pine and Holt, 1960; wild, 1965). Thus it would seem that
creative processing involves not only the capacity to generate
random or novel ideas but alsc to apply them appropriately to
reality.

Another common misconception about creativity is its
relationship with psychopathology. While this relatiorship was
suspected as early as the classical period, it was not until the
nineteenth century that any systepatic observation occured
(Andreasen, 1978). Cne method of establishing this link Las been
the compilation cf historical figures thought to be creative,

~
who have demonstrated or beern rumoured to have some form of ~N
mental illness (e.g., Lombroso, 1981; Lange-ﬁichtaum, 1832;
Nisbet, 1900). While on the surface this wmay seenr to bhe an
efficacious method it also entails several problems. For
instance, the authors are choosing only those creative people
thought to have disturbances and ignoring the healthier
subjects. Dther possible confounding factors are the dependéﬁcy
on historical accuracy, omission of unrecognized creative

subjects and a disregard for the effects of fame and prosperity.
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At best it would seem this method is largely speculative,

Another popular source of evidence comes from studies on
creativity in relation to schizophrenia. Xeefe and HMagaro (1$80)
compared nonparapoid schizophrenpics, paranoid schizophrenics,
ronpsychotic psychiatric controls and normal subjects on two
creativity tests, the Altermate Uses Test {Christensen,
Guilford, #Aerrifield and Wilson, 19560) ard the Baron-%¥elsh
Figure Preference Test (Barcn and Welsh, 1952). Cverall, the
ronparanoid schizophrenics obtained higher creativity scores
than the other three groups. Similariy, MacKinnon {1960) found a
group of creative architects to be high on the psychopathic
deviate and schizophrenic subscales of the ¥innesota Multiphasic
Personality Iﬂventofy (M¥P1}).

An alternative explaration for these results may be that

nost creativity tests only focus on the more autistic clement

o

4]

of the creative prccess. A survey of the more fregquently used
creativity tests indicates an emphasis on original or anusual
responses rather than reality-appropriate task demands. Indeed,
Hasenfus and Magaro (1976) have suggested that tests designed to
measure creativity are very similar to those'designed to test
schizophrenia performance deficits. Also, in a simpilar vein,
MacKinnop sugyested that the results froam his study may only
reflect less inhibition, freer impulses and unusualness of
thought processes.

Claridge (1972) proposes that although creative individuals

and psychotics may kave some personality characteristics in
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cemmon, they differ in intellectual controls. Past reseavch
(Barron, 1961; Cross, Cattell and Butcher, 1967; Heinze, 19¢2;
MacKinnon, 1961) indicates that creative personalities tend to
possess high egc strength. In a fairly recent review of the
literature, Dellas and Gair (1970, pg 68) state
although the creative appears to be subject to
considerable psychic turbulence, empirical evidence has
shown no basis for a significant and demonstrated
relationship between psychopathology and creativity.
Rather, it has dewmonstrated that the creative individual
1s possessed of superior egc strength and a positive
constructive way of reacting to problems.
Kubie (1977) goes so far as to suggest that psychopathology and
creativity are antithetical. While a preponderance of coascious
activity may prcve too restrictive to foster creativity, a -
prevalence of unconscious activity may result in a neurotic
distortion of the creative process.

Further evidence for a link between creativity and
schizophrenia wmay arise from research on attentional scanning
strategies. Dykes and McGhie (1976) ifound that both creative and
acute schizophrenic (nonparanoid) groups demonstrated more
overinclusive strategyies than lcw creative subjects on two
object sorting tasks and a dichotic shadowing task. This
suggests that both groups attend to a wider range of stiguli.
The use of these divergent strategies (broad attention) mavy
prove most profitable in situations reguiring original thinking.
However, they qualified these findings by arqguing that creative

subjects demonstrated the ability to fluctuate between

convergent (narrow attention) and divergent strategies according
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to specific task demands. Schizophrenic subjects, on the otner
hand, were consistently overinclusive and had impaired
performance onh tasks requiring convergent strategies. Thus it
would seem that the major difference is that creative subjects
exercise control over their attention in accordance with the
particular task or stage of a task they are involved in. Several
studies {Dewing and Battye, 1971; Mendelsohn and Griswold,
1564,196%; Ward, 1969) using only "pormal" subjects have fouud
that the more creative subjects have a wider deployment of
attention., For example, Mendelsohn and Griswold (19&4) found
that creative subjects tended to utilize incidental stimuli
during anagras solving.

In the past, creativity has bees assessed in terms of three
different criteria, the person, the process and the product
{Jackson and Messick, 1719€5). Perhaps most dubious of the tarce
approaches are studies utilizing the creative prcduct. These
stndies may include expert or nonrexpert opinion, nuaber of
citations, fame, purchase price, etc. as criterion. ¥umerous
problems emperge from this technigue. The use of commercial
success or fame may be an unsatisfactory index of guality. For
example, although many Hollywood movies are tremendous box
office hits their value as art is debatable. ¥ith regard to the
credibility of judges, there is evidence (Golann, 19563; Knapp
and Wulff, 1963) to suggest that experts difrfer frcom nonexperts
in their judgement of art. Furthermore, the ability of judges to

discriminate between creativity and other factors such as
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intelligence 135 poor ({Hocevar, 1981). For exaaple, a teacher's
judgement of a child's creative achievements nray be confounded
by his/her overall impression of the child. Also some
personality characteristics which may moderate individual
preferences are degree of conservativeness {(Wilsor, Ausman and
Mathews, 1973), extroversiomn, naivety and conplexity {(Knapp,
1964) . 1hese personal preferences may introduce prejudice in
situations req#iring objective judgements. The art historian, Z.
H. Gombrich (1951), states that in the final analysis, the value
of art comes down tc the eyves of the bebolder.

Although the preceding criticisms apply mainly to art,
simiiar problems exist in the judgement of scientific
achievements. One possiple criterion for assessing the creative
product is that it have value, imporiance and that it realize
the creatort's intention {Vipacke, 1974). Howcver such a
conception would exclude a myriad of past discoveries.
Throughout histcry many inventions have been serendipitcus, of
gquestionable significance or used for purposes other than the
creators intention. For instance, John Gorrie invented a A
primitive version of the air conditioner to trzat malaria ou an
erroneous assumption that high tenperature caused bad air’
(mal-aria) {Italian) which 1in turn caused malaria (Burke, 1981).

Another approach used to assess creativity is process. This
refars to tests reqguiring the subject to perform a task. Some
common tests which fall within this domain are the Esnpote

Associates Test (Mednick and Mednick, 13&7), divergent thinking
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tasts (Guilford, 1953) and Torramce Tests of Creative Thinking
Torrance, 1974). The third approach congists of studies
focusing on the personality and motivational interests of the
subjects. These tests are usually guestionnaires sSuch as the How
Do You Think Test (HDYT) {Davis, 1575) and Khat Kind of Person
Are You {Torrance and Khatena, 1970). A common problem with
these last two approaches is their overemphasis on the autistic
component of crzativity. Théy cften contain juestions devoid of
any reality appropriateness such as "Do you kelieve in flying
saucers?”. As mentioned earlier, these tests may lack ihe
ability to discriminate between creative versus schizophrenic
subjects.
These three methods lack convergent validity. However the

tests within each method do tend to relate to each other

[Hocevar, 1981). There is also a tendency for these studies to

W

focus on artistic rather than scientific aspects of creativity.
This may partially account ftor their overreliance on autistic
elepents as it is much more difficult to identify realistic
components of art than of science. Overall, the area of
creativity seens plagued by problems in definition and

mea surement. A4S such, one must interpret the findings from such

studies with a degree of caution.
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Cerebral Lateralization and Creativity

In addition to the characteristics previously noted, the
right hemisphere has been associated with the ability to draw
{Bogen, 1969; Edwards, 1579), imaggry (Jaynues, 1976; EBichkardson,
1877), dreams (Bakan, 1975,1976), and processing of incidental
stimuli (Luria and Simernitskaya, 1977). Likewise creativity has
been linked to imagery (Gowdn, 1978; Khatena, 1978) and greater
utilization of incidental cues (Mendelsohn and Griswold, 1964) .
Also dreams and hypnosis are frequently cited as possible
sources of creative inspiraticp [Bowers, 1979; Bowers and
Bowers, 1972; Gur and Reyher, 1976; Koestler, 1964). A popularn
illustration of this is Friedrich August vom Kekule's apparent
vision in a dream of a serpent swallowing it's own tail. This
wupposedly led to his formulation of the structural formula of
the Benzine Ring. |

In light of the evidence suggesting similarities between
right hewispheric processing and creativity, two theories have

.
evolved. The first approach argues that cxeativity is a right
hemisphere process (Harnad, 1972). Sach an approach is analogous
to the view that creativity arises from primpary or autistic
processing. As mentioned previously, this perspective ignores
the reality appropriateness often found in the creative product
and tends to tocus more on artistic than scientific type

creativity.



_ , , L -
Bogen and Bogesm {1969) presented a second approach whicu
stresses both the autistic and realistic components of the
creative act. They proposed that bilateral individuals are tie
nost creative as they benefit from the specialized abilities of
both hemispheres. According to these authors the differential
processing of the hemispheres is complementary rather than
antagonistic. Thus the right bemisphere may predominate during
the i1llumination or loose construing stage of the creative
process and the left hemisphere may be more active during the
verification or tight construing stage. indeed, perhaps Einstein
best illustrates this bimodal process in a description of uis
own thinking.
The physical entities which seem to serve as elements in
thought are certain signs and more or less clear
images...{in)} combinatory play...The above-mentioned
2lements are, in my case, of visnal and some of muscular

. type. Conventional words or cother signs have to be
sougnt for laboricusly only in a secondary stage, when
the above-mentioned associative piay is sufficiently
established and can be reproduced at will... {cited in
Galin, 1976, pg.d49).

The two most prevalent laterality indices used to assess
the relationship between creativity and cerebral lateralization
are handedness and CLEM. On the basis that 1left handedness has
been associated with pathology (Bakan, 1971; Bakan, Dibl and
Reed, 1973) and as mentioned previously, some authors have
suggested a link between creativity and pathology, one might '
expect left handers to be more creative. This is also consistent

with reports of a kigh incidence of left handedness among famous

artists (Hardyck and Petrinovich, 1977). Such a conclusion



implies that creativity may be associated with less
lateralization since left handers tend to be less lateralized.

Of rour studies testing for differences in creativity
between left and right handers, two found no differences
{Dusewicz, 1968; Katz, 1980) and two found significant
differences with left handers being more creative (Newland,
19B1; Stewart and Ciaysoa, 1980) . Since ail of these studies
used similar measures of créativity and there were nc apparant
differences in subject sample, thess results must be viewed as
highly inconclusive.

In a similar vein, reS%arch on lateral eye movewments has
also proven ambiguous, though this may be at least partially
attribautable to varied metbodologies. Harnad (1972) in a
comparison of 24 graduate students and 10 professors from a math
departmert, found that left ncvers reported using more imagery
and participating in more artistic activities than right povers.
In a separate analysis involving 9 of these professors, the left
movers were rated as more creative by their students. Io
addition, a second experiment comparing 20 college educated
subjects on the Remote Associates Test {RAT), found that left
movers were significantly more creative. While these results are
interesting, they are based on very small sanyple sizes. However,
a subsequent investigation by Jean (1974), also using the EAT,
confirmed these findings. One deficiency of these studies is
their lack of consideration of bidirectional subijects and as

such their failure to test for Bogen and Bogen's bilateral
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theory. According to 3nmith (1972), who subscribes to the
bilateral theory of creativity, bidirectionals should be the
rost creative as they appear to utilize jioth hemispheres

: -
equally. As predicted, pidirectional subjects obtained the
highest scores on the EAT and Torrance's figural creativity
tests. However, while left movers tended to score higher than
right movers on the figural tests, in contrast to the
aforementioned studies, thef tended to score lower on the RATs
Furthermore, no differences were found on Torrance's verbal
tests.

It should also be noted, that more recentiy, three attempts
to validate the findings of these earlier studies have reported
no differences (Doerr, 1980 ; Hammerman, 1980; ®olf-Dorlester,
1976) . Unfortunately, two of these studies (Hasmmerman, 1980;
Wolf-Doriester, 1976) used only cr grimarily females and one
(Folf-Dorlester, 1976) tfailed toc include bidirectionals and
specify the criteria used to determine unidirectional movers.

Hines and Martindale (71974) conducted an interesting though
scmewhat guestionable variation on the CLEN test. In a series of
three experiments, subjects were required to wear goggles which
displaced their visior to either the peripheral right or left
visual fields. As predicted, male subjects vwhose eye movements
were forced to the left visual field, performed more creatively
on both the RAT and Alternate Uses Test. Contrary to preﬁiciion
however, females whose eye movements were forced to the right

performed more creatively than females whose eye movements were
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forced to the left, though these differences were not
significant.

A third approach to the study of creativity and laterality
has utilized Torrance, Reynolds and Riegel's (1976) Your Style
of Learning and Thinking (SCLAT), a 36 item guestionnaire
purported to aeasure hemisphericity. Torrance and Mourad (1879)
found that subjects classified as riyht hemicphere dominant or
integrated {both hemisphereé) were significantly more creative
than left hemisphere dominant subjects on two creativity
questionnaires, Something About H¥yself ({SAM) (Khatena and
Torrance, 1976) and What Kind of Person Are You (WKOPAY).
Similar results vere reported in an experiment by Sterling -and
Taylor (1980). Right dominant subjects were significantly more
creative than left and mixed dorinant {no clear preferences)
subjects on SA¥ and WKCOPAY. The integrated subijects however,
were significantly more creative than left and mixed dominant
subjects on SAM but similar on WKOPAY.

Other creativity measures utilized in the Torrance and
Mourad study 4id not yield such positive tindings. Although
there was a trend tovward yreater creativitiy om the RAT for
integrated subjects, these differences were not significant.
Furthermore, while right dominant subjects performed nore
creatively on several subtests of the Torrance Tests of Creative
Thinking, no differences were found on several others.

While these studies appear to offer at least partial

support for both the right hemisphere and bilateral theories of
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creativity, there are several problewms inherent in this
research. First of all, it is veryvy guestionable whether SOLAT is
truly a measur=s ofy&emisphericity as few validity studies have
been carried out (Torrance, Reynolds, Riegel and Ball, 19773
Torrance and Reynolds, 1978). Secondly, the results relating the
SOLAT to SAH and WKOPAY may be misleading as taey are all
gquestionnaires. There is possibly a substantial overlap in the
types of guesticns asked in the hemisphericity and creativity
tests. Also Torrance and Mourad's experinment used students
enrolled in a graduate course in creativity. Therefore these
subjects were far from naive and this could easily have altered
their performance on the creativity guestiompaires. It is no
wonder that Torrance and Mourad report creativity scores two
standard deviations above the nornm.

In sumnmary, the research on laterality and creativity has
vielded equivocal results. While there appears to be a trend in
the data supporting both right and bilateral theories »f
creativity, there are several instances where these findings
kave not been confirmed. Furthermore, few Studies have hLeen
conducted which have the capability of testing both hypotheses.
As such, there is little evidence to distinguish between the two

theories.
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Field dependence-independence is a cognitive style arising
out of earlier work by Werner (1948) on microgenesis. According
to Werner, individuals vary in the extent to which they
differentiate and organize their epnvironments. Microgenetically
primitive individuals are characterized by diffuse, global
perception while microgenetically developed individoals tend to
perceive and cognize in an articulated and analytic fashiona
According to Witkin (1965), field dependence-independence 1is a
bipolar contingum representing undifferentiated versus
differentiated styles of thinking and perceiving respectively. A
vast, array of research over the last twenty years has found
field dependent peoplie meore interpersonally oriepted (Witkin and
Soodenough, 1977) and more open in expressiocns of feelings and
thoughts (Greene, 1976; Sousa-Poza apd Roarbarg, 1976).
Conversely, field independent individuals have been described as
less distractable {Bouston, 196%) and as having a more defined
body concept (Witkin, Dyk, Faterson, Goodenough, and Karp,
1962) .

More pertinent to this issue however, are the persopality
and behavioral traits which are often cited as evidence for a
relationship between creativity and field independeace. Field
independent subjects have been described as iﬁdividualistic;
sensation seekers, nonconforming and gulded by thelr own set of

standards (Spotts and Mackler, 1967; Zuckermawn, Kolin, Price and
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Zoob, 1964). They are less functionally fixed and hetter at
breaking a set in rroblem solving tasks (3usse, 1968; Dinuis,
1975; ®Parris, cited in Witkin, Moors, Goodenougk and Cox, 14977).
Conversely, field dependent subjects are unable to impose
structure on an ambiguous task and do not respond eiffectively to
new and unusual situations (Spotts and Mackler, 19%7). These
findings are consistent with studies (RBarron, 1%t3; Davis, 1975)
showing the creative personality tc be autonomous and
independent, nonconforaing, and able to create oraer where none
exists., Also, as previously stated, the creative person is able
to overcome an inappropriate set in vroblewm solving tasks.
Although this evidence seenms to establish a link between
field i1ndependence and creativity an examination of the pore
direct studies cffers equivocal support. Numerous studies
{(Duffy, 1978; Gundlach and Gesell, 1973; Raufman, 1375; lioppe
and Gallagher, 1977) have found a significant relationship
between ftield independence and creativity. However, while no
inverse relationshlips have been reported, several studies
(Bloomberg, 1971; HcWhinnie, 1967, 1969, 1970) have failed to
find a significant relationship. This may be partially due to
the fact that mcst of the non-cenfirming studies used children
as subjects. There is evidence (Witkin, Lewis, Hertzman,
Machover, Heissner and Wapner, 185%; taywood, Teeple, fGivens and
Patterson, 1977) to suggest that field depeudence is much amore
prevalent among children and therefore this may be a confounding

factor.
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Another problem is that wost of the studies in this area
have only used male subjects. Those using female subjects have
often found little relatioaship (Bieri, Bradburn and Galinsky,
1958; Hyde, Geiringer and Yen, 1975). This is consistent with
Vernon's (1972) observation that correlations between field
independence and other variables are often lower for women. The
finding that more women are field dependent (Witkin =t al, 1962;
Aarris, 1978) may account for this. ¥omen tend to perform less
well on spatial tasks (Waber, 1977; Harris, 1978) and spatial
ability has been found to be a confounding factor ir many field
independence tests (Sherman, 1974). Thus women may be classified
as field dependent more often ard for different reasons than
Ren.

MacKinnon (1962) found creative architects field
independent and creative writers field derpendent. To add to this
conﬁusiOﬁ, wany avthors in compiling shared personality and
behavioral traits of creative and f£ield independent subjects
have 1gnored the shared traits cf creative and field depeudent
- subjects. For example, field dependent subjects have been found
to be impulsive, less controled and better at incidental memory
(Messick and Damarin, 1964; Spotts and Mackler, 1967), all
traits associated with creative subiects (Davis, 1875;
Mendelsohn and Griswold, 1963) . FPurthermore, Berent {1974) found
that field dependent subjects have less legible, messier writing
which is not well oriented on the page. Siwmilarly, experiments

by Charlton (1978) and Fischer (1971) found creative subjects
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significantly more variable in their writing. Their orientation
on the page often changed and the writing was less neat than
that of less creative subjects.

In an attempt to resolve these apparent contradictions
Bloosberg (1971) suggested that creative subjects have the
ability to be either field dependent or independent. ¥itkin
{1965) had earlier noted that some field independent subjects
seen tc shift between fieidvdepeﬁdence and independence
according to their situation. M¥ore recently Witkin and
Goodenough (1977) have acknowledged that there way be a third
pole to fieid dependence-independence with sore subjects capable
of benefiting from both wmodes. 1n normal testing conditions,
task instructions reguire subjects to be field independent. The
tests are designed to measure field independence with field
dependence being measured by default. Rudin (1968) found that
field independent subjects were generally better than field
dependent subjects at producing field dependent responses when
instructed to do sc. It may be that at least some field
independent subjects are capable of being field dependent whille
none of the tield dependent subjects display this plasticity.
According to Bloomberg {1871), all creative subjects may be
field independent; however, not all field independent subjects
are creative. Thus creative subjects may represent a subgroup of
field independent subjects capakle of being field dependent if

instructed to do S0.
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Creativity and Randomness

Throughout history, the notion of "gnity with variety" has
been a predominant theme in art (Osborne, 1968). According to
information Theory {Beardsley, 1968), the concept of entropy may
be applied to the noticn of order and disorder in the art form.
That is, as a structure moves increasingly toward maxinmum
entropy one attains maximum information content as no element is
more predictable than another. The higher the deqgree of
uncartainty within a structure the greater the information to be
obtained from it. Therefore, in terms of art, the presentation
of dissonant elements or novel structure yields high information
content for the spectator.
However to present the spectator with a random, orderless
structure alone would be directionless, inaprropriate to the
ordered nature of reality and may induce shock and anxiety.
According to Kreitler and Kreitler (1972), "aesthetic distance”
allows the spectator to view the dissonatice within an art work
from a safe perspective with the shock impact buffered.
In works of art the stimulating aspect of novelty is
usunaily brought to the fore while the prominence of the
shocking aspect is greatly reduced. This is accoaplished
by intermingling novel stimuli with familiar ones, by
resolving unexpected develorpmernts, by eabedding
surprising events within logical sequences, etc.
{(Kreitler and Kreitler, 1972, pg. 332).

According to Beardsley (1968, pg. 218)
order enters art in the small, in the textural relations
amonyg the elements; and it enters in the structural

relations among the larger segments. But freedon,
diversity, and uniqueness mark the special emergent
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quality of the whole, what stamps the work with
individuality.

Arnheim (1971), or the other hand, snggests that order occurs on
a macroscopic level tending towards a state of eguilibrium while
randomness OCCULS 1p microstates.

All of these ideas, while purely theoretical, imply an
ability on the part of the creator to instill entropic relations
in art. Thus one may infer fror this that creative subjects have
the ability to generate random responses. Such an ability may he
rare since most of the research to date suggests that people in
general are poor randomizers (¥agenaar, 1972).

The greatest problem in empirical studies of randomness i3
definition and measurement. According to Gardner (1968), there
is no completely objective mathematical means for assessing
randomness. It is far easier to demonstrate that a series is
nonrandor than random (Wageraar, 1972). To demeonstrate
nonrandomness you conly have tc show one type of syst2matic trend
in the series; however, to show randomness you have tc prove
that no trend of any kind exists. Randomizaticn experiments
typically reguire the subject to generate as random a seguence
as possible, The number of alternatives (€.d., heads and
tails=2), the length of the series, and the method or order of
analysis vary froa study to study. For instance, one study may
use a frequency analysis of alternatives while another may use a
frequency analysis of pairs. %hile the former method locks at
the number of, for example, heads versus tails, the latter looks

at the number of runs of ecach alternative. The type of analysis
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which can be carried ouwt is partially determined by the lengti
of the series, and, as such the experimental conditions change
as well. Thus in ccmparing the resulits of randomization
experiments, the type of analysis also has to pe taken into
consideration. To avoid such confusion, only resnulits which seen
relatively stable across conditions and method of analysis will
be reported in the present discussion.

Several explanations of the results of raandomization
experiments have been proposed. However, a corplete review is
beyond the sccpe of this paper. ¥agenaar (1972) states that one
possible approach is what he terms Negative Attention Theorvy.
This model predicts that when attention is less focused the
ability to generate a randcm series is enhanced. A major source
of support for this theory comes from studies requiring subjects
to perform simultaneously a second task as a distractor. The
sacond task tazxes the subject's limited capacity to process
information and paralliel processing is necessary for the dual
task performance. That is, subjects are reguired to divide their
attention between the two tasks rather than focus on onc.
Numerous studies (e.9., Truijens, Trumbo and ﬁagenaaf, 19706 ;
Wagenaar, 1972) have found evidence to corroborate the idea that
secondary tasks increase the ability to randomize. Also, in
situations which tax our limited attentional capacity such as
dual task performance {Kahneman, 1973) or rapid presentatioh of
memory items {Hockey, 1973y subjects often show a facilitative

effect from taking a passive attitude.
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Grakam and Evans (1977) have suggested that the process
underlying increased ability to generate randcm sequences iz
deautomatization. According to Deikman (1968), deautomatization
is regression to a more primitive mode of perception involviung
less reality orientation, parallel processing and a passiva
attitude. Deautomatization typically cccurs in situations such
as meditatiou, scaizophrenia, hallucinogenic drug experiences
and other altered states of conscicusness (Deikman, 1971) and is
in many ways akin to Freud's (1911) concept of primary
processing or Vinacke's (13574) description of autistic thinking.

If in fact the ability to gererate randcm seguences is
enhanced by autistic processing and a wider deplcynent of
attention, then one might expect creative subjects {as well as
nonparanoid schizophkrenics) to be superior to less creative
subjects at this. This would be consistent with the cvidence
mentioned earlier suggesting creatives exhibit wider attention
deployment and conditional autistic thinking as well as

flattened response hierarchies {Mednick, 1982).

s . i st v S

Nurerous authors (Barron, 1963; Fisenman and Robinson,
1967; Raychudhuri, 1966) have reported a preference for
complexity and novelty among creative subjects. Siwmilarly, a
review of the literature indicates a positive relationship

between sensation seeking and creativity. Cf 11 studies



utilizing Zuckerman's (1979) sensaticn seeking questionnaire,
seven found a significant linear relationship (Acker angd
McReynolds, 1967; Bone, Cowling and Belcher, 1974; Davis,
Peterson and Farley, 1973; Farley, 1971; Kish, 1970; Lamb, 1Y66;
Tepper, 1978), two found partial support for a linear.
relationship (Bone and Cowling, 1974; Zuckerman, 1979), ouec
found a curvilinear relationship (Farley, 1976) and one found no
relationship (Zuckerman, 1579). Also of particular relevance is
that these studies used a wide array of creativity tests
indicating that these findings are not specific to a particulaxr
test., The one exception to this however may be the RAT. Of the
two studies using the RAT, Bone and Cowliang (1974) only found a
significant relationship for females and Zuckerman {(1979) found
no relationship. These discrepant results may be at least
partially explainable ir terms of recent criticisms of the RAT
as a valid measure of creativity. The RAT allows for only one
possible solution at the expense of viablie alternatives, imposes
a time limit and has been found to be related to verbal
intelligence (Cropley, 1966).

Initially the results of the precedinyg research may seen
somewhat paradoxical in light of the researcik linking creativity
to moderately high tonic arousal (Fischer, 1%71; Florek, 1973;
Martindale, 1977; Wyspianski, Barry, and Dayhaw, 1963). However
this may be due to the misconception that high arousal
necessitates a reduction in sensation seeking (e.g., Farlevy,

1976) . Such a conception ignores the possible influence of a



subiject's cognitive interpretation of the stimuli (Schachter anid
Singer, 1962; 5torms and N¥Nisbett, 1970). According to Berlyne
{1960), high arousal may result from either over or
understimulaticn. Thus subjects in seeking ap optimal level of
arousal, may atteaspt to reduce or augment stimulation. according
to the cause for their high arousal. Situations of a meaningless
or tedious nature may result in understimulation and
accompanying feeiings of boredom. Perhaps more creative

sup jects, bored by their often conventional or
perceived~to-be-conventional environments, seek stimulation as a
means of reducing their arousal.

There exist a small number of studies oxn boredom and
creativity and these are at best highly inferertial and ouly
indirectly address the guestion. Schubert (19?7, 1979) bhas been
the most vocal vwith respect to these variables. fe argues,
contrary to my aforementioned argument, that creativity and
boredom are in fact antagonistic. This conclusion is reached
primarily on the basis of three avenues of research. First, he
suggests that individuals who are highly susceptitle to boredon
tend to score low c¢n creativity tests. Unfortunately, he offers
no reterences to substantiate this claim. Secondly, ke suggests
that thrill seekers tend to be less creative and cannot tolerate
ambiguity (a trait associated with creativity). However, as
already seen, thke literature on sensation seeking and creativity
demonstrates just the opposite. The research ¢n tolerance fox

ambiguity and sensation seeking would also tend to suggest the
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opposite although the nunber of studies are few and therefore
inconclusive (zZuckerman, 1979). Last of all, Schubert states
that most situations which cause boredom decrease creativity.
This ton, 1is a questionable assertion. There are a number of
studies (Maltzwman, Simon, Raskin and Licht, 1960; Morin and
Clark, 1973; Schubert, 1977) that have found an increase of
original respoases in fepetitive sitvations. Also, only limited
inferences can be drawn frosz this approach as the restrictive
parameters of a repetitive task and its limited scope may
obscure the findings. For instance: a highly repetitive
situation may elicit reactions of boredom from a muck larger
sample of the population than just boredom prone subjects. Daub
(1968) in a study of actuaries, found that mcre creative
subjects showed performance deficits and were more bored with
their work. Therefore, contrary tc Schukert, it seens more
likely that creative subjects are more suscentible to boredon.
0f equal importance to the tonic arousal research are
studies relating phasic arousal to stages of creative probles
solving, especially with regard to attention deployment. Bowers
and Keeling (1971) demonstrated greater cardiac variability
among creative subjects during performance on anr ink bhleot task.
They maintaien that this variability reflects more shifts by the
creative subjects from realistic to imaginal modes of thinking.
Similarly, Florek {1973) found greater variability in the heart
rate of creative painters during an inspirational period thasn

while resting or actually painting. Furthermore, Martindale
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(1877) found that highly creative types have a mederately high
base line level of arouecal. During performance of intellectual
tasks the high arousal is maintained, however during performance
of creative tasks low levels of arousal are indicated.
¥on-creative types on the other hapd, tend to have lower arousal
base lines and slightly increased arousal during botk
intellectual and creative task performance.

According to Fischer (1971), very high or low levels of
arousal result in expansive or broad attention deployment while
moderate arousal leads to focused ard narrov attention. This may
imply that reduced arousal and concomitant expansion of
attention facilitates creative processing while relatively -
focused attention is more conducive to inteilectual performance.
This is consistent with the studies demonstrating greater
attention deployment in creatives (Dewing and Battye, 1971,
Mepdelsohn and Griswold, 1964). According to Hednick {1%62),
creative subjects exhibit flat response hierarchies. That is,
responses are more random as a single stimui&s elicits many
potential responses, all with about egqual strength. It may be
this flatness of response hierarchies that explains the
renoteness of associations in creative thought., Various studies
(Osgood, 1960; Martindale and Greenough, 1973; Martindale and
Armstronyg, 1574) 1undicate a relationship between arousal and
flattening of respcnse hierarchies. Very high or 1low levels of

arousal vere found to flatten response hierarchies.
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khile the results of the arousal studies are promisiug,
they warrant a pote of caution. To date there is considerable
dispute in the area as to the value of EEG as an index of
arousal (Frost, Burish and Holmes, 1978; Orne and Paskewitz,
1974) . As well, there is considerable evidence (Berlvne, 1967;
Zuckerman, 1979) to suggest a dissociation between cortical and
autonowmic measures of arousal in many situations, thus obscuring

any <lear physiological definition of arousal.

Creativity and Cognitive Complexity

Kelly, in 1955, rroposed a cocgnitive approach to
personality theory. He argued that each person is his own
scientist in that we all have our own personal set of constructs
from which we organize, interpret and predict the world around
us. In a conception roughly analogous to "regression in the
service of the ego", he refers to a creativity cycle which
initially involves a loosening of constructs and then their
subsequent tightening. Loose const‘ucts lead to varying
predictions while tight constructs lead to unvarying
predictions. Thus the creative person generates novel ideas
through loose construing and reapplies them in a wmore directed
and reality oriented manner through tight construing. Grinder
and Bandler (1976) state that one must differentiate a cogﬁitive
map which yields choice, flexibility and self awvareness in order

to live a creative and adaptive existence. According to Kelly
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(1966) {vited in Bapnister and ¥air, 1968, pg.b aad 7)

Jan can only come to know the world by means of the
constructions he places upon it and he will be bound by
events to the extent that his ingenuity limits his
possibilities for reconstruing these events...Our
ingenuity in devising alternative coanstructions is
limited by our feeble wits and our tiaid reliance upon
what is familiar. So we usually do things the way we
have done them before or the way others appear to do
them. Moreover, novel ideas, when openly expressed, can
be disruptive tc ourselves and disturping to others. ¥e
therefore often avoid them, disguise them, keep then
bottled up in our minds where they cannot develop in the
social context, or disavow them in what we believe to he
loyalty to the common interest, and often against our
better judgement, we accept the dictates of authority
instead, thinking thus to escape any personal
responsibility for what haprens.

Kelly's observations have been supported ip pumerous eampirical
studies indicating that creative types make the familiar strange
{(Gordon, 1961), are autonomous and independent {(Barron, 1363
Roe, 1952), unconventional and nonconforming {(Csikszentrihalyi

and Getzels, 1973; Davis, 1975), self reflective {(Davis, 1975

n
"

L

Drevdahl and Cattel, 1958) and open to experience (Dellas and
Gair, 1970).

Rothenbery (1971), states that the most prominent feature
of the creative process is 2_1ausian Thinking. Creative )
processing involves the "capacity to conceive and utilize two or
more opposite or contradictory ideas, concepts or images
'simultaneausly.“(pg. 197)~ The creative person can tolerate
bipolarity, tentativeness, uncertainty and ambiguity, as well as
integrate opposites (Maslow, 1958). According to Adams-Webber
{1970, pg. 39), "new structure evolves within a personal

construct system to accommodate elements which are ambiguous
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within the context of existing structure”. Throuyh proyressive
differentiation and reinteqgraticn of structure, a person is able
tc accopwodate novelty and ambiguity.

Crockett (1965) refers to this degree of differentiation
and hierarchic integration as degree of cognitive complexity.
People who have many concepts for dealing with others may be
better at integrating conflicting informatior about annther
person (Cock, 1971). 1t has also been found that cognitively
complex persons tend to be more neutral in their use of
constructs in that they tend to stay away from pdipolar
judgements more than cognitively simple persons { Adams-¥eber,
1978). Along these same lines, past studies seem to indicate
that highly creative persons are less judgemental than low
creative persons and tend see things in relatively undefined
ways rather than in black and white. MacKinaon {1962) found that
creative types tend to be perceivers rather than judges, as
measured by the Hyers-Briggs Type Indicator (#yers, 13858), a
measure of Jungian Typological Furnctions.

It may be inferred from the information available, that

-
creative types may in fact have cognitively ccemplex construct
systems. As such, throuygh progressive differentiastion and
hierarchic organization a creative person may, when ccenfronted
with an ambiguous situation, create or utilize permeable
subordinate constructs to resolve the conflict. On the other
hand, the less creative person with a cognitively sinmple

construct system may tend to be less flexible and choose either



one or the other of the apparently contradictory poles. The
cognitively sisple person has a stereotyped view of people
{(Bannister and Franseila, 1971), shows conforaity in problenm
solving (Perry, 1970) and makes black and white judgements
(Adams, Harvey and Heslis, 19606). His or her behavior is
conventionral and noncreative in problem solving situations and
shows a limited ability to change sets (darvey, 1%66).
Empirical studies on the relation between cognitive
complexity and creativity are sparse. Tuckman (1966) using both
the Interpersonal Topical Inventory and Sentence Comrletion Test
{S5C) (Schroder and Streufert, 1962) as measures of coaplexity,
found a sigrificant relation between degree of complexity and
degtee of creativity as measured by three creative process
tasks(Gestalt Transformations, Match Problesms 11 and
Consequences) (Berger, Guilford and Christensen, 1957 ;
Christensen, Merrifield anéd Guilford, 1958). However, a mpeasure
of creativity motivation, the Creativity Hotivation:
Questionnaire (CMQ) (Golann, 1962), was found to relate to only
the SC measure cf complexity. In a subseguent stundy, using only
-
males , Karlins (1967) fcocund no relation between the Renmnote
Associates Test and the Paragraph Completion Test, a measure of
cognitive complexity {Shroder and Streufert, 1962). This
replicates the findings of a previous study by Schroeder,
Harvey, HJunt and Koslin (1965) using the same neasures of
complexity and creativity. Contrary to this however, Karlins,

Coffman, Lamm and Schroder (1967) found evidence to suggest that

43



cognitively complex subiects are more active and request nore
information about a novel environment when attempting tc soive
complex problems. Such a conception may also e appropriate for
creative subjects who have been tound to utilize a wider array
of stimuli in problem solving tasks (e.g., Mendelsohn and
Griswold, 1962). Most recently, Quinn (19381) tound that a group
of writers rated highly creative by their peers were more
cognitively complex, as measured by a Kelly Grid, than a control
group. No differences were found though, betseen two similarly
selected groups in the andio visual field.

Thus, 1t seems that while the thecretical literature
implies a link between creativity and cognitive complexity, the
results from the empirical studies are somewhat eguivocal. The
paucity of studies and their use of so many different msasures
of creativity and complexity contribute to the obfuscation.
Also, there is sufficient eviderce (Soldstein and Blackman,
1978) to suggest a lack of convergent validity between measures
of cognitive complexity based on Kelly's (1955) model and
measures based on Harvey, Hunt and Schroeder's‘(1961) nodel.

-

Creativity and Physiogpomic Perception

The tendesncy tc perceive inarimate obijects and desidgns as
expressive of poods or subjective states and as if thev possess
human or lifelike gualities has been descrikted hy Werner (1948)

as physiognomic perception. According to ¥erner, this style of
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percelving, which is akin to anthropomorphisu or
personification, is most predomirant in children, primitive
societies, schizophrenics and individuals under the influence of
intoxicants such as hashish or mescalen. Tndeed, it would seen
that this gode of perception is most common under conditions
thought to reflect primary processing or deautomatization.

Werner's was the first intimation of a 1link between
creativity aand physicgnomic percertion based on phenomeuological
accounts of artists. In accordance with the discussion above on
primary processing, Stein (1975) suggested that physiognomic
perception is facilitated during regression in the service of
the ego. The first empirical investigation of this relatiomshirp
{Walker, 1955) attempted to ccumpare a small sample of

rathematicians and chemists on the Physiognomic Cue Test

tH

{(PCT) (Stein, 1975), a measure of physiognoaic percerticn. A:

U

predicted, the creative group scored significantly higher on the
PCT. A major drawback of this study however, was its criterion
for creativity. Subjects from a larger univecrsity were deenmed
more creative than those from a spaller university. This was the

- !
only creativity measure utilized.

A larger and more methodologically sound study was later
conducted by Stein (1975). Sixty seven Ph.D. chemists were rated
by colleagues on creativeness. The creative group was found to
score significantly higher thanm the less creative group on both
a total PCT score and a subscale (Factor B) thought to measure

nonaffective physiognomic perception. There was also a trend for



these subjects to score higher on another subscale (Factor A)
thought to measure physiognowmic percertion related to feeling or
emotions.

Kitchell (1974), using a groﬁp of male student artists and
accountants , found partial support for a relationship hetweeh
creativity and the PCT. Creativity was assessed in terms of
originality of Rorschach responses. Althkough the overall PCY
scores d4idnt*t correlate witﬁ creativity for either student groap
there was a significant and positive relationship between factor
A {(physiogrnomic-teeling) and creativity for the accountants. In
contrast, there was a significant relationship betweepn factor B
{physiognomic-thing) and creativity for the artists. The inverse
nature of the results of these groups may be more apparent than
real. Correlations between creativity and the total and factor A
subscale of the PCT may have becn suppressed in the student art
group because of restriction of range. That is ccrrelations
between two variables may be surpressed if the subjects all have
extreme scores in a consistent direction on ome of tae
variables. In this instance, the art students tended to have

- .
higher scores on both of these scales. That art students tend to
score higher on the PCT than other student groups has also been
demonstrated elsewhere (Hosett, Rcbbins ané %Watson, 1967).

Finally, a study by Charlton (1978) corroborates the
findings of Stein. Thirty-Five undergraduates of both Sexes were
administered the How Do You Think Test, a creativity

questionpaire. A sigmificant and positive correlatioan was



.

cbtained between creativity and both the total PCT score and
factor A. Also, though nonsignificant, there was a trend in the
same direction for factor B. In conclusion, there appgears to he
sufficient evidence to indicate a relationshlip between

physicgnomic percepticn and creativity.

Cerebral Lateralization and Field Dependence

More recently many investigators have attempted to
establish a relationship between field dependence and
laterality. A variety of alterrative theories have been posited.
According to Witkin, Scodencugh, and Oltman (1979) greater
physiological differentiaticn should result in greater
‘psychological differentiaticn. Trat is, subjects whe are m&re
lateralized should be more field independent. Furthermore they
restrict their definition of greater lateralization to subjects
who demonstrate a marked specialization of the left hemisphere
for verbal processing and a specialization of the right
hemisphere for gestalt processing. |

Several problems emerge from this approach. Beyond the
analogy of physicggd, to psycholoyical differentiation Witkin and
his associates offer little rationale as to why greaté;
segregation and speclalization of the functions should ke
conducive to field independence. For one, they don't specif;
what role if any, the different functicns of the hemispheres

should play in field independent processing. Secondly, sore
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degree of rationale for thedir theory comes from the intimation
that less lateralization results in impaired spatial ability.
However, there is sufficient evidence (Epro and Granite, 1979)
{se2 Table 1) to suggest that less lateralized snkjects are at
least as good if not more proficient at spatial skills. Even
Zoccolotti and Oltman?s (1978) experiment (see Table 1), one of
the few which actually tests their specific definition of extent
of lateralizaticn and which reports evidence consistent with
their theory, found the less lateralized group to be just as
proficient at both the left aad rigat hemisphere tasks.

Another popular notion is the proposal that field
independence is a product of right hemisphere processing (Berlin
and Languis, 1981). This is based on the evidence that spatial
ability is a right hemisphere function and that field

indeperdence 1s partially if not wholly a rproduct of ¢

Ui
st

patia
ability (Vernon, 1972). This is in stark contrast to another
theory thkat the left hemisphere is necessary for field
independence (S5ilverman, 1979) . The 1§ft hemisphere kas been
associated with analytical functions while the right hemisphere
has been asseciated‘zith glcbal processing. Similarly‘field
independence is considered amalytical while field dependence
reflects global processing. This positicn was first submitted on
the basis cof an experiment on the effects of unilateral ECT on
field dependence. Cohen, Berent and Silvermanr (1973) found that

ECT to the left hemisphere resulted in iancreased fielgd

dependence while EBCT to the rigat bhemisphere resulted in
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decreased fisld dependence. Unfortunately most of the subseguent
experiments attempting to test this hypothesis have used verpal
tasks as measures of laterality and as such have been excluded
from the preseut review on the basis that they are too
inferential.

A fourth alternative is implied by a recent ZEG study
ntilizing the XKohs block design (Wogan, Moore, Epro and Harrner,
1981) (see Table 1). The invéstigators found evidence to suggest
that while both hemispheres are involved, one may predominate
over the other according to the individual strategy used and the
particular stage of the problem solving process. Reflective or
undecided periods may be typified by greater alpha activity-in
the left hemisphere indicating a greater right hemisphere
involvenent. However during decisive, and manipulative stages
subijects demonstrate greater left hemisphere activity.

Overall, a review of the studies on laterality and field
dependence (see Table 1) offers little support for any of the
aforepmentioned thecries. The only theqry which may account for
some of the‘discrepancies is that of Wogan et al. {1981). )
Nevertheless, more experiments are needed to substantiate their
claim. An examination of Table 1 shows no apparent systematic
relations across the various field dependence andﬂlateraiity
mea sures. Nor does sex or sample size appear to hear on the
issue.

For purposes of clarity, four tyves of studies have not

been included in the present tabple. As mentioned previocusly,
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studies using verbal measures {€.g., w¥riting task-Berent, 1974)
as indices of laterality were not included. Also studies using
novel and unvalidated measures of laterality {(e.g., fraae
tilt-Sherman, 1974, or forced eye movements-Gross, Feldman, and
Glaubman, 1987) were excluded. Third, experiments which conrbined
field deperdence measures with measures of spatial ability or
judged field dependence {(especially in block design experiments)
relative to verbal performance were onmitted as no Ypure" field
dependence scores could be derived. Lastly, studies using‘the
Stroop Test (Stroop, 1935) as a measure of field dependence were
excluded as there is considerable evidence {Bloomberg, 1969;
Eroverman, 1964; Huckabee and McGown, 1971) to doubt this
assuaption.

Cne problem in obtaining a clear perspective on this issue
is the diversity cf measures used to deterrine field dependence.
The present review includes studies using the Rod and Frame test
(RFT), the Embedded Figures test (EFT), the Hidden Figures test
(HFT), the Draw a Person test (DAP), and the Block Design. Block
design was included in the present analysis as thkere is a
mgltitude of studies showing its correlation witk the‘more
ccmpon measures of field dependence (Goodenough and Karp, 1961
Karp, 1963; Hischel and Metzner, 1962) and Witkin et al {(1952) ,
have acknowledged it may be a valid nmeasure. According to Veruon
{(1972), researchers use the various measures too freely as if
they all measure the same comstruct. s well as measuring field

dependence they may be measuring abilities tangentially related
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to it (Arbuthnot, 1972). Perhaps this explains the low
correlations often reported between the measures {Elliott, 1961;
Sherman, 1974). Witkin and Goodenough (1977) concede that the
EFT best defines the ccnstruct they origirally set ocut to
measure while the EFT may overlap with other factors such as
spatial of general abilities. in a»review of the researck oxn
brain damaye, Benton (1979) states that while all brain damaged
patients showed an impairment on the EFT, the right damaged and
left damaged with aphasia tended to show the worst deficit. Orn
the basis of this functional relatiocaship with aphasia, he
concludes that the EFT may have a language dependent component
in that it is facilitated by implicit vertal mediation. Thus it
would seem that the EFT has both verbal and spatial components.
In a similar vein Arbuthnot (1972) suggests that the Kohs Block
Design Test may require bothk apalysis and synthesis. Bentexn
(1973) using a three dimensional block construction test found
that aphasic patients (left hemisphere dawmage) with receptive
inpairment demonstrated a greater deficit thar patients with
right hemisphere damage. The ccpfusion cver the status of the
block design is furtﬁer emphasized by it's use as a veftal task
in one experiment (Arndt and Berger, 1978) and a spatial task in
another (Berlin aand Languis, 1981). Also while it teunds to load
high on the spatial factor of the Wachsler Adult Intellijence
Scale (WAIS) it alsc tends to correlate with the verbal iteus.
A further difficulty in interpretation arises from the

number of different versions of each field dependence test and



the lack of a uniforwm method of administration. The RFT umay
differ in size and may be administered with varying d=jrees of
rod and frame tilt, number of trials and distance fronm tke
subject. As Ebenholtz and Benzscaasiel {1977) note, performance
on the RFT improves as one moves away from the apparatus.
Furthermore the RFT involves limited feedback and no time limit
like the other measures of tield dependence. Similarily,

There are numerous versions of the Gottschaldt embedded

figures, differing in speedness, length, group versus

individual administration, multiple-choice versus open

ended, achreomatic versus colored, simple figures

presented before the complex ones or simultaneously; aand

it seems most unlikely that these are interchangable.

(Vernon, 1972, pg. 369).
As well, Benton (13979) suggests that Block Design in its various
forms may involve differences in

demands on sustained attention, the capacity for

deliberation, perceptual acuity, the apprehersion of

spatial relationships, Jjudgement of perspective and

motor skill. (pg. 2217).
The sigaificance of this is clearly iliustrated in Benton's
(1967) finding that right hemisphere daraged patients did worse
than left hemisphere damaged patients on a three dimensional
block design yet performed no worse on a WAILS Block Design. This
also calls into guestion iLedoux, ¥iison and Gazzanigat's (1977)
(Table 1) often cited split brain study suygesting that
hemispheric differences on the Block Design are due to a
manipulospatial factor. The Block Design used by them was
essentially nothing more than a pattern recognition test.

Another difriculty in drawing conclusions from these data

1

is the diversity of reasures used to assess laterality. The
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interrelationships among these measures 15 less well known than
for the field dependence measures. There are essentially two
types of experiments which have been conducted. Henmisphericity
studies look at the individual differences in preferred
hemispheric mode of processing and include tachistoscopic ,
dichotic listening, CLEM, hand and eye dominance studies.
Hemispheric specialization studies, on the other hand, look at
the role eack hemisphere plays in the processing of the
particular field deperdence task and include the FEG, split
brain and brain damage studies. Most importantly, the different
methods 40 not egually represent the four theoretical positions
presented earlier. Studies utilizing the EEG are able to test
all of the theories although, as with most of the methods, all
of the hypotheses are usually not considered. The tachistoscopic

¥
i

i

and dichotic listening studies are capable of testing the right

versus left hemisphere dominance and extent of lateralization

)

theories. CLEM studies are capable of exasmining right versus
left hemisphere dominance. Similarly,_split brain and brain
damage studies only examine right versus left hemispheric
asymnetries while hand and eye dominance experiments assess
extent of lateralization. COveralil, the right versus left
hemisphere theories have been the nost tested. While there have
been numerous studies on extent of lateralization, ouly one

(Zoccolotti and Oltran, 1978) directiy tests ¥itkin's

definition.
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Cerebral Lateralization and Randomness

An often cited distinction with regard to henmispheric
specialization is the use of parallel versus seguential
processing by the right and left hemispheres, respectively. An
exanmination of the stimulus material for which each hemisphere
appears specialized, would certainly imply such arn explanation.
Verbal material, which 1s associated with left hemisphere
processing, is read or spoken in a serial fashion whereas
conplex visuospatial material which is bhest processed by the
right hewmisphere, may reguire parallel and gestalt processing.

In a series of experiments using both letters and shapes as
stimulus material, Cohen (1973) found that reaction time to
stimuli presented tachistoscopically to the left henisphere
increased as a function of the number to items presented
simultaneously. However reaction time to items presented to the
right hemisphere appeared to be relatively independent of
stimulus set size. On the assumption that parallel processing
- should ke independent of the stimulus set size, Cohen argued
that the right hemisphere rrocesses the stimulus array
concurrently. A more recent study by Ohgishi (1978), using
letter stimuli, clearly replicated these results.

More inferential evidence for a link between the right
temisphere and parallel processing comes from studies on
incidental memory. While active or intentional memory is

dependent upor focused or selective attentiocn to the specified
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memory material, incidental memcry is typified by @ more passive
and diffuse mode of éttention. As previously stated, this
passive state may also enhance memory in iastances of rapid
presentation of memory stimuli. Luria and Simernitskaya {1977)
found that although brain damaged patients as a whole perforan
worse on memory tasks thanm control subjects, left hemispﬂere
damaged subjects tend to do tae worst on active or voluntary
memory tests. Right hemisphere damaged subjects, on the other
hand, do0 much worse on incidental memory tasks. In a similar
though unrelated study using conjugate lateral eye movenents,
Day (19¢64) has implied a relationship between right hemisphere
dominance and passive attending.

In light of the evidence showing a link between parallel
processing and both random response generation and the right
hemisphere, it may follow that the right hemisphere is wmore
involved in random response generation. Further support for this
contention arises from research on aypnotic susceptibility.
Bakan (1969) was the first to propose that hypnotic
susceptibility may be mediated by the right hemisphere. In a
study of conjugate lateral eye movements, he found that left
movers were significantly more hypnotizable than right movers.
Subsequent research has demonstrated a relationship between
hypnosis and right hemisphere processing in a split brain study
{McKeever, 1981) as well as with CLEM (Gur and Gur, 1974;
Morgan, XcDonald and MacDonald, 1971). It should be noted

however, that there have been several failures {e.g., Srpanos,

o
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Rivers and Gottlieb, 1978; Spanos, Pawlak, Mah and Deon, 13580)
to confirm this relation. Graham and Evans (1977) fourd that
hypnotically susceptible subkjects were the best randomizers on a
random-npumber geperation task. This is consistent with Hilgard's
(1965,1977) suggestion that hypnosis involves diffuse attention
or garallél processing. Thus, overall, there seens to he
sufficient evidence to imply a relationship between the right

hemisphere and the ability to produce random responses.

Cerebral Lateralization and gerceptual Llosure

A= previously noted, the right hemisphere has been
associated with a wide range of visuospatial abilities. On the
basis of a serie; of experipents with commissurotory patients,
Nebes (1974) proposed that the richt hemisphere is aore
efficient at perceiving the relationship between the parts of a
stimulus or the overall stimulus configuration. This is in
accordance with the previcusly reported evidence suggesting
right hemisphere processing is synthetic, holistic or gestalt.
Nebes found a right hemisphere superiority for three ﬁifferent
types of part-whole tasks. The first task inveolved subjects
haptically exawmining an arc which was hidden from view. They
were then required to choose one of three visually presented
circles from which the arc may have come. As pradicted, the
patients demonstrated superior ability with the left hand and

hence the right hemisphere (Nebes, 1971).
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For the second task, subjects were shown a series of
fragmented pieces which if placed together wculd form a
geonetric shape. Fecllowing this, the patients haptically
examined three solid geometric shapes hidden from view. They
were asked to choose the one which they felt represented the
composite of the fragmented pieces. Again, subjects denonstrated
a left hand superiority (Nebes, 1972). On the third task,
stimuli were presented tachistcscopically to either the left or
right visual field. The stimuli consisted of square arrays of
dots with spacing of the dots varying across the square. Thus
according to the nature of the spacing, the stimuli appeared to
be five lines of dots running either vertically c¢r aorizontally.
Essentially this task illustrates the gestalt law of proximity
{dertheimer, 1958). That is, dots which are closer together
spatially tend to be perceived as a yroup. Subjects werc
required to denote the direction cf these lines for each
presentation. As predicted, the patients demonstrated greater
accuracy in the left visual field (¥ebes, 1973) .

Further support for the contention that right hemisphere
processing is holistic arises from research utiliziag éerceptual
closure tests. The most coummon of these measures is the Street
Gestalt Completion Test (Street, 1931). This test, in its
various foras consists of frow 12 to 40 fragmented pictures of
people and objects. Subjects are required to ideptify verhaiiy
each item within a specified time linmit. Generally, the results

from studies using clinical populiations have been positive. The

b8



right hemisphere has been associated with superior performance
on the Street Gestalt in both brain damaged (DeRenzi and
Spinnler, 1966; Orgass, Poeck, Kerschensteiner and Hartie, 1572)
and split brain patients (Bogen, DeZure, Tenhoutan and March,
1972; Nebes, 1978) . Kohn and Dennis (1974a) however, found no
differences between two left and two right hemidecorticate
patierts. They do suggest though, that this may be attributable
to a reallocation of functicns of the right hemisphere to the
left hemisphere (Kokn and Dennis, 1974b).

Investigations using normal subjects have proven to be less
conclusive. A right hemisphere superiority has been demcnstrated
in EEG (Ornstein, Johnstone, Hereron and Swencionis, 1980;
Rogers, Tenhouten, Kaplan and Gardiner, 1977), cerebral blood
fiow {Gur and Reivich, 1980) and CLFH® studies {Bilsker, 1989;
Packer and Gur, 1%980). However contrary to these findiﬁgs,_
Ehrlickman (1971) and Fischer (1976) found no differences
between righkt and left movers on the Street Gestalt. It should
be noted though, that Ehrlichman's ex;eriment used ipsatized
data. Therefore any scores on the Street Gestalt would ke )
relative to an individuval's particular performance on the other
tests included in the experiment (Bilsker, 1980). As such this
obscures any inferences which could be drawn from the study.
Furthermore, with regard to Fischer's study, an A/P ratio was
utilized. This is a verbal/spatial ratic propesed and also used
by Bogen et al. (1972) to measure hemisphericity. In this case,

Fischer used the Street Gestalt as a rvight hemischere, spatial
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task and the Similarities subtest of the WAIS as a left
hemisphere, verbal test. One drawback to this approach is that a
subject's score on the Street Cestalt is relative ton his/her
verbal performance. Once again, this may obscure any conclusive
findings as the subject's scores may vary according to whatever
tests are used in the ratio.

Similar results have also been found with a comparable
measure of perceptual closure, the Mooney Closure Test (Mooney
and Ferguson, 1951). This test also contains up to 40 fragmented
items of objects and people. Three studies of brain damaged
subjects have demonstrated a right hemisphere superiority on
this task (Lansdell, 1968, 1970; Newcombe and Russell, 136Y),
though Lansdell's 1970 study offers only inferential evidence as
the Mooney test was included with numerous nther tasks in a
closure factor. ¥ore recently, Tucker (1976) using 20 male and
19 female right handed undergraduates, found eguivocal sapport
for the hypothesis. For males there was a significant
correlation between greater alpha desynchronj in the righat
hemisphere and performance on the closure test, waile for
females no differences were founda.

Warrington and James (1967) used the Gollin Figures Test
{1960), a closure test which requires subjects to view a szries
of fragmented pictures, all representing the same object.
Subjects are scored on the number of incomplete drawings needed
before recognition occurs. As predicted, they found that

patients with lesicns of the left hemisphere performed
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significantly better than patients with lesions ia the right.

While these findings seen promising overall, the use of
these types of closure tests may entail problzaus as thev all
require verbal identification of the pictures. DeRenzi, Paglioni
and Scotti (1971) contend that in cases where spatial tasks have
sp@ae attribute which is amenable to verbalizatiaﬁ,'no
differences will be found between the hemispheres. In addition,
according to Koha and Dennis {197i4b), when the nunmber of
alternative verbal responses on closure tests 1s limited, then
impairment tends to occur in only right hemisphere damage cases,
however when the number of alternatives is limitless then damage
to either hemisgphere results in a deficit, though this may be
greater for the right hemischere. Thus, it would appear that the
inclusion of a verbal response in a primarily spatial task
reduces the test's ability %o reflect hemispheric differences.

A recent experiment by Bilsker (1980) attempted to overcone
this problem. He used the Perceptual Organization Test
(PCT) (E1l~HMeligi and Cctt, 1978), a closure test similar to the
Street and Mooney tests except that it requires the subiject to
match the fragmented picture with the picture it represents.
Therefore, this test is entirely nonverbal as it bypasses the
use of verbal responses. In a comparison of 21 male and 24
female undergraduates, left movers performed significantly more
accuratly than right movers on the P0T. By the same token, left
movers also had significantly longer response times though these

were founrnd to be unrelated to accuracy. Another facet of this
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study which is germane to the issue at hand is Bilsker's
inclusion of the Street Gestalt as a second closure task.
Contrary to what one may expect on the pasis of the preceding
discussion of verbal responses, the POT proved to be no more
sensitive to hemispheric differences than did the Street
Gestalt.

In conclusion, there appears to be a sufricient amocunt of
evidence to link right hemisphere processing to synthetic or
holistic abilities. This association is especially supported by
clinical studies whereas studies on normal populations have

proven to be less conclusive.

Cerebral lateralization and Torgque

Cn the basis of his work with children in clinical
settings, Blau ({1977a,b) reported a high incidence of torgue
among those with academnic and behavioral difficulties. Torque,
according to Blau, is the tendency to draw circles in a
clockwise direction. Subjects are required to draw three circles
with their dominant hand and three circles wita their
nondominant hand. If one of these six circles is drawa in a
clockwise direction the subiject is classified as having torgue.
This phencmenon has been shown to be reliable over several
years. In addition, Blau suggested that there is a developméntal
trend with most subjects eventunally shifting to counterclockwise

turning. While children as young as four years old have all been
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found to demonstrate torque. {Blau, 1977a) the incidence of
torgque diminishes to 30 percent by late adolescence (Blau,
1977a; Milton, 1976).

Numerous studies have found an association between aberrant
behavior and torque (Alberts, 1977; Blau and Colewan, 1977,cited
in Blau, 1977b; Milton, 19763 Torrington, 1976). Blau (1977a),
in a study of over 300 children, reported a significant
relationship between torque aand several probleas including
neuroticism, neurological impairment, variable emotional
behavior, variable intellectual performance, excess energy,
stubborness and continued bedwetting. Also, a subsegquent
investigation by Blau (1977b) with children ranging from four
and a half to 14 years of age, found greater vulnerability to
schizophrenia amony torgue subjects, with 11 of 52 torque
subjects being diagnosed schizophrenic compared %o only 1 of the
53 non-torgue subjects.

Another interesting factor which has emerged from these
studies is the higher incidence of torqgue among left handers
(Alberts, 1977; Blau, 1977a,b; Ilg and Ames, 1972; Milton, 15765
Torrington, 1976). According to Blau (1877b), tihis is.compatable
with theories suggesting greater pathology among left handers
{eg~Bakan, 1976; Corballis and Beale, 1976; Sperry, 1975). On
the premise that left handedness may be indicative of lecs
cerebral lateralization, Blau (1977b) further suggests that
torque may be related to mixed cerebral domipance, perhaps

resulting from dysfunction of the corpus callosum.
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An investigation by Kay (1979) however, offers evidence +to
the contrary. A study using 39 pentally retarded adults with
manifestations of psychosis revealed no relationship between
torque and handedness. Unfortunately Kay failed to specity the
number of subjects that were left handed. This obscures any
definite conclusions especially since all previous'studies have
reported handedness differences. Kay also found little support
for a relationship between torgue and neurological aboorwaliity
or prenatal and perinatal problems. Indeed, there was a strosng
trend in the reverse direction. Partial support however, was
obtained for Blau's findings pertaining to schizophrenia, as
torque was significantly related to early childhood psychosis.

More recently, there have bezen several attempts to study
the relationship between torque and cerebral lateralization on
the basis of more tharn just handedness. In a study of 225 malse
college students, Woods and Oppenheimer (1980) reported evidence
which they purport to be congruent with Blau's hypnthesis of
zixed cerebral dominance. Right handed subjects displayed torjue
more often with their nondominant hand while non-Tight handed
subjects showed little differences between their hands. ¥Woods
and Oppenheimer interpreted this as support for less
lateralization among torgque subjects. Contrary to expected
though, they reported no difterences between right and non-right
harnded subjects overall. CLEM was the second laterality peasure
utilized in this experiment. Subjects were presented with twenty

guestions, ten thought to be emotional in nature and ten thought
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to be neutral. An analysis of eye movements with respect to
question type rather than individual differences, was conducted.
Overall, torgue subjects in contrast to non-torque subjects
demonstrated a greater tendency toward right looking for both
types of questions. While initially this wmay seem to imply a
greater reliance on left hemisphere processing, the full import
of these fiadings is vague since overall both groups showed a
predominance of left looking for neutral questiosns and
non-torque subjects also showed a predomimance of left looking
for emotional questions. Therefore, the evidence of left
hemispheric activation arises from the finding of a greater
predominance of right looking among torque subjects in response
to emotional questions. It is this latter finding waich ¥Woods
and Oppenheimer propose as further evidence of mixed cerebral
dominance among torgue subjects. Although left hemisphere
activation for emotional material seems to iamply cerebral
specialization opposite to the norm, there is , in the opinion
of this author, no evidence of mixed gerebral dominancea
Several other problems are inherent in the Woods and
Oppenheimer investigation . First of all, they measured
handedness on a ten item scale. Only subjects who answered all
items as right handed were classified as right handers. This
results in a large proportion of right handers being
misclassified as non-right. This may also account for the
failure to find expected differences between right and noa-right

handers on the incidence of torque and renders suspect the other
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findings vertaining to handedness. Secondly, their analysis of
questions rather than,individual differences entails several
difficulties. This approach lacks the ability to discriwminate as
clearly between right and left hemisphere processing. It
involves the iancliusion of bidirectional subjects who may not
show distinct hemispheric preferences. Also it fails to detect
unusual subject saaples such as one composed largely of left
lookers. In an experiment of this sort, this may result in a
false observation of right hemisphere processing for both torgue
and non-torgue subjects. Since the sampling distribution often
varies in CLEM studies this is a very real problem. Finally, the
failure to account for a handedness and CLEM interaction further
obscures the results since left handers are more likely to show

either reversed or mixed patterns of cerevral dominance.

jon

A recent investigation by ¥Winterbotham (1980) also use
CLEM as an index of laterality. He proposed that we live in a
predoninantly left hemisphere oriented society. Therefore right
hemisphere dominant people may, like torgue subjects, exhibit
greater problems in adjustment. Thus one may expect a
relationship between torque and ieft moving. In study one, 97
right handed children of both sexes were administered four
guestions. As predicted, he found overall, a proportionally
greater number of left movers among torgue subjects, though this
relationship was sigrificant only for males. Study two involved
the presentaticn of 20 neutral guestions to 56 right handed

undergraduates of both sexes. Once again, a strong trend
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indicating a relationship between torgue and left movers was
reported. In additicn, ¥Winterbothmam found a significant
interaction between CLEM and torque on the MMPI with left novers
with torgue scoring highest on the schizophrenia (Sc) subscale.
This is consistent with past studies showing bLoth a relationship
between torgue and schizophrenia (Blau, 1977b) and right
hemisphere activation and schizophrenia (Flor-Henry, 1972).

The studies reviewed up to thkis point offer extremely
contradictory results. While the handedness data seem to suggest
a mixed cerebral dominance explanation for torgue, the CLEHN data
suggest both greater and less right hemisphere activation. Cue
problem with the CLEM studies however is that neither adressed
Blau's mixed dominance theory. Winterbotham's study omitted
bidirectionals while Woods and Oppenkeimer's used a guestion
analysis which precludes the discrimination of bidirectionals.

Demarest and Demarest (1980) conducted the cnly
investigation to date which Las attempted to test Blau's mixed
cera2bral dominance theory with a laterality measure other thaun
handedness. Forty one right and 33 left handed college subjects
ranging in age from 14 to 44 were administered a dichétic
listening test using verbal stimuli. Although left handedness
was significantly related to a higher incidence of torgue, no
differences were rerorted for the dichotic listening task. On
this basis, Demarest and Demarest argued that torque has in fact
no relationship to cerekbral dominance but rather the handedness

differences which are often found, are due to the mechanics of
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the hands. It may be easier or more natural to draw a clockwise
circle with the left hand. This would also account for data
showing that it is more often the left hand which manifests
torque, even in right handed subjects (e.g., Winterbothan,
1980) » Though plausible, this hypothesis must be viewed with
caution aé there were several drawbacks to their study. Only 1
out of 41 right handed subjects displayed torque, a lower
proportion than any previously reported. This did not allow for
an analysis of a hanrd by torgue interaction as virtualliy all
torgue subjects were left handed. This may also explain why half
the torque subjects showed reverse lateralization since left
handedness has often been associated with reversed
lateralization as well as less lateralization (Hardyk and

Petrinovich, 1977).

Hypotheses of the Present Study

On the basis of thke preceding discussioas, the following
hypotheses are proposed. It is expected that:
1) Left wovers, as opposed to rignt movers, will produce nrore
correct responses on the Perceptual Organization Test, a measure
of gestalt perception.
2)Left movers will generate a mpore nearly random seqguence than
right movers.
3)Bidirectional subiects will demcastrate a greater incidence of

torgue.
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4) There will be no differences between left, right or
bidirecticnal movers on the Rod and Frame Test, a measure of
field dependence.

5)Bidirectional subjects will demonstrate higher creativity
scores on the How Do You Think Test.

) The more creative subjects will be greater sensation seekers.,
7)The more creative subjects will demcnstrate greater
susceptibility to boredomn.

8) The more creative subjects will be more field independent.
9)The more creative subjects will demonstrate greater cognitive
complexity.

10) The more creative subjects will demonstrate more physiognomic
perception.

11) The more creative subjects will generate a more randon

sequence.
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I. Hethod

Subjects

The subjects vwere 40 female and 40 male right handed and 16
female and 16 male non-right handed university students. They |
were tolid only that the sxperiment involved cerebral
lateralization and individual differences in perception and
cognition. Another 14 subjects were excluded from the analysis
as they had a history of epilepsy or brain damage or were rﬁn in
a roop which may have been unsuitable for recording CLEX. The
subjects ranged in age from 18 to 32 with a mean age of 22.2 for
females and 23.7 for males.

Procedure and Desigr

e — O innt

fes

The experiment was conducted in one session with subjects’
taking from an hour to am hour and 45 minutes to cogplete it.
The tests were administered in a light tight room (to reduce
dark adaptation on the Rod and Frame test) witn a syametrical
background (to reduce distractions on the CLEN test). The ten
tasks and questionnaires were presented in all possible orders
$50°as tc minipize any possitle effects of order. During

administration c¢f the Conjugate Lateral Zye Movement Test {(CLEM)
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subjects were asked to sit facing ths experimenter at a distance
of approzximately 75 centimetres. To avoid any confounding
influence from guestion type the subjects were asked a set nf 20
neutral questions devised by Bakan, Coupland, Glackman and
Putnam, {1975) (see Appendix A). The subjeci?s initial eye
movenent immediately followianyg each guestion was recorded. Only
lateral eye movements were scored. Trials on which the subject
stared ahead, shifted his/her eyes vertically, closed them or
looked away were not included. At least 75 percent of the
questions had to yield scoreable responses in order for the
subject to be included in the study. A laterality score
(percentage of left movements) was obtained by taking the number
of left uwovements, dividing by the total number of movements and
pultiplying by 100. During the guestioning period the
experimenter was careful not to reveal that he was recnrding the
subject's eye nmovements rather than answers to the Jquestions. To
ensure that this had been achieved, subjects were asked at the
end of the experiment whether they were aware that their eye
movements were being monitored. However, none of the subjects
reported being aware.

Subjects were administered form E of the How Do Ybu Think
Test (HDYT), a creative personality test devised by Davis
(1977). The test assesses attitudes, values, heliefs,
motivations and other personality and piographical items thbught
to pertain tc creativity. There are one hundred guestions to be

ansvered on a 5 point scale.
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A modified form of Crockett's (1965) test of cognitive
complexity was used. The subjects were asked to describe in
writing , in any way they wish; four people they Xknow
personally. The four people were to be 1)a female they like Z)a
female they dislike 3)a male they like %)a male they dislike.
They were allotted 90 seconds for each description and were
asked to use the full amount of time. They were told to use
point form. This method was used to counter criticisms that
verbal fluency may be a cdnfounding factor and also it
simplified the scoring. The order of the four descriptees was
rotated across subjects within each sex to control for any
possible order effects. Cognitive complexity was defined as the
total number of constructs or descriptors used across the four
descriptions.

Field dependence/independence was measured by tae Hod and
Frame Test . Subjects were instructed to sit upright in their
chairs and not lean to either side. The Rod and Frame apparatus
was a portable model of dimensions 37,5 by 37.5 cm. and was
situated at a distance of 140 c¢m. from the subject. Dight trials
were presented with the rod and frame in the following starting
positions: 1jyrod at 20 degrees to the left and frame at 20
degrees to the right 2)rod at 20 degrees to the right and frame
at 20 degrees to the right 3)rod at 20 degrees to the right and
frame at 20 degrees to the left 4)rod at 20 degrees to the left
and frame at 20 degrees to the left. The same order of the

positions was repeated for the last four trials. On each trial
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the experimenter turned the rod slowly and subjects wvere
instructed to say stop whemn the rod appeared to be perfectly
vertical. If the subject felt the experimenter had turned the
rod too far he/she could reguest the experimenter to turn it
back in the opposite direction. The lights were turned out for
the duration of each trial (approximately 30 to 60 Seconds) but
turned on between trials to minimize dark adaptation. A field
dependence score was obtained Ly averaging across the 8 triails
the nuamber of degrees the rod deviated from the vertical on each
trial.

Subjects were administered the Physiognomic Cue Test, a
test devised by Stein (1575) to measure physiognowmic perception
versus geometric-technical perception. Physiogaomic perception,
the attribution of human-like gualities to objects, was divided
into two subscales. Factor A neasured physiogrnosic-fecling and
factor B measured physiognomic thing perception. There is also a
total score for physicynomic perception based orn factor A,
factor B and several miscellaneous guestions. The test inciudes
32 drawings depicting ambiguous pictures of such objects as a
straight line or two squares. Subjects were asked %o place where
on a six point coatinuum they felt the drawing best fit. Cne end
of the continuum contained a geometric—-technical response such
as "it looks 1ike a line". The other end contained a
physiognomic response such as "it looks like monotony". The
first response on the continuum indicated the drawing looked

like the response cr the left. The sacend box on the continuum
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indicated the drawing looked something like the response on the
left. The third box indicated the drawing looked very little
like the response on the left but more like the left than the
right. The fourth box on the continuus indicated the drawing
looked very little like the response on the right but nmore like
the right than the left. The fifth box indicated the drawing
looked something like the response on the right. The sixth box
indicated the drawing looked like the response on the right.

Sensation seeking was assessed by form 5 of Zuckerman's
{1979) Sensation Seeking Questicnnaire. The test contains 40
items which are subdivided into 4 subscales of 10 items each.
Bach item contains two statements. Subjects were instructed to
choose the most preferred statement. The four subscales are
1) Boredon susceptibility (BS) 2)Thrill and adventure seeking
‘{TAS) 3) Disinhibition (DIS) and 4) Experience seeking. Only the
total score and boredom susceptibility were consider=sd in the
present study.

Subjects were asked to draw six circles, each about arn inck
in size, on a tlank sheet of paper. The first threes circles were
to be drawn with their dominant hand and the last three circles
with their ncndominant hand. Torque was defined as any circle
drawn in a clockwise direction {(Blau, 1977a). Subjects were
classified as having torgque if at least one circle was drawn in
this direction.

The Perceptual Organization Test (El-Meligi and Cott, 1978)

was used to assess perceptual closure ability. The test consists




of nine black and white drawings of objects and three series of
cards. Zach series contains nine cards with degraded drawings
corresponding to the nine drawings. Series 1 contained drawings
which consisted of swirling lines. Series 2 drawings were made
of broken lines and series 3 dravings were made of dots. The
nire non-degraded drawings were placed in front of the subject
and he/she was allowed to examine them for about 15 seconds. The
experimenter then shuffled the cards for one series and placed
thenm face down in front of the subject. The subject was given
the following instructions: "When I say go, turn the top card
over and match 1t as quickly and as accurately as possible to
one of the drawings in front of you." After the card was
matched, the experimenter took it away and recorded both
completion time and accuracy. This procedure was repeated for
the cards of all three series. The order in which the series
were presented was permuted across supjects to control for any
possible order effects. Subjects were scored both for total time
taken and number correctly matched on all three series.

The subjects were also tested for their ability to generate
a random binary series. They were given two computer answver
sheets containing 150 items each and asked to treat the A and B
alternatives as heads and tails, respectively. The C, D, and E
alternatives were to be ignored. The subjects were asked to
imagine that they were flipping an unbiased coin in a real life
situation and £f£ill in the A's (heads) and B's {tails) as they

thought they wounld turn out. They were required to follow the




order of the guestions on the sheets. Pandonness was determined
bybthe number of runs in the series. A run is a succession of
either heads or tails. Too few runs may be indicative of
grouping while too many runs indicate a repeated alternating
pattern. This techrique is based on the theory of runs (Hays,
1973).

The last of the measures used in this study was the
Edinburgh Handedness Inventory (Cldfield, 1971). Only the first-
five items were used in the final analysis as Brydemn (1977)
found these to be the most related to familial handedness {which
has been suggested to be the most discriminating criterion) and
to be more consistesnt among right handers. A laterality guotient
was obtained by taking the sum of the right haud responses and
subtracting them from the sum of the left hand responses, then
dividing by the sum of both and multiplying by 100. The
resulting scores ranged from -100 (representing extreme left
handers) to 100 (extreme right handers). Subjects with scores of
60 or over were classified as right handers.

Correlational analyses were used to test the individual
hypotheses. With regard to the relationskip between torﬁue anad
CLEM, a c¢hi square analysis was performed. In addition, where
curvilinear relationships were hypothesized {(hypotheses 3 and
5), polynomial regression analyses were completed. Finally,
multipie regressicn analyses were used to further elucidate

these relationships.
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II. Results

Distribution of CLEM According to Sex and Harndedness

Tahle 2 shows the frequency distribution of CLEY according
to sex and handedness. In accordance with the criteria

previonsly specified, subjects were classified as right novers

tade

£ 70% of their lateral eye movenents were in the right
direction and left if 70% of their lateral eye movements were in
the left direction. Any subjects pnot demonstrating at least 50%
of their eye movements in a consistent direction were classified
as bidirectional. It should be noted however, that for the
correlational analysis to fcllow CLEM was treated as a
continnous variable and these arbitrary cut off points were

ignoreda.
Hypotheses

Since no significant effects for handedness or sex were
found, the data tor the relationship between CLEM and the PCT
were collapsed. Contrary to prediction, the cerrelation between
CLEY and number of correct responses on the POT was not
significant (r=-.002, df=111, p>.05). Thus hypothesis 1 was not

confirmed. Furthermore, a correlation between CLENM and average
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response time on the PCi also failled to reach significance for
all subjects combined (r=.10, df=111, >.05).

A negative correlation of r=-.16 (dfi=111,p>.08) bhetwaen
left moving and random sequence generation was observed. #hile
these results were in the predicted direction, they failed to

reach significance. A closer examination however, revealed a

=7

ifferent pattern of results according to handedness. A
significant negative correlation of r=-.23 {df=7%, px.05) was
observed for right handed subjects across sex. This iadicates,
as predicted, a greater ability among left nmovers to produce a
random sequence. For nonright handed subkjects however, no
relationship was found. A nomnsignificant, negative correiation
of r=-.05 (df=31, p>.05) was observed.

Contrary to prediction, bidirectional sub-jects did not

demonstrate 2 higher incidence c¢f torqgue. Since there wasn a

{

significantly greater iscidence of torgue amcng non-right kanded
subjects {p<.01), separate analyses were conducted tor the two
handedness groups. As Table 3 shows, for the right handed group,
bidirectional subjects proportionally had the smallest incidence
of torgque (25%) compared to right (50%) or left movers (33%).
This is totally opposite to the expected relationship. However,
a Chi-sgyuare analysis {x2=3.56, p>.05) revealed no sigrificant
differences between CLEM groups overall. Furthermore, a
polynomial regression (F(6,72)=-80, 5>.05) also failed to show

any evidence of a curvilinear relationship ir the data.
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Por the non-right handed group, the proportion of
bidirectional subijects with torgque {70%) was greater than that
of right (63%) or left movers (57%) {(see Table #). Again, these
differences were found to be nonsignificant {(x2=.41, p2.05} and
a polynomial regression ({F{6,24)=1.12, p>.05) revealed no
evidence of a curvilipear relationship. Therefore for both
handedness groups there appears to be little support for
hypothesis 3. |

Since po significant effects for sex or handedness were
found, the data for CLEM ard the Rod and Frame Test werse
collapsed. As predicted in hypothesis 4, a nomnsigaificant,
positive correlation {r=.06, 4f=111, p>.05) revealed no
relationship between CLEM anrd field dspendence.

The relaticnship between CLEM and creativity was found to
be moderated by a sex by handedness interactica {320 Table 5).
While a positive correlation was fouad for both non-righkt handed
males apd right handed females, the opposite was true for right
handed males and mon-right handed females. 0L these however,

- only the negative correlation between CLEHM and creativity for
right handed males was significant (r=-.37, df=33, p<£.05). Tkis
indicates, contrary to hypothesis 5, a greater tendency for
right moving males to be more creative. Furtihermore, a
polynomial regression revealed no curvilinear relatinnships in
the data suggesting that bidirectionmal subjects are not pore

creative than right or left movers.
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As predicted 1in hypothesis 6, creativity was found to be
positively relatel to sensation seeking. Since no significant
sex or handedncss effects were observed, the data were
collapsed. A significant, positive correlation of r=.5% (df=111,
p<.U1}) was found. This indicates that creative subjects tend to
be greator‘sensation seckers.,

No significant sex or handedness effects were observed for
the creativity and boredom data, thus the data were collapsed
across groups. In accordance with hypothesis 7, a significant,
positive correlation (r=.40, 4f=111, p<.01) befween creativity
and susceptibility to boredom was found. This indicates a
tendency on the nart of creative subjects to be more susceptible
to boredon.

All sex and handedness groups were combined for the
creativity and Rod and Frame data as no significant sex or
handedness effoects were observed. Contrary to hypothesis 8, a
negative correlation of r=-.,10 (df=111, p>.05) was found between
creativity and performance on the Rod and Frame Test. However,
this failed to reach siguificance. As‘such, there -was little
support ror a relationship between creativity and field
dependence.

An analysis of variance for the creativity and cognitive
complexity data revealed a significant main effect for sex
{(p£.01). Therefore correlations for males and females vere
considered separately. A significant, positive correlation of

r=.32 {(df=55, »<.05) was observed for females. This indicates
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that more creative females tend to be more cognitively complex.
#hile there was a trend in the same direction for malss, the
correlation (r=.25, 4f=55, p>.05) failed to reach significance.
Only marginal support was obptained for hypothesis 1J. Since
a significant sex by handedness interaction for total .
physicgnomic perception was observed, sex aund handedness groups
were considered separately (see Table 6). Siguificant, tpositive
corrzlations were obtained ohly for the right handed male and
non-right handed female subjects (r=.34, A4f=39, p<.05 and r=.59
df=15, p<.05, respectively). A closer examination also revealed
a different pattern of results for the physiognomic-thing
(£actor B) and physiognomic—-feeling {factor A) subscalés for tae
serarate sex and handedness groups {see Table 7). Again, the

only significant correlations obtained were for the right handed

¥
4

e
& 4

4]
r

males and pon-right handed females on fa A {r=. 33, df=39,

P%. 05 and r=.62, df=15, p<.05 respectively). This ipdicates that
for these subjects greater creativity is associated with greater
physicgnomic perception cf a feeling nature. According to the
_results presented in Table 7, there appears to be little )
relation between creativity and factor B for any of the groups.
No significant sex or handedpess effects were observed for
the creativity and randoam sejuence data. Thus, all groups were
combined. A nonsigpificant, positive correlaticon of r=.04
{df=111, p.05) was found indicating little association between

creativity and the ability to generate a random sequence. Thus

hypothesis 11 was not confirmed.
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Secendary Apalysis

In order tc elucidate the relationship between CLEM or
creativity and their corresponding predictors further, pmultiple
regressions were perforaed. All of the multiple regressionrs used
a backward elimination techpnigue.

Separate multiple regressioans on CLEM, according to sex aad
bandedness groups revealed a sinmilar pattern of resuits.
Therefore, all groups were combined. The resulting regression
equation contained only the randomness variable. Though
significant {see Table 8), an adjusted R squared of .03 showsad
this eguation accounts for little of the variability in CLENM.
Therefore, overall, none of the independent variables were good
predicters of CLEM performance.

Separate multiple regressions were calculated for
creativity, according to sex and handedness. To resolve a
problem of multicolinearity, the subscale of boredon
susceptipbility was subtracted from the total senSation seeking
score. As can be seen from Tables 9 to 12, all of the regression
equations are highly sigunificant except the one for non-rigkt
handed males. Table 13 shows the adjusted R sguared and
standardized regression coefficients for the different sex and
handedness groups. The best set of predictors is guite different
f?r each group. Right handed males and non-right handed females

have almost totally opposite predictors with CLEH being the only
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Table 9

ANOVA For The Regression Equation For Right
‘Handed Males On Creativity

source 88 DI MS I Ratio  Prob.
Regression  23780.570 3 7926.855 12.08 p<.01
Residual 23616.422 36 656.0117

Table 10

ANOVA For The Regregsion Equation For Right

Handed Females On Creativity

Source S8 b MS I Ratio . Prob.
Regression  30945.434 2 15472.71 25.65 p<.01
Residual 22316.262 37 603.1421
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Table 11
ANOVA For The Regression Equation For Nonright

Handed Males On Creativity

Source 55 br MS I" Ratio  Prob.
Regression 3485.5845 1 3485.5845 2.50 p>. 05
Residual 19%48.6506 14 1396.333

Table 12

ANOVA For The Regression Equation For Nonright

Handed Females On Creativity

source 55 bE Ms F Ratio  Prob.
Regression 10755.309 6 1792.551 7.53 p<.01
Residual 2143.6572 9 238,1841
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predictor coumon to hoth.
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IIT. Discussion

The hypothesis that left éovers would demwonstrate superior
performance on the POT was not supported in this stuﬂy. No
relationship was found for either the accuracy or response time
components of the FCT. These results are pnot in accordance with
Bilsker's (1980) finding that left sovers are superior on
accuracy yet have longer response timesa.

One possible explamation for this discrepancy 1is a
difference in instructions. Personal communication from Bilsker
suggested that while ne may have emphasized the speed component
of the test, the present auvthor may have emphasized the accuracy
component, These differences could easily have resulted through
both verbal and nonverbal bebavior. A greater emphasis on Speed
may have resuited in lower accuracy overall and larger bhetween
subiject differences on accuracy. In the present experiment, a
mean accuracy score of 23.8 out of a ?ossible,E?,indicated that
in general, the subjects were guite accurate. As noted earlier;
studies utilizing normal populations nave been less conclusgive
than those using clinical populations. This may be partially due
to the fact that mecst of the clcsure tests are relatively easy
to perform, at least for subjects without neurological
inpairment. Therefore, if the POT's comrplexity is inéreaseﬂ by
placing nore eumphasis on speed, between subject differences in

accuracy may be more pronounced.
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Marginal support was obtained for the nypothesis that left
lateral eye movements are associated with greater ability to
generate a random seguence. Though a significant correlation was
obtained for the right handed subjects, it should also be noted
that it accounted for 1little variance., The finding of no
relationship between CLEM and random sequence generation for the
non—right handed subjects may be attributable to a different
pattern of cerebral lateralization in non-right handed subjects.
If, as suggested earlier, left handers are more likely to
exhibit opposite or less lateralized patterns of cerebral
specialization, then given the already weak association found
for right handers, it may follow that this relationship is
totally obscured in non-righkt handed populations.

The present investigation found little support for a

fadx

relationship betweer torgue and CLEM. These results provide
support for Demarest and Demarest’s (1980) contention that
torgue is not reiated to cerebral lateralization but rather is
nothing more than a product of the mecharics cf the hand.
Indeed, the finding of a significantly greater incidence of
torgue amony non-right handed subjects may provide further
corroboration of their theorya.

As predicted, no relationship was found between CLEM aund
performance on the rod and frawe test. These findings are
consisteut with other studies (Hoffman and Kagan, 15%77; Ctteson,
19890; Shevrin, Smokler and %olf, 1979) which have utilized these

peasures (see Table 1). In addition, from a mcre general
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perspective, these results corropcrate the author's review of
the literature whichk showed little systematic relationship
between cerebral lateralization and field dependences. One
drawback however, to the present investigation is the failure to
test Witkin's theory of extent of lateralization or Kogen et
al.'s (1981) contention of differential hemispheric activation
according to the stage of the problem solving process. ¥hile it
has hbeen suggested that bidirectionals may be less lateralized,
this still doesn't enable one to test Witkin's theory since
rigat and left movers do not fit his criteria for greater
lateralization.

The present study found little support for the hypothesis
that pidirectiopnal subjects are more creative than left or right
movers. Though interesting, the finding of a different rattern
of results according to sex by handedaness further coamplicates
any lucid interpretation. The only significant correlation
indicates a tendency on the part cf right moving, male, right
handers to be more creative. While this is contrary to both
popular theories of creativity and cerebral lateralization
(right hbemisphere and bilateral theory), it 1is partially
consistent with the findings of Smith (1972), using the Renmote
Associations Test. It is also interesting to note that a recent
study by Moretti (1982) found a similar pattern of results for
performance on the WAIS. Right movinyg, male, right handers and
1eﬁt moving, female, right handers tended to perform ketter on

the WATIS, though the differences for males were much less
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pronounced. In all, it wonuld seem that more research is
necessary before any clear interpretation of these resulis can
be made,

The failure to find higher creativity scores amonyg
bidirectional subjects may be at least partially attributablie to
an inadegquate nmethcdology resulting from a poor understandinpg of
the cerebral lateralization of bpidirectional subjects. Though it
is commonly assumed that bidirectionals are less lateralized
there is little research to support this noticn. A study by Gur,
Gur and Harris (1975) however, may shed some light on this
issue. Using only male subjects, they found twe types of
bidirectionals, those elicited by both the experimenter-pehind
and in front condition and those who demonstrate a pidirectiornal

preference only in the experimenter-behind coandition. As

'

o]

mentioned previocusly, it is the experimenter-bekind condition

RS

which most facilitates a guestion-type effect (hemispheric
specialization). In ccnjunction with this, they found that most
of the subjects showing a bidirectional preference in the
experimenter-in-front condition exhibited no guestion type .
effect. This may imply that there arte two types of
bidirectionals, those responding to guestion type and hernce
showing yreater lateralization for verbal and spatial stimuli,
and those showing no discrimination between guestion type. The
latter, according to Gur, Gur and Harris (1975), may kre lesé

lateralized. Therefcore, since the present experiment utilized an

experimenter-in-front procedure, it may be assumed that wost of

107



the bidirectional subjects were less lateralized.

The problep in the present experiment and in past resecarch
as well, is confusion with respect to the usage of the terus
bilateral Aominance and less lateraiization. ¥hile the former
refers to hemisphericity, the latter usually refers to
hemispheric specialization. #odels of hemisphericity'assume as
their starting point that there is a lateralization of
functions. They imply that individuals ray demonstrate a
preference for using either hemisphere or both hemispheres and
will, as suchk, have superior abilities for the functions of the
hemisphere or hemispheres they tend to use. Therefore, the
bilateral theory suggests that more creative individuals benefit
from both the gestalt and spatial fusnctions of the right

hemisphere and the verbal, segquential functions of the left

hemispliere since they differsntially use both henispheres
according to the nature or stage of the task at hand.

If as Gur, et al.'s (15375) research suggests, the
vidirectional subjects used in the present study were less
lateralized, then it may have been a major mistake to assune
/they should demonstrate greater creativity. Less lateralization
refers to a lack of hemispheric specialization of function and
does npt necessarily imply superior abilities for thessa
functions. As mentioned previously, some researchers even
sugyest this may result in a deticit in abilities. ?e:hags \ ' |
fur;her research with CLEX and creativity wouid benefit by the

discrimination of bidirectionals into less and more lateraliized
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groups according to the criteria set in the Gur et ai.{1275)
expariment. This may help explain any differences which nmay
exist between bilateral and less lateralized individuals.

The present investigation found evidence to suggest that
more creative subjects are sensation seekers and are more
susceptible to boredom. These findings corroborate past research
on sensation seeking {(Zuckerman, 1979) and offer indirect
support for the thecry that creative subjects may ssek novel
experience in an attempt to reduce high arousal resvltinyg from
boredom. This explanration hLowever, should ke Tegarded as
tentative since, as mentioned previously, there is considerable
confusion with respect to arousal research and its
interpretation.

Contrary to prediction, creativity was found to have no
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relationship with oWevYer, are
not entirely inconsisteat with past findings. As noted eariier,
there have been several failures to establishk any relationship
{(Bloomberg, 1571; McWbinnie, 1967, 1969, 1570). Perhaps as
Bloomberg (1971) suggests, while most creative individuals may
pe field independant, not all field independent subjects are
creative. This may have resulted in the failure to find a
significant relationship.

The present study offers marginal support for a positive
relationship between cognitive corplexity and creativity. This
re}aticnshig was significant for femwales yet only a trend in the

same direction was cbserved for raies. This discrepancy
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according to seXx may be partially due to the finding that
ferales were significantly more complex thap males. This
resulted in a wider range of scores and hence yreater between
sub ject differences for females. It is possible that the female
subjects, on average, obtained higher complexity scores because
of the verbal nature of the test. However, past research
(Goldstein and Blackman, 1978; Quinan, 1981) does indicate
conflicting results with regard to sex differences in
comrplexity.

A different pattern of results according to sex and
handedness complicates the interpretation of the data relating
to physiognomic perception and creativity. ¥hile the finding
that male, right handers and female, non-right handers
demonstrate a positive and significant relationship between

creativity and greater physic

U3

nomic percepticen corroborates past
studies (Charltomn, 1978; Stein, 1975) the negative though
significant relationship for male, non-right handers is
puzzling. It may be that this is oniy_an artifact of a very
small sample size for the non-right handed ¢group. )
Furthermore, similar findings for the physiognoamic-feeling
scale support those of Charlton (31978) who used the sanme
measures. Tae lack of any significant relationship for
physiognomic-thing perception 1s also consistent with Charlton's
findings. One possible explanation for the stronger relationship
for feeling rather than thing perception lies in the failure to

contrel for academic background. MNore of the thing-perception



items may be sensitive to a person's experience with symbols or
forms from math or the sciences. TFor example, if a subject is
asked to describe whether a picture looks more like a falling
object or a circle with two tangeﬁts, a science or math sStudent
may be more inclined to choose the latter. Therefore, this nmay
have been a confounding factor.

The present study failed to find any relationship betvween
ability to produce a random‘seguence and creativity. It may be-
that production of a random seqguence is not necessarily
equatable with the ability to instill randow structure in an art
work, as Arvheim (1971) suggests. However, if this be the case,
it also illustrates that Arnheim's theory does not easily lend
itself to testable hypotheses and as such, its utility is

gquestionabie.

)
P

m . . F 4 ) - v g, - . -
The Tesulits fros the multiple regressions reveal a very

different pattern for creativity according to both sex and
handedness. The best set of predictors for right haanded nmales
was CLEM, physicgnomic-feeling and sensation seeking whereas for
non-right handed females, CLEM, physiognonic total and thing,
field dependence, randomness and cognitive complexity proved to
be the best set of predictors. The reasons why these twc groups
display almost totally opposite predictors is not readily
apparent. While an effect for sex may have been expected from
past literature, a handedness eifect was not. However, thesé
results do stress the importance of accounting for both sex and

handedpess in future creativity researct.



10.

11.

12.

13.

14.

’5'

16.

1. What is
boils.

2. What is
that blows
3. Make up
4. Tell nme
5. What is

his tools.

Appendix : CLEM Test ]

the meaning of the proverb: a watched pot never

the meaning of the proverb: it is an 111 wind
no one good fortune.
a sentence using'two forms of the same verb.

two verbs beginning with "N©w,

the meaning of the proverb: a poor worker blames

6. Spell "therapeutic".

7. What is

the meaning of the proverb: Call no man happy

'til he's dead.

8. List two adverbs.

9. What is

the meaning of the proverb: lend your money and

lose your friends.

10. W%hat is the meaning of the proverb: more than enough is

too wmuch.

11. List two prepositions.

12. What is the meaning of the proverb: words should be

weighed, not counted.

13. What is the meaning of the proverb: he is rich -who has

few wants.

14. Define

inflation.

15. What is the meaning of the proverb: a rolling stone

gathers no

ROG5S.

16. Make up a sentence using two adverbs.



17. 17. Tell me two verbs beginning with "“R".

18. 18. What is the meaning of the proverb: the hardest work is
to go idle.

19. 19. ¥%hat is the meaning of the proverb: what saddens a wise
man, gladdens a fool.

20. 20. Define the word "econonrics'.
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