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Abstract

At a theoretical level, preference for complexity was considered
within the framework of creativity with the emphasis upon self-actualization
as opposed to productivity. The experimental work can be divided into
three main sections.

1. A developmental sample of 284 children, aged from 6 to 16, and
64 parents stated their preferences to three measures comprising stimuli
varying in complexity: the Revised Art Scale (RA) of the Welsh Figure
Preference Test, Berlyne's Figures; and the Random Polygons, the principal
score on the latter measure being the Polygon X or the average of the
number of points on the figures the subject liked. In general, there is
consistency of simplicity-—complexity preference. Therefore, it seems
more reasonable to propose that such preference taps an underlying simpli-
city—complexity dimension of personality. Additional evidence relevant
to the construct validity of complexity preference as an index of self-
actualization was provided by the study with the 53 ESN children and the
study with the 19 fifth-form art students.

Separating the sgmple into developmental subgroups, it was seen that
the 6~ to 7- year-olds and the adults tended to prefer less complexity on
the RA and Berlyne's Figures; however, between the ages of 8 and 18, there
was little change in complexity preference. The majority of subjects liked
a moderate amount of complexity, that is, had scores falling within the
medium range (10-14) on the Polygon X. Furthermore, on the basis of

cluster analyses, which aligned the RA, Berlyne's Figures, and the Polygon

1

X in low, medium, andlhigh terms, the largest number of subjects were placed
in the medium scoring clusters.
ITI. Impression Formation Tests, one suitable for children and one for

adults, were administ%red for the purpose of discovering whether complexity
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preference indicates that an individual attempts to structure complexity.
For the 231 children tested, no relation emerged between complexitiy pre-
ference and impression formation ability. For the 64 adults, positive
correlations occurred between impression formation ability and complexity
preference on the RA and Berlyne's Figures. Reasons for the disjunction
between the children's and the adults' resulis were discussed.

I1I. Responses of parents in relation to those of their children
were also examined. It was Buggested that it might be important to take
account of the effect of both parents, as a family entity, upon the child's
complexity preference.

Throughout, the findings have been interpreted with a view to the

lines which future research might profitably take,
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CHAITER I,
Creativity

statement of Durpoce

The cuntral concern of this research is to examine in depth a
constructi which has been related to creativity: preference for
complexity. In order to accomplish this purpoze, the necessary
background literature in the iwo relevant areas of creativity and
complexity will be reviewed,

i _deview of ihe Creativity Literature

A striking feature of the literature on creativity is the diversity
of definitions and aprroaches implemented, Yamamoto (1965¢) refers
to the "confused abundance™ of the literature. As Day (196€a) has
remarked: "Creativity is one example of a concept which has been
proposed and described independently by so many theoreticians that
there is no consictency in its definition,Aleading to obscure and
ambiguous usage'" (p.486). Gpecifically, he notes that this has
resulted in a redundancy of conceptualization, where very different
terms are used to designate roughly the same referent, while many
theoretical formulations and measures of the same term have been
created which bear little or no relationship to one another. One
central contradiction stems from the view that in children creativity
is universal. Anderson (1959) asks, "Why not take any generation of
small children, already creative, and find out how to cultivate them?"
(p.267). Yet it is found in few adults, many researchers restricting
their investigations to those, judged on the basis of productivity by
experts in their fields, to be creative (e.g., MacKinnon, 1962, 1365).

Creativity, as commonly defined, refers ito behavior which occurs

relatively infrequently, is uncommon under given conditions, and is

\




relevant to these conditions, Criteria of relevance and uncommonness
must be established for any given situation. The bechavior is always
relative, either in relation to the individual's past experience, or
more important, to the norme of the population of which he is a member,
Klein, Barr, and Wolitzky (1967) feel that this definition of creativity
with ity stress on novelty and originality in problem—solving, its
contexl in action, is appropriate for science and invention, However,
they mainiain that the humanistic or artistic conception of creativity,
which has as itc context experience, with goals of meaning, and
consciousness expansion, has been neglected. In their opinion, these
two conceptions scem quite separate.

Fromm {1959) clarifies this dichotomy by his contention that
there are two types of creativity: creativity in the sense of creating
something new; and creativity as an attitude or character trait, the
ability to see, to be aware, and to respond, which implies being
sensitive to that of which one is aware. In May's (1959) words,

"the encounter of the intensively conscious human being with his world"
(p.68). Creativity in this latter sense does not refer to a quality
which only gifted individuals can achieve, but to an attitude which
cvery human being can develop. For the purposes of this research,
the distinction will be made between great-talent or great-achievement
creativity, which is manifest in productivity frequently al or near
the boundaries of knowledge, and personal-living creativity wh}ch is
characterized by self-actualization. The emphasis will be upon the
personal-living type, and the meaning of self-actualization will now
be explicated. Further consideration will later be given to the
similarities and differences between these two views of creativity.

Salf-Actualization

According to Goldstein (1939), self-actualization is the only
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wotive which the organism pocpesses, What appear to be different
drives such as hunger, power, achievement, and curiosity are rather
concrete expressions of the sovereign purpose of life, to actualize
oneself, When an i£dividual is hungry, he actualizes himself by
eating; when he desires to know, he actualizes himself by obtaining
knowledge. The satisfaction of any particular need is in the fore-
ground when it is a prerequisite for the self-actualization of the
total organism, Self-actualization is the creative trend of human
naturc: it is the organic principle by which the individual becomes
more fully developed and more complete, Although self-actualization
is a universal phenomenon in nature, the specific ends towards which
people strive vary from person to person. This is because people have
different innate potentialities that shape their ends and direct the
lines of their individual development and growth, as well as different
environments and cultures to which they must adjust and from which they
must secure the necessary materials for growth,

Maslow (1959, 1970), basing his definition of self-actualization
upon Goldstein's, nevertheless uses il in a much more specific and
limited manner. His theory of human motivation differentiates between
basic needs and metaneeds, The basic needs are such as hunger,
affeqtion, security, and self-esteems, They may be considered external
qualities that the organism lacks and therefore requires. Metanceds
include justice, goodness, beauty, order, and unity. The metaneeds
are growth needs, whereas the basic needs are deficiency needs, The
basic needs are prepotent over the metaneeds and are arranged in a
hierarchical order. The metaneeds have no hierarchy, they are equally
potent, and can be fairly easily substituted for one another. An

individual who ie realizing these metaneeds is self-actualizing.




velf-aclualization refers to man's desire for self-fulfillment:
it is the intrinsic growth of what 16 already in the organiocm, or more
accurately of "what is" the orpganism itself. As a result, the specific
form that it takes will vary greatly from person ito person. liaslow
also makes the distinction between this self-actualizing creativeness
and what he calls special-talent creativeness, The former is a
potentiality for all individuals and is released by basic satisfactiion,
the latter, he feels, may occur in spite of lack of basic satisfaction.
Dow's (1959) view of creativity corresponds closely to Maslow's self-
actualizing creativeness: Creativeness develops from man's natural
cendowment, his characteristic ability to think, and his distinctive
talents.  Ability ﬁo think, in this sense, does not mean capacity of
the mind for thought, or IQ; it is a pure expression of the individualism
of every mind. When this is combined with the person's particular
talent, which is also idiosyncratic, a force exists which, if not diverted
by a requirement for conformity, can be nothing but original.

Carl togers (1947, 1951, 1970) has also formulated a theory
implemgnting the idea of self-actualization: "The organism has one
bdsic tendency and sfriving ~— to actualize, maintain, and enhance,
the experiencing organism" (1951, p.487). The central construct of
his framework is the concept of self, or self as a perceived object
in a phenomenal field. Based on the theoretical positions of Cooley
(1909, 1922) and kead (1934), he maintains that as a result of
interaction with the environment, and particularly as a result of
evaluational interaction with others, a portion of the total perceptual
field gradually becomes differentiated as the celf, He (1970) defines
the self-structure as, "the organized, consistent conceptual gestalt

composed of perceptions of the "I" or the "me' and the
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perceptions of the relationships of the "I"™ or the "me" to others and
to variouc aspects of life, together with the values attached to these
peréeptions. It is a gestalt which is available to awareness though
not necessarily in awareness. It is a fluid and changing gestalt, a
process, but at any given moment it is a specific entity" (p.529).

FPsychological adjustment exists when the concept of the self is such
that all the sensory and visceral experiences of the organisms are,
or may be, assimilated on a symbolic level into a consistent relation-
ship with the concepi of self. The values attached to experience
and those which are a part of the self-structure are of two kinds:
those experienced directly by the organism, and those values taken
over or introjected from others, but perceived as if they had been
experienced directly.. As the individual moves toward psychological
health, he perceives and accepts into his self-structure more of his
organic experiences; he finds that he is replacing his present value
system, based largely upon introjections which have been distortedly
symbolized, with a continuing organismic valuing process. Valuing
in the "mature individual™ is fluid and flexible, based on the
particular moment, and the degree to which the moment is experienced
as enhancing and actualizing (Rogers, 1964). Values are not held
rigidly but are continually changing; +the self-concept becomes more
congruent with the total experiences of the.organism. If complete
congruence is achieved, the individual is a "fully functioning person,"
The end-point of personality development is considered to be a basic
congruence between the phenomenal world of experience and the con-
ceptual structure of the self,

Rogers (1959) considers the motivation for all creativity to

be man's tendency to actualize himself, to become his potentialities.




By this he means the directional trend which is cvident in all

organic and human life:  the urge to expand, extend, develop, and
maturc; the tendency to express and activate all the tendencies of
the organism, to the extent that such activation enhances the organism
or the self, He defines the creative process as "the emergence in
action of a novel relational product, growing out of the uniqueness

of the individual on the one hand, and the materials, events, people
or circumstances of his life on the other" (p.71). However, he does
not draw a line between great-talent or great-achievement creativity
and personal-living creativity, and points out that his definition
makes no distinction regarding the degree of creativity. A child
inventing a game, an individual's continual process of developing his
own value system, a theorist formulating a hypothesis are all creative
in terms of his definition; +there is no attempt to set them in some
order of more or less creative,

The type of criticism which can be levied against the foregoing
theories of self-actualization, particularly those of Maslow and
Rogers, is that they are almost philosophical interpretations of
intuitions derived from the therapeutic milieu, Next an experimental
study which presents evidence of the distinction between creative
productivity and creative attitudes, pertinent to the great-achievement,
personal-living dichotomy, will be considered in some detail, Farther
evidence of the experimental basis of self-actualization will be
presented later in thic chapter, in the discussion of the motives
posited to underlie creativity.

The Taft and Gilchrist (1970) study is based on Fromm's (1959)
distinction between the creativity which refers to the production of

something new which is tangible tc others, and that which refers to a




type of attitude which may exist even when no product results. This
creative attitude is defincd in terms of awareness of, and responsive-
ness 1o, experience. One hundred and twelve female and £1 male uni-
veraity stulents were tested to investigate the relationsnip between
these two aspecis of crealivily. Specitically, measures ol the two
types of creativity were correlated with a self-checking list of traits
and with measures of other personality and background variables. The
correlation between scores on the Creative Interest Scale of the Zimmer-
man-~Guilford Interegt Inventory and ratings of level of productivity,
assesced from self-reports of the creative activities of the subjects,
was r= .28, significant beyond the .01 level for tlhe sample size.
Nevertheless, the experimenters point out that although this figure is
significant, it indicates a relatively small degree of overlap between
creative attitudes and creative productivity; +they are largely indepen-
dent dimensions,.

High scorers on both dimensions saw themselves as unconventional,
prepared to take risks, disorderly, impulsive, observant, imaginative,
idealistic, concerned with beauty, and subject to emotional conflicts.
Those with high scores on creative attitudes alone manifested traits
associated with self-actualization, as well as the above, In adaition,
their responses to an Ixperience Questionnaire suggested intense emotional
response to everyday occurrences, and changed states of consciousness
indicative of controlled regressive experiences. However, in this
study, self-actualizing creativeness was not related to creative product-
ivity. On the other hand, FKacKinnon (1965) comments with regard to
his group of architects rated highly creative on the basis of product-
ivity in their field: "... what is most impressive about'Architects I

is the degree to which they have actualizéd their potentialities; they
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have beccme in large measure the persons they were capable of beocoming'
(p.280).

High scores on creative productivity alone were more related to
lack of self-conirol and neurotic symptoms. This corresponds to
Faslow's (1959,1970) view that special-talent creativity can arise in
spite of lack of basic satisfaction; whereas satisfaction is a nec-—-
essary condition for self-actualizing creativenese. Yet, lacKinnon
(1965) notes that on several of the measures of tension, conflict, and
anxiety administered, the more creative Architects I and the less cre-
ative Architects II obtain very similar scores. ‘He contends that what
appears to give Architecis I a greater capacify to handle the psychic
turbulence which they also experience is higher ego-sirength and self-
assertiveness. In Barron's (1958) words, "they are both crazier and
sater," Crutchfield (1963) also found that his more creative subjects
were higher in ego-sirength and in {he ability to cope with stiress.

The less creative were more anxious, exhibiting more emotional con-~
8triction, lack of spontaneity,; repression of impulse, and tendency
toward indirect expression of hostility. The important conclusion
to be drawn for the design of this research is that self-actualizing
creativeness and creative productivity may or may not occur together.
Therefore, it will be essential to determine a measure of creativity

which relates to self-actualization.

Criteria of Creativity

Taylor (1964) maintains that creativity is complex rather than
unitary. Taylor, ©Smith, and Ghiselin (1959) administered a large
number of measures to a group of research scientists. The measures

were refined to yield 56 scores for each subject, including, supervisor,
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peer, examiner, and self-evaluation; counts of reports and publications;
official records; and membership in professional societies, Factor
analysis yielded 27 factors, The finding that among the many
correlations 4 out of any 5 variables were independent of a given
criterion was presented as evidence of the "almost overwhelming complexity
of the criterion problem." Jackson and Messick (1965) in their
discussion of the criteria for creativity, point out that each view of
creativity implies a position about the nature of the creator, which
in turn helps to deﬁermine the types of variables emphasized in its
assessment. Criteria of creativity will now be evaluated with regard
to the requirements of this ctudy:
1. that the measure be suitable for the self-actualization approach
to creativity;

2. that the measure be suitable for use within.a large age range;
>. that the measure be independent of intelligence.
The latter stipulation will be discussed later in this chapter and in
the chapter on ESN (educationally subnormal) children.

The following examination of the research literature, which
will revolve around.the search for a measure adaptable to the self- 4
actualization view of creativity, will also serve to further delineate
the definition of self-actualizing creativity to be utilized as a basis
for tuis study. There has not been a great deal of experimental work
done on self-actualizing creativeness, and therefore to some extent,
its meaning must be elucidated in comparison with the research on
great—achievement'éfeativity.

I. The I'roduct

The advantages of the product as a criterion variable have been

frequently cited, as products are the most "fangible" manifestations of
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creativity (Taqur, 1964). According to Jackson and lessick (1965),
fhe essential requirements a product must fulfill before it can be
designated creative are: unusualness, that is infrequency in relation
to some population or group norm; appropriateness, the goodness of

fit of tne product in terms of its context; transformation, defined

as the transcendance of conventional forms; and condensation, the
summary power of the product, the degree to which it may be expanded
and interpreted in a number of ways. Ghiselin (1963a) differentiates
two levels of creativity. A higher, primary level introduces some

new order of significance, while a lower, secondary level gives further
development to an established body of meaning through initiating

some advance in its use, He proposes that the measure of a creative
product be the extent to which it restructures our universe of under-—
standing. This is analogous t§ the earlier delineation of great.-
.achievement creativity characterized by productivity at or near the
boundaries of knowlédge. Apart from the consideration that there
would be little continuity in the population norms for comparison in

a developmental study, with subjects ranging from 6 years to adulthood,
the argument has already been presented that self-actualizing creativeness
and creative productivity are distinguishable dimensiéns. A product-type
criterion measure would therefore not be suitable for employment in

the present context,

According to Guilford (1950), creativity refers to the abilities
that are most characteristic of creative people. He (1959b) has
reconmended a trait approach for the study of creativity and maintains
that the most defensible way of discovering dependable primary traits
is factor analysis, His factor analytic studies have led to the

development of a three dimensional model of the structure of the
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intellect (Guilford,1959a,1967). Zach dimension represents one of
the modes of variation of the factors:

1. The type of material or content involved.,

2. The operations or psychological processes performed upon the
different varieties of content; +this category includes convergent and
divergent production.

3. The resultant products. In this system, each primary intelleétual
ability represents a kind of operation applied to a kind of material,
>yie1ding a kind of product.

The divergent-convergent production distinction has been most
frequently implicated in the discussion of creativity. The unique
feature of divergent production is that a variety of responses is
produced; the product is not completely determined by given information.
This type of ability has been related to creativity and is reflected
in the measuring devices Guilford has designed or adapted: his tests
require individuals to state defects or deficiencies in common
implements or institutions; +to produce words containing a specified
letter or combination of letters; +to produce in a limited time as
many synonyms aé tﬁey can for a stimulus word; +to produce phrases
or sentences; to specify objects with certain property requirements;
or to give various uses for a common object. The tests can be
scored for fluency, that is the number of responses; for flexibility,
or the width of the range of ideas; and for originality, in terms of
the infrequency of the occurrence of the response in the sample
population, In contrast, convergent production occurs when the input
information is sufficient to determine a unique answer. It is this
type of ability which is emphasized in traditional intelligence tests,

The divergent production tests have some internal validity or
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factorial validity. However, the essential question to be considered
is whether they are creativity tests. With respect to archifects
judged highly creative by experts in their own field, MacKinnon (1961)
established that whether scored for quality or quantity of responses,
the Guilford tests did not correlate well with the degree of creativity
demonstrated in their creative production. Substantiating this,

Gough (1961) presented evidence indicating that for research scientists,
rated creativity correlated low or negligibly with various Guilford
tests: Unusual Uses (quantity =.05, quality .27); Consequences
(quantity —;27, quality -.12); Gestalt Transformations (.27). In a
study of air force officers, Barron (1955) reported a positive

multiple correlatiqn of .55 between rated originality and a composite
divergent productién score including Guilford tests. The results
therefore with emminent adults are not consistent.

In an investigation of sixth form school boys, Hudson (1966)
found that scientists were better at convergent thinking, and arts
specialists at divergent thinking, and that apart from this difference,
" either type of student can manifest creativity in his own way. He
argued that the distinction between divergent and convergent thinking
does not seem to be related to creativity; it is much more cloéely
related to the differences between arts and science specialists.
However, he also suggested that while scientists may be relatively low
scorers on divergent thinking tests, those scoring high within the
group range might prove more creative than low scorers. Thus,
another possibility is that both divergent and convergent abilities
may be implicated in creativity. Guilford (1950) does not regard
creativity as a single variable: "Within the factorial frame of

references there is much room for different types of creative abilities
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(p.451). He (1967) asserts that although the divergent production
factors and tests have relevance in connection with the measurement
of creative potential, creative potential is very complex, and there
is a notable possibility that almost any other ability, including some
of the convergent production ones, may be involved. Butcher (1972)
maiﬁtains that processes of thinking have been too rigidly classified
as convergent or divergent, Ilis suggestioh is that it might be more
profitable to treat the distinction between divergent and convergent
production not as a dichotomy but as a continuum and to construct

"
tests accordingly.

The argument for not utilizing the divergent production criterion
does not stem from the inconsistencies of the research findings, To
some extent, such discrepancies are found with respect to most of the
criterion variables (Yamamoto 1965b). Rather, the divergent thinking
approach, with its emphasis on productiviﬁy and product-oriented
types of responSe, seems more relevant to the great-achievement view
of creativiiy. In addition, the status of the relationship between
divergent and convergent abilities, or in more generic terms between
creativity and intelligence is not clear,

I1I. Creativity and Intellirence

Guilford (1950) has based his approach to creativity on his
conception that creativity cannot be accounted for in terms of high
intelligence or IG alone: "If the correlations between intelligence-
test scores and many types of creative performance are only moderate
or low, and I predict that such correlations will be found, it is
because the primary abilities represented in those tests are not all
important for creative behavior. It is also because somerof the

primary abilities important for creative behavior are not represented
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in the test at all" (p.447). This conclusion has resulted in the
delineation of the divergent production factors, and the gquestion has
arisen as to the degrce of separation of these abilities from the
convergent production ones. Thus much of the research on the creativity-
intellicence distinction has been generated by the structure of
intellect model, and the criterion measures of creativity employed
have often been the divergent thinking tests,

One of the major Btudies‘in this area is that of Getzels andv
Jackson (1962, 1963) who, following Guilford, objected to the
definition of the gifted child as one with a high IQ. Furthermore,
they objected to the restriction of the term creative to the child
with artistic talents. Their position was that measures of creativity
as well as those of IQ should be considered appropriate defining
characteristics of giftedness. | Using an IQ measure (Stanford-Binet,
Jdechsler Scale for Children, or Henmon-Nelson) and 5 creativity
measures (Word Association, Uses for Things, Hidden Shapes, Fables,
and Make-up Problems), they found the correlation between IQ and these
Guilford~derived creativity tests to be on the order of .3.

Assuming that they had isolated a creativity dimension, they selected
two experimental groups of highly gifted adolescents. One group was
composed of children who placed in the top 20% on the creativity
measures in comparison to age peers of the same sex, but below the top
20% in IG. The second group consisted of students who placed in the
top 20% in I¢, but below the top 20% on the creativity tests. Various
personality and motivational differences were discovered between the
two groups and attributed to the divergent—convergent dichotomy. A
significant criticicm of the study is that the school sample was

atypical, having a mean Iq of 132. Even the supposedly low IQ, high
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creativity subjects were very intelligent with a mean IQ of 127.

After reviewing many of the studies which have reported a
diétinction between creativity and intelligence, Wallach and
Kogan (1965) reached the conclusion that few of these studies
demonstrated both convergent validity, in which intercorrelations of
many different measures of creativity were high, and discriminant
validity, in which intercorrelations of the creativity measures with
intelligence weré low. This is another criticism which applies to
the Getzels and Jackson research: the intercorrelations among their
creativity tests wefe no higher {than those among creativity and
intelligence tests, Wallach and Kogan hypothesized that a separate
creativity dimension might manifest itself if the assessment situation
was relaxed and nonevaluative, and time limits were dispensed with.
Utilizing a Guilford-derived battery of creativity measures, designed
to test Mednick's (1962) associative theory of creativity, 10~ and 11-
year-olds were seen in a playful and game-~like atmosphere. Under
these conditions, creativity was found to be independent of intelligence:
the average correlation between the creativity measures was .41, between
the intelligence measures was .51, But the average correlation between
the two sets of measures was .09, Ward (1968), administering divergent
thinking tests to 7- and 8- year-~old boys in a permissive setiing with
no time restrictions, found individual differences to be reliable
across the tests, and independent of IQ. Similarly, Nicholls (1971)
reports intelligence and measures of divergent thinking to be unrelated
under game-like conditions of divergent thinking assessment, Cropley
(1968) presented the Wallach and Kogan battery of creativity tests in
a nonevaluative context, and details similar results: the creativity

tests manifested a high degree of internal consistency and were
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relatively independent of the intelligence tests, However, a
principal component factor analysis also revealed a large general
factor accounting for 28.85% of the variance with high loadings from
both creativity and intelligence tests, There is thus some sﬁpport
for the contention that the relaxation of time limits and the reduction
of anxiety induced by a test-like atmosphere are more conducive 1o
the disclosure of a dimension of creativity independent of intelligence.
But the issue remains unsettled. Another suggestion is that
creativity is independent of intelligence above a certain "threshold
level" of intelligence.

MacKinnon (1962) maintains that over fhe whole range of
intelligence and creativity, there is a positive relationship between
the iwo variables. Nevertheless, he states: "Above a certain
required minimum of intelligence which varies from field to field and
in some instances may be surprisingly low, being more intelligent does
not guarantee a corresponding increase in creativeness. It is just
not true that the more intelligent person is necessarily the more
creative one" (p.488). Among his group of creative architects,
rated creativity correlated -.08 with intelligence on the Terman
Concept Mastery Test. Barron (1968) is in agreement with this theory
and suggests that above an IQ of 120, measured intelligence appears
to be an unimportant factor in creativity. Yamamoto's (1965a)
data also support the threshold concept; he found a consistent
decrcase in the sige of the correlation between creativity and
intelligence ac the I¢ level of his subgroups became higher, McNemar
(1964) argucd that there should be a triangular scatter diagram between
criterion measures of creativity and intelligence: "At high IQ levels

there will be a very wide range of creativity whereas as we go down
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to average 1Q, and on down to lower levels, the scatter for
creativity will be less and less" (p.879). Analyzing correlational
data from differenE sources, with different age and educational levels
as well as different measures of intelligence represented, Guilford
(1967) produced a similar triangular scatter plot. He suggests that
the pattern of the distribution indicates that although high IQ is
not a sufficient condition for high creative ability, it is almost a
necessary condition.,

The threshold hypothesis appears to be a more tenable position
with regard to the creativity-—intelligence distinction; however,
there is some conflicting evidence. Ginsburg and Whittemoore (1968)
using lednick's (1962) Remote AsBociates Test (RAT) as their criterion
of creativity, found a positive linear relationship between IQ and
creativity throughout the IQ range. The criticism of this study is
that the RAT is more a test of intelligence, or convergent thinking:
the association required as a response is remote, but it is the one
"correct'" association, Lovell (1968) in a study of 8- to 12- year-
olds, all of whom had obtained a WISC verbal score of 140 or more,
found a large general component running through the intellectual
tasks and a series of Guilford-derived creativity tests. Even within
this highly selective sample, it accounted for almost one-=half of
the identified variance.

The strongest conclusion warranted on the basis of all the
findings is that creativity is relatively independent of IQ above a
threshold level in the region of 120. Thus it appears that
intelligence is an essential, although not sufficient, prerequisite
for great-achievement creativity. With regard to personal-living

or self-actualizing creativeness, Rogers (1947, 1951) notes that in
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the course of therapy, as the person approaches psychological health
and the self-concept becomes more congruent with all the experiences
of the organism, a common inzight arrived at is that the self has a
capacity for reorganizafion and development. The assumption of this
research is that "the self can be an architect of the self" (Rogers,
1947), regardless of the level of intelligence. If an individual
has a high IQ, this is part of his potential to be actualized; its
realization may result in great-achievement creativity. If an
individual has a low IQ, great-achievement creativity may be very
unlikely; however, he is capable of developing his potentialities,

III. The Process

Gruber, Terrell, and Wertheimer {1963) maintain that creativity
varies in degree and in kind and therefore the essential continuity
is to be found not in the product but in the creative process. Ghiselin
(1952) defines the creative process as "the process of change, of
development, of evolution, in the organization of subjective life"
(p.12). As applied to self-actualizing creativeness, this refers to
the subjective life of the individual; with regard to great-achievement
creativity, it refers to the subjective life of both the individual
and society. Wallas (1926) described the stages involved in the
creative process in the following manner: preparation, incubation,
illumination, and verification. J“hile the four stages are
distinguishable from one another, Wallas points out that they do not
necessarily occur in an uninterrupted problem and solution seguence.,
Thomson (1959) notes that the four stages may overlap or they may take
place in & slightly different order.

Preparation refers to the individual's familiarizing himself with

hig situation and the materials and circumstances at his disposal.
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In the case of great-achievement creativity, this implies an acquisi-
tion of knowledge in the field of endeavcur. However, this working
within the boundaries of the organism—environment interaction constraints
can be regarded as a condition of all thinking oricnted towards reality.
Ghiselin (1952, 1963b) contends that the phases which are most charac—
teristic of creative thinking are incubation, which involves unconscious
processes, and illumination or inspiration, in which the solution is
grasped or intuited. Drawing mainly upon anecdotal descriptions by
men of genius of their creative processes, Ghiselin (1952) claborates:
"Creation begins typically with a vague, even a confused excitcment, some
sort of yearning, hunch, or other preverbal intimation of approaching
or potential resolution" (p.14). Sometimes there is awareness of a
state even more primitive, one of complete indecision. Therefore, he
emphasizes that the first impulse towards a new order is, as it must be,-
a move away from the clearly determined, ffom the conscious activity
already in motion. Creation is characterized by an impulse towards
unconsciousness, or‘"a consciousness partly unfocused."

Neisser (1963), considering theories of thinking, remarks that
they frequently distinguish between two types of mental processes,
variously labelled as, primary and secondary, tacit and explicit,
creative and constrained, intuitive and rational, and productive or
insightful and rote. He feels these dichotomies share a common core
of meaning and suggests they can be explained by the use of a computer
analogy involving the difference between muliiple and sequential
processing. Specifically, in the computer, multiple processing is
better adapted to deal with novel or irregular input. He therefore

hypothesizes that creative, intuitive, and productive thinking depend
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on the use of multiple sequences of mental activity. While sequential
processing, which is less wasteful and better adapted to fully pre-
dictable situations, corresponds to the more reality-oriented types of
thinking.

Ncisser's theory is that human thinking is a multiple activity in
which a number of more or less independent trains of thought usually
co-existe. In the normal course of events, however, there is a '"main
sequence" in progress, dealing with some particular material in a step
by step manner; he regards this as a necessary adaptive mechanism.,

The main sequence, which corresponds to the ordinary train of conscious-—
ness, may or may not be influenced by other processes going on
simultaneously. Because consciousness is inirinsically single, these
concurrent operations are not conscious. They, in turn, can combine
and influence one another in many ways. He notes that people differ
greatly in the degree to which they are capable of using the multi-
plicity of their own thoughis,. By means of experiments on visual
scanning behavior or "visual search," Neisser (1964) has obtained
evidence that people are able to carry out a multiplicity of processes
together, He found that with practiced searchers, the time-per-letter
is no longer in a search for ten letters than it is in a search for one
or two. In addition, this finding generalizes to the search for
particular kinds of words. His conclusion is that it is likely to
apply to other searches as well,

dith regard to creativity, Neisser (1963) contends that its
defining characteristic is not so much the quality of the product, nor
its uniqueness in history, but rather a certain freedom from constraint
in the process itself. It is generally attested that this process is

not conscious (CGhiselin, 1952). However, as Taft (1971) has pointed
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out, creativity requires both primary and secondary activity. Or as
Blatt, Allison, and Fernstein (1969) express it, "Creative functioning,
howe&er, requires both capacities: the ability to suspend logical
considerations temporarily and to think in novel and possibly nonlogical
and unconventional ways, and the capacity voluntarily to stop this more
regressive mode of functioning and to return {0 more secondary modes

of functioning where novel thoﬁghts are placed in appropriate and
realistic contexts" (p.286). A study by Hersh (1962) based on the
hypothesis that creativity requires mobility in terms of regression and
progression, that is in the ability to utilize processes at both the
mature and primitive levels, offers experimental support for this view,
Analyzing Rorschach protocols of emminent artists, normals, and
schizophrenics, his findings were: Compared to noncreative normals,
the artists produced on the "mature" level more human movement and more
form=dominant responses of an articulatedAnature, and on the "primitive"
level, more primitive thought processes. The normals produced more

of the mature types of response than the schizophrenics, and few
primitive responses of any sort. The schizophrenics lacked the mature
levels shown by the other two groups. The data support the thesis
that the creative individual can make use of primitive operations by
imposing more mature processes on them, while the schizophrenic is
overwhelmed by his brimitive functioning, and the noncreative
individual is restricted in his ability to function primitively. It
is to be noted that one of the distinguishing traits of the self-
actualizing creative in the Taft and Gilchrist (1970) study was the use
of controlled regressive experiences, which in turn corresponils to
Rogers (1951, 1959) characterizing the self-actualizing individual as

ong who is open to all his experiences,
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As Bolton (1972) has indicated, once access has been gained to
the primary mode of thought, the question still remains as to how it is
integrated with the analytic mode within focal awareness. Neisser
(1963) secems to advocate an explanation in terms of association: if
analyses are occurring simultaneously along related sequences, there
may come a moment when a "higher order operation'" can combine them
adaptively. Iligher order operations, resulting in novel syntheses,
can ensue at both the unconscious and the conscious levels, This view
is congruent with Mednick's (1962) definition of the creative process
as "the forming of associative elements into new combinations which
either meet specified requirements or are in some way useful" (p.221).
lHowever, for the purposes of this research, the important point fo be
drawn from the above delineation of the creative process is that it
appears to be a common feature of both self-actualizing and great-
achievement creativeness. The problem which arises is that the
creative process cannot be studied directly but only by inference, and
-as Dellas and Gaier (1970) point out, a test of creativity is not
"creaiivitj," just as a test of intelligence is not "intelligence."

JV. The Person.

Guilford (1950), at an early stage in his research on creativity,
expressed the opinion that noncognitive elements can also be instrumental
for an understanding of the subject: "Creative productivity in every-
day life is undoubtedly dependent upon primary traits other than
abilities. Motivational factors (interests and attitudes) as well as
temperamental factors must be significant contributors" (p.454). In
1967, he again stressed that if a satisfactory view of the behavior
in creativity is to be obtained, motivational aspects must be considered.

MacKinnon (1962) conttends that if an individual has the minimum of
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intelligence required for the mastery of a field of knowledye,

whetlier his performance in that field is creative or mundane is largely
a function of personality factors. Or in Thomson's (1959) words,

"It is not so much the capacities as the manner in which they are
applied which counts™ (p.200). In self-descriptions, MacKinnon's
(1962) group of creative architects emphasized their inventiveness,
independence, and individuality. The results from scores on the
California Psychological Inventory depict the creative individual as
self-assured, autonomous and flexible, and strongly motivated to
achieve primarily in those situations where independent thought and
action, rather than conformity, are required. Although socially
poised and confident, he is not particularly interested in the
impression he makes on others, and is not of an especially sociable

or participative temperament, He is relatively free from conventional
festraints and inhibitions, and ready to recognize and admit self-views
that are unusual and unconventional, Through analysis of profiles on
the Minnesota Multiphasic Personality Inventory (MWPI), and life history
interviews, the basic quality which is revealed is an openness to
experience, and especially to experiences of one's inner life. On

the Strong Vocational Intecrest Blank, the architects emerge as
intellectually curious, and relatively disinterested in policing
either their own impulses and images or those of others,

Implementing the Sixteen Personality Factor Test, Cattell (1963a)
found that the characteristic personality profiles of creative
individuals in both the arts and sciences are very similar, In
addition, creative artists and research scientists differ significantly
on the whole personality factor profile from those who are of equal

ability and academic training but who are not creative (Cattell,
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1963b, 19630). Thus the difference between the creative and the
noncreative pérson seems to lie more in the area of personality than
in the arca of special ability tests.

In most general terms, Cattell describes the creative person as
a self-sufficient introvert as indicated by his significantly higher
scores on [actor A-,(reserve), Factor F- (desurgency), which loads on
such qualities as reticence and introspection, and Factor Q2+ (self-
sufficiency). However, Factor H+ (venturesomeness) is high in creative
individuals in the opposite direction from that which would be expected
from the introversion trend: The person who scores high on Factor H
tends to be ready to try new things, spontaneous and abundant in
emotional response, He is able to .face wear and tear in dealing with
people and gruelling emotional situations without fatigue. The
overall picture reinforces the one presented by MacKinnon,

Barron (1966) formulates a cogent argument for the examination
of personality in rélation to creativity: "There is reason to believe
that originality is almost habitual with individuals who produce a
really singular idea. What this implies is that a highly organized
mode of responding to experience is a precondition for consistent
creativity. And from what we know about the relationship between
thinking and bebavior, we certainly should expect that some aspects of
an individual's personality will play an important role in his capacity
1o think and act creatively" (p.6). He (1955, 1958, 1968) reports
that, compared with noncrealive individuals, those rated creative or
who score high on creativity measures are marked by independence of
Judgment, confidence, flexibility, rebelliousness, and nonconformity.
They display wider interests, prefer complexity, and are more accepting

of apparent disorder. On the basis of psychiatric interviews, they
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emerge as having more complex personality structures and greater
potential for ego-syntheses. They reject suppression as a mechanism
for the control of impulse, which implies that they forbid themselves
fewer thoughts and are disposed to entertain impulses and commonly
unacceptable ideas. Considered altogether, the findings of the
various researchers suggest that there is a distinguishing pattern of
personaliiy traits among creative persons, and that this pattern,
rather than a configuration of cognitive abilities, is common to
creativity independent of field.

In a review of the creativity research carried out with children,
Arasteh (1968) points out that noncognitive factors concerned with
motivation and personality are being recognized as important for the
understanding of creativity in children as well as in adults. Even
at the preschool level, there appear to be wide individual differences
in such factors as npnconformity, freedom of expression, playfulness,
and curiosity. Creative children, in general, are characterized as
being highly sensitive to their environment, and at the same time,
independent and nonconforming in thought and behavior.

The results of a study by Ward (1969) emphasize the influence of
noncognitive elements, He administered three ideational fluency
measures to 34 T~ and 8- year-old boys, and designated as creative those
having high reSponse‘fluency. He found that response rate decreased
and average uncommonness of responses increased over time. The
creative children wno produced more ideas gave them at a higher rate;
however, they did nof differ from the uncreative children either in
their proportion of uncommon responses throughout the task, or in the
rate at which their successive responses became less stereotyped.

Therefore, Ward argues that personality and motivational variables,
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by affectiné the amount of effort invested in the task, seem more
salient than any differences in cognitive abilities, that is in the
number and richness of potential responses which the child has stored.
Hudson (1966, 1970); after failing to find a clear-cut relationship
between creativity and divergent thinking in arts and science students,
similarly suggested that the roots of creativity do not seem to lie in
cognitive abilities, but rather in personality'and motivational variables,

Schaefer and Anastasi (1968) developed and cross-validated
biographical inventory keys with American public high school boys,
subdivided into creative and matched control groups in the arts and
the sciences, Creative students were selected on the basis of teachers'
nominations supported by creative products. Implementing the same
biographical in#entory, Anastasi and Schaefer (1969) also developed
and cross-validated a creative arts and a creative writing key with high
school girls. In the two studies, the final keys, composed of items
that differentiated in both initial and cross—validation samples, were
used to describe biographical correlates of creativity. Considering
the results of both studies together, there are certain common
characteristics of creative adolescents cutting across both sex and
field: continuity and pervasiveness of interest in their chosen
fields; educational superiority of their families; and prevalence of
unusual, novel, and diverse experiences in their backgrounds. With
regard to the latter difference, Anastasi and Schaefer suggest it may
indicate greater rea&iness to acknowledge unusual experiences and less
reluctance to report them.

Summarizing the findings of various research efforts designed to
determine the personality iraits of creative children, Dellas and Gaier

(1970) report that the characteristics consistently identified are
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independence, dominance, autonomy, unconventionality, broad interests,
and openness to feelings. These characteristics are in accord with
those delineated by Arasteh (1968) and Anastasi and Schaefer (1968,
1969). In addition, they bear similarities to the traits which
distinguish creative adults. Dellas and Gaier concluded that the
traits appear to develop quite carly, and that their demonstration at
a young age suggests that they may be determinanis of creative
behavior, rather than evolving in response to recognition of creative
behavior,

Maslow (1959) contends that self-actualizing creativity, which
may result in great and obvious products, as well as manifesting itself
widely in the ordinary affairs of life, springs much more from the
personality than from any particular abilities. He has found self-
actualizing individuals to demonstrate openness to experience, to be
more independent, more spontaneous and less controlled and inhibited
in their behavior, and less self-critical. Another quality which
distinguishes these persone is that they are relatively unfrightened
by the unknown, the mysterious and the puzzling, and are often positively
attracted by it. The conditions within the individual which Rogers
(1959) identifies as being associated with a potentially creative act
are very similar, Like Maslow, he emphasizes the importance of
openness to experience, defined in terms of a lack of rigidity, a
permeabiliiy of boundaries in concepts, beliefs, perceptions, and
hypotheses; and a tolerance of ambiguity where ambiguity exists. In
addition, he mentions an internal locus of evaluation which involves
such gualities as independence of judgment, self-reliance, and self-
confidence,

Thus, it appears that personality traits play a significant role
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in the determination of both great—-achievement and personal-living
creativity. The characteristics consistently implicated in both views
are openness to experience and independence §f judgment. For the
purposes of this study, it has been assumed that the creative process
is a cemmon feature of both self-actualizing and great-échievement
creativeness, A tenable argument can be made for the importance of
each of these qualities in relation to the creative process: openness
to experience implies the capacity to regress and to be aware of the
multiplicity of one's own thoughts; independence of judgment implies
the willingness to admit and to utilize one's unusual, unconventional,
or unacceptable impulses and ideas. It has been suggested (Allen and
Levine, 1968; Crutchfield, 1963) that conformity, which involves an
acceptance of group norms, tends to inhibit creativity by alienating
the individual both from reliance on his own thought processes, and
from contact with basic reality.

Complexity as Related to Creativity

One of the forms in which openness to internal and external
experience manifests itself is in a predisposition to allow into the
perceptual system complexity, disorder, ambiguity and inbalance for
the satisfaction and challenge of achieving an idiosyncratic new order.
Consistent with the emphasis on an ordering principle, Barron (1966)
postulates that the human act of creation involves a reshaping of
given material whethér physical or mental. The "something new" then
is a form made by the reconstitution of, or generation from, something
old. With regard to self-actualizing creativeness, an added stipula-
tion will be that the form may be new to the person or new.in the sense
of unique, which corresponds {to Taylor's (1964) distinction between

individual and social creativity.
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Implementing a test of perceptual preference, the Revised Art
Scale (RA) of the Weish Figurc Preference Test (WFPT), which consists
of line drawings varying along the dimension of simplicity—complexity,
Barron (1958, 1966, 1968) discovered that creative persons, regardless
of field, tend to prefer complexity. He (1958, 1963) explains this
preference in terms of the motive, '"need for disorder'": the creative
response to "apparenti" disorder is to attempt to find an elegant new
order more satisfying than any that could be evoked by a simpler con-
figuration. Pointing out that the ego is associated with order, the
unconscious with disorder, Barron posits that creative persons, in
their generalized preference for disorder and complexity, turn much
more than do most people to the dimly realized life of the unconscious.,
They are confident that the irrational in themselves will generate some
ordering principle if it is permitted expression and admitted to
conscious scrutiny. In other words, the creative individual courts
the irrational as a source of novelty in his own thoughts., As it
appears that the Revised irt Scale is a measure of openness to
experience, and is related to the underlying oreative process, it will
be employed as the ériterion of creativity in this research.

Dellas and Gaier (1970), surveying the inconclusiveness of the
data generatcd by a product-oriented approach to creativity, maintain
that "until the personological context in which the cognitive variables
are embedded is determined, real measures of the dimension of creativity
remain elusive" (p.59). Similarly, Golann (1963) does not feel that
the product approach will provide a comprehensive understanding of
creativity. Again emphasizing the importance of personality, his
suggestion is that the attempt be made to isolate the contribution of

a single criterion, 'a personality or stylistic mode variable which has
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been repcatedly linked to creativity. Within such a framework, some
of the important questions for consideration would be: How does this
personality trait, stylistic or motivational mode of interacting with
the environment develop? What are the environmental, interpersonal,
and intrapersonal conditions that favour or discourage its manifestation?
JTow in turn are these factors related at different age levels to
behavior judged to be creative? The beginnings of the effort to answer
the guestions posed will be made with preference for complexity,
particularly the RA scale, as the oriterion variable,

Creativity as Self-Actualization

Mooney (1963) proposes that a comprehensive understanding of
creativity will entail the study of the person, his environment, the
transaction between the two, and the consequent adaptation. In
agreement with this view, Stein {(1959) regards creative behavior to be
a function of the transactional relationship between the individual
and his environmént; Rogers (1959) contends that the self-actualizing
individual attempts to experience his environment in new ways, and to
deal actively with his environment in such a way as io express himself,
to experience "the me in action.”™ With the locus of creativity in
the relationship between the individual and his environment, the
following definition is in accord with the personal-living approach:
Creativity is present when the interaction between the uniqueness of
the individual, and the materials, events, people, or circumstances of
his life recsults in the emergence of a thought or action which is new
to the individual concerned and has value for him,

The primary feature of motivation is the tendency to deal with
the environment. The question arises as to why some persons strive

to experience their environments in new ways and others do not. This
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is {the question of the motivation for creativity. An early view of
motivation was that cértain drives or physiological states, such as
hunger and thir;t, impelled the organism to action.  The drive was
reinforced by drive- or tension-reduction. On the other hand, Faddi
{(1965) contends that one of the requirementis of creativity motivation
is that it lead the person in the direction of increasing, rather than
decreasing, stimulation and tension. Harlow (1953) moved the focus
of attention from drive state and drive-state reduction to certain
incentive characteristics of external stimuli; he posited a curiosity-
manipulative drive. His research has shown that monkeys both learn
to solve mechanical puzzles (llarlow, 1950; Harlow, Harlow, and lleyer,
1950) and learn discrimination problems (Ilarlow and 11cClearn, 1954),
when no motivation other than the manipulation of the materials
involved, is provided. Such behavior can be most readily conceptualized_
by postulating that under certain circumstances reinforcement is
corrglated wWwith an increase in arousal or excitement rather than a
decrease,

However, the framework within which creativity motivation will
be considered is that of Bindra (1968), who ad&ances a central,
incentive view of motivation in contrast to the earlier peripheral,
drive view. In addition, he places the emphasis on the organism in
transaction with its environment: neither the organismic drive state
nor the presence of an incentive stimulus is in itself sufficient to
account for behavior. A Central Motive State (CHS) results from the
interaction of conditions in the individual and in the environment.

A CMS has both a selective—-attention and a response-bias function.
That i#, it creates a general readiness for sensory input and motor

output; the exact objects attended to and the exact responses made
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depend on the characteristics of the situation, A CN5 can be quite
specific, for example in the case of hunger, or it can be more
pervasive, such as preference for simplicity or complexity, thch is a
sort of generalized "set" towards the environment. Consistent with
this approach is Barron's (1963) interpretation of the liking for either
simplicity or complexity: The types of perceptual prefercnce observed
are related basically to a choice of what to attend to in the complex
of phenomena that makes up the world we experience; for the world is
both stable and unstable, predictable and unpredictable, ordered and
chaotic, To see it predominantly as one or the other is a sort of
perceptual decision. One may attend to its ordered aspect, to
regular sequences qf events, to a stable corner of the universe, or
one may atiend primarily to the eccentric,; the relative, and the
arbitrary aspect of the world (p.198).

Preference for complexity would appear to involve an increase
in stimulation. Bindra (1959) contends that increased stimulation
can be reinforcing. Leuba (1955) has advanced the concept of optimal
stimulation, which is subject to variation at different times; learning
is associated with movement toward this optimal level, upward when
the stimulation is too low, and downward when it is too high. In a
similar line, Fiske and Maddi (1961) have formulated a comprehensive
theory of activation: Activation refers to the degree of excitation
of a postulated centre in the brain, in the "conceptual nervous system"
(Hebb, 1955).  Bach organism has a characteristic or typical level of
activation which it attempts to maintain because doing so is conducive
to maximum comfort. The property of a stimulus which can affect
‘activation level is termed impact; its sources are variation, intensity,

and meaningfulness, generically referred to as "varied experience."
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Whenever the actual level of activation is lower than that which is
characteristic, a condition resulting from an insufficient amount of
impact, a need for increased stimulation exists., Furthermore, Ficke
and Maddi maintain that characteristic level of activation differs
from person to person.

ithat kinds of motivation are consistent with the desire for
increased stimulation or varied experience? White (1961) has proposed
the "concept of competence" which refers to the individual's capacity
to interact effectively with his environment. This involves dis-
covering the cffects he can have on the environment and the effects
the environment can have on him, The general idea is very similar
to Piaget's (Flavell, 1965) concept of the functional invariants, that
is organization, and adaptation, including assimilation and accommodation.
These functional characteristics remain essentially constant through
life and make possible the emergence of cognitive structures from the
organism—environmeﬁi interaction: "It is by adapting to things that
thought organizes itself and it is by organizing itself that it
structures things" (p.48). To account for this type of interaction
with the environment, White has postulated an "effectance motivation."
He feels that a drive which has no consummatory climax seems to require
the formulation that an increase in arousal can function as a rein-
forcement; it is difficult to associate reinforcement with a
transition from alertness to boredom, or with an abatement of interest
in the environment. Effectance motivation involves satisfaction, in
the form of a "feeling of efficacy," in transactions in which behavior
has an exploratory, varying, experimental character and produces
changes in the stimulus field.  Having this character, the behavior

leads the organism to find out how the environment can be changed and
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what consequences result from these changes. Therefore the satisfaction
lies in a trend of behavior, rather than in a specific goal that is
achieved. Lffectance motivation, with regard to a particular situation,
gubsides when thatl situation has been explored to the point that it no
longer offers new possibilities. lowever, there will be individual
differences in the degree to which people are willing to admit and to
consider possibilities,

Frenkel-Brunswik (1949) formulated the concept of "intolerance
of ambiguity" to account for the finding that some individuals tend to
ineist on definiteness and lack of shading in their worlds, with the
consequence that certain aspects of experience have to be kept out of
awareness, Cohen, Stotland, and Wolfe (1955) have carried out an
experimental study of need for cognition, defined as the need to
structure situations in meaningful, integrated ways. The experimental
stimuli were two forms of the same story, one ambiguous, the other
structured, They found that persons with a high need for cognition
expressed significantly more negative affect in the ambiguity condition
than in thé structure condition; persons with low need for cognition
did not differ from condition to condition. In addition, high need
individuals perceived the structured situation as significantly more
anbiguous than did the low need individuals, A tenable hypothesis
seems to be that all individuals desire to understand and make reason-—
able the experiential world, However, they vary in the extent to
which they endeavour to assimilate ambiguity, complexity, and disorder
into their integrations. IRlelevant to this tolerance of disorder,
Barron (1968) regards preference for complexity and simplicity as
generalized experiential dispositions: "... the preference for com-

plexity is associated with a perceptual attitude that seeks to allow
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into the perceptual system the greatest possible richness of experience,
even though discord and disorder result, while the preferénce for
simplicity is associated with a perceptual attitude that alléws into
“the system only as much as can be integrated without great discomfort
and disorder, even though this means excluding some aspects of reality"
(pp. 207-208).

Kagan (1972) suggests that there is a primary "motive for
mastery" based on three related themes: the desire to match behavior
to a standard, to predict events, and to define the self. Uncertainty
is an underlying condition of this motive, The performances and
experiences of the self are a fundamental source of uncertainty: each
individual wants to‘dctcrmine the quality and uniqueness of his own
self, As a result, the motive for mastery can be gratified in most
behavioral contexts, from those of intellectual achievement to those
of everyday living. In other words, there are secondary, more
particular motives, which vary from individual to individual,; implemented
to realize the primary motive of mastery. An additional stipulation
is that a person seeks uncertainty when he feels that he can handle it;
he avoids uncertainty when he believes that he cannot. Thus there
will be individual differences in the tolerance of uncertainty.

As previously discussed, Rogers (1959) regards the motive for
creativity ito be self-actualization, that is man's tendency to actualize
himself, to become his potentialities, It is proposed that self-
actualization is a more specific form of White's effectance motivation
or Kagan's motive for mastery. laddi (1965) contends that two factors
involved in consistent creativity are the need for quality and the neced
for novelty, which are relatively concrete expressions of the more

general tendency toward self-actualization. The individual motivated
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toward quality does not merely want evidence that he has an effect
on the environment or that he is competent; these things are relevant
but not enough. Rather, he desires to exercise his capacitiies in
such a way that he sees himself doing things that are special and
valuable in his own terms. This idea is embodied in Roger's concept
of an internal locus of evaluation which he considers to be an
essential condition of creativity. The person motivated toward novelty
finds the unusual, the rare, the unlikely, and the unexpected rewarding.
It is not that the novelty is instrumental and therefore useful, but
instead that its occurrence produces the pleasant emotional response
of surprise, while its absence brings the unpleasant emotional response
of boredom. Another important difference between self-actualization
and effectance or mastery is the degree of openness {o experience,
involving tolerance of ambiguity, complexity, and disorder. Openness
to experience is a fundamental characteristic of self-actualization;
however, it appears to be variable within the other two theories.
Maddi concludes that the creative individual will have intense needs
for both quality and novelty: mneed for quality implying persistence
and independence; lliking for novelty implying openness to experience,
Golann (1962) has carried out research which offers support for
the conception that preference for complexity, as measured by the RA
of the WFPT, is related to self-actualization. He proposed a
creativity motive, referring to the tendency for people to differ in
the extent to which they will endeavour to experience their fullest
perceptual, cognitive, and expressive potentials in their interaction
with their environments. He felt that a person's attempt to realize
hie potential more fully would often lead to behavior which was creative

in terms of his previous repertory, and berhaps to behavior judged by



others 1o be creative in a larger sense, More specifically, such an
individual would prefer objects and situations which permitted personal
or idiosyncratic ways of dealing with them. In the first experiment,
the entire WFPT was administered to 150 undergraduates. The usual
response to each item is like or dislike; however, the subjects were
instead instructed to write down what each figure reminded them of,

or what they thought it might represent. From this information, an
ambiguity score for each itew was determined. Ambiguity in this
context, did not re?er to haziness or lack of structure in the figure

itself; rather, it was defined in terms of the number of different

associations from a group of subjects, With respect to the RA scale,

it was found that the 30 figures generally liked by creative individuals

were significantly more ambiguous or evocative than those they disliked-
(p<.001). In contrast, there was no significant difference in ambi-
guitly belween the items mcst and least l%ked by people in general. A
second experiment, comparing scores of 6th— and 8th- grade students on
the A with scores on a forced-choice questionnaire, indicated that
individuals who tended to prefer the ambiguous, complex figures also
expressed preference for activities and situations which permitted more
self-expression and utilization of creative capacity. On the other
hand, low RA subjects preferred more routine, structured, and assigned
activities. Thus, it appears that preference for complexity is one
manifestation of a type of interaction with and attitude toward the
environment which is characteristic of self-actualization.
Summary

In this Chaptef, a view of self-actualizing creativity, dietinct

from creative productivity, was presented. The research literature was

37-
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exanined in the éttempt to determine a criterion variable which would
relate {0 self-actualizing creativenecss. It was concluded that the
creative process is implicaited in this type of creativiiy; however,
the process cannot be studied directly, only by inference. Two
personality characteristics which appear to distinguish self-actualizing
individuals are openness to experience and independence of judgment,

It was suggested that these qualities also are involved in the creative
process. Preference for complexity, particularly as measured by the
RA of the WFPT, appears to be a manifestation of openness to experience,
In addition, Golann (1962) presents evidence which indicates that the
RA scale is related to sell-actualization. Therefore, it was chosen
as the criterion of self-actualizing creativity for this resecarch.

In the next chapter, the RA scale, as well as the other measures of
visual complexity implemented in this study, will be considered in

detail.,
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CHAPTER II.

Complexity and Its Measurement

Freference for complexity is a constpuct implicated in the creativity
literature. The theoretical basis for the posited relationship between
creativity and complexity has been examined. The development of the
RA scale and its experimental correlates will now be considered.

However, complexity is also embedded in other research traditions.,

There has been a great deal of interest in the relation of age to prefer-
ence level, In addition, complexity has been implemented as a measure
of curiosity, for example, in Berlyne's work. In this study the
correlations of the RA scale with other measures of complexity will be
an important concern, and so the supplementary measures to be utilized
will be discussed iﬁ the context of their research backgrounds.  The
examination of the pattern of correlations should serve two purposes:

1. at an experimental level, it will help to determine whether preference
for complexity is consistent within the individvwal; 2. at a theoretical
level, it may make it possible to clarify preference for complexity in
the creative individual by integrating other explanations of this type

of preference with the one advanced in connection with creativity.

The Development of the RA Scale

The Welsh Iigure Preference Test (Welsh, 1959a, 1959b) consists of
400 black—and-white ruled or freehand line drawings, to each of which
the subject is asked to respond "Like" or "Don't Like" by entering a
mark on a standard answer sheet, A factor analysis indicated that most
of the variance in this choice task was accounted for by two factors:
1. a general acceptance—rejection factor, that is the tendency of the
subjects to either like or dislike a figure; 2. a second bipolar factor,

interpreted as simplicity-symmetry and complexity-asymmetry. In other
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words, there are some drawings about which people agree. If one person
likes them almost everyone will like them, and if one person dislikes
almost everyone will dislike them, However, there are other dréwings
about which people disagree. These drawings define the bipolar factor
and divide people into two groups. When the drawings which arouse
this sirong disagreement are examined, it is seen that some people are
especially fond of figures drawn according to an easily recognized
geometric principle and usually described by subjects as clean, regular,
neat, and well-ordered; thesc are the simple-symmetrical figures. On
the other hand, some people nrefer drawings which resemble childish
scrawls or unarranged scribbles and are described as dynamic, irregular,
whimsical, complicated, messy, or even chaotic. These drawings delineate
the complex—asymmetrical end of the bipolar dimension.

In the attempt to determine the relationship of aesthetic choice
to personality, Barron and Welsh (1952) administered the Welsh Figure
Preference Test (WFPT) to 37 artists and 150 "people in general." On
the basis of an item analysis, they developed a new scale, the Barron-
Welsh Art Seale (BW)) consisting of the 40 items disliked at the .01
level of significance more frequently by artists than nonartists, and
the 25 items liked at the .05 level of significance more by artists than
nonartists. The 40.figures disliked by the artists were all simple-—
symmetrical drawings, while most of ihe 25'figures liked more by the
artists werc complex—asymmetrical; a high score on the BW scale is in
the direction of high complexity preference. The overall scores on
this scale separated.the original group of artists and nonartists at
the ,0001 level of significance., When cross—validatéd with an additional
sample of 30 artists and 30 nonartisis, the scale significantly separated

(p<.001) these new samples. With a group of 250 people in general,
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Welsh (1959b) derived the Revised Art Scale (RA) by contrasting the
choices of individuals who placed at the extremes in terms of their
scores on the Bd, Again, a high score on the RA indicates high prefer-
ence for complexity. A correlation of .85 has been reported between
the BW and the RA (Nelsh, 1959b) and the item overlap is extensive.
The advantage of the RA over the BW is that it is composed of 60 items,
30 of which are scored in the "Like" and 30 in the "Don't Like" direction,
thus eliminating most effects of response seis. Administering the RA
to two groups of university students, Welsh (1959b) has found great
consistency, with test-retest reliabilities of .94 and .90.  Furthermore,
in a study of 368 gifted high school students, Welsh (1966) found that
although the correlation between the two intelligence measures implemented,
the Terman Concep{ Maﬁtery Test (CMT) and the nonverbal D-48, was
significant,; the correlations of both tests with the RA scale were
essentially zero, .03 with the CMT and .07 with the D-48,

Personality Correlates of the Art Scales

With the development of the BW, Barron and Welsh (1952) had a
scale which distinguished between artisis and nonartists, but the
question remained as to whether preferences were more related to
difference$ in aesthetic judgment or to differences in underlying person-—
ality characteristics. In a comprehensive study of 40 graduate students,
Barron (1952) infer:ed the values of the sdbjects from fine art
preferences, The students were asked to classify 105 postcard-size,
colour reproductions of paintingse including a wide range of content,
style, and period. He found that the paintings liked "best of all"
by the high BV scorers were those liked "least of all" by the low BYW
SCOTErs. Specifically, he reports that high BW subjects approved of

the modern, experimental, the primitive, and the sensual; they disliked
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the aristocratic, traditional, and emotionally controlled. Vhereas,
the low BW subjects approved of good breeding, formality, religion, and
authority, and rejected the daring, the esoteric, or sensual. Thus,
there appcar to be aesthetic differences. In addition on the Gough
Adjective Check List, the high scorers tended to describe themselves as
gloomy, loud, unstable, bitter, cool, dissatisfied, pessimistic,
emotional, irritable, and pleasure-seeking, while the low scorers more
Trequently checked contented, gentle, conservative, unaffected, patient,
and peaceable. Similarly, Welsh (1959b) reports self-descriptions on
the Adjective Check List such as adventurous, aggressive, argumentative,
artistic, impulsive, individualistic, rebellious, and unconventional
for high RA scorers, in contrast to conservative, contented, conven-
tional, ecasygoing, industrious, pleasant, and sentimental for low RA
scorers,

In studies designed to extend the research on personality
differences with respect to the BW, Barron (1953a, 1953b, 1958) has
found: artistic preference, that is preference for complexity-—
asymneiry is positively related to rapid personal tempo, impulsiveness,
and expansiveness; it is negatively related to rigidity, control of
impulse by repression, social conformity, ethnocentrism, and political-
economic conservatism; it is positively related to independence of
Judgment, originality, and breadth of interest. On the basis of these
findings, Barron (1966, 1968) has conceptualized a personality dimension
of simplicity-—complexity and remarks that the pefsons investigated
have themselves proved as groups to be as different from one another as
the figures they prefer and in rather analogous ways. Those who prefer
the simple-symmetrical drawings are described by other people as

conscrvative, organized, conventional, occasionally even rigid. Those
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who prefer the complex—asymmetrical drawings are described as unconven—
tional, original, dynamic, and sometimes as radical and rebellious.

FPrenkel-Brunswik (1949) has argued that formal style elements or
structural aspects of the perconality, such as exaggeration, easy
generalization, intolerance of ambiguity, and so on, are more pervasive,
persistent, and general within the personality than such content elements
as the Cedipus complex, sibling rivalry, specific erotic and aggressive
impulses, and the like. She contends that "the formal elements of
personality style are not in the same manner subject to censorship —
in the psychoanalytic sense of the term — as is the more concrete content
of wiches and instinctual tendencies" (p.140). Purthermore, this view
has led to the suggestion that perceptual styles or preferences may be
indications of deeper personaliiy organizations. IFor example, Frenkel-
Brunswik (1951) postulates that "a certain inability, in the perceptual
and cognitive approach of an individual to tolerate more complex, con-
flicting or open strﬁctures might, it seemed, occur also to a certain
extent in the emotional and social areas" (p.393). Or as Linton (1955)
suggests, perceptual tasks may tap a deeper, more enduring layer of the
person: "As an expression of the person's characteristic ways of
responding to stimuli, perception is primary, since it must precede any
cognitive or social behavior" (p.506). With the development of the BW
and the RA, Barron and Welsh appear to have derived testing instruments
which measure both simple—complex perceptual preferences and also a
relevant underlying personality dimension.

A General Criticism of the Presented Viewpoint

Cne of the criticisms levied against the Art Scales is that there
is a disjunction between the verbal level of theoretical interpretation

and the experimental level of observation and measurement, KMore



specifically, the question arises: Is there a general féctor of
preference for complexity? It seems essential to clear up this issue
before assuming that simplicity or complexity preferences reflect
simplicity or complexity within individuals, The simplicity——complexity
dimension was not inherent in the construction of the figures in the
Helsh Figure Preference Test, rather it was an interpretation applied to
the drawings as the result of a factor analysis. Deciding to investigate
the unidimensional nature of the BW, Eysenck and Castle (1970) factor
analyzed it and founq a simplicity factor (Factor 1) and three independent
complexity faétors: complexity may arise because geometrical figures
can be complicated in various ways (Factor 2), because irregular freehand
drawings of a nonrepresentational kind can be made (Factor 3), or
through the use of r;presentational drawings (Factor 4). Two higher
order factors were extracted and interpreted as simplicity (Factor 1)
and complexity (Factors 2, 3, and 4 combined) ; however, the correlation
between these two factors, r= .09, suggested independence rather than
polarity. Iinally, a third-order extraction revealed a single factor,
which corresponded quite closely with the Barron-Welsh hypothesis,
predicting all but two of the "Like," "Don't Like" marking on the
scoring key. bysenck and Castle conclude, "In this very limited sense,
therefore, the Barron-Welsh intuitive marking system is upheld" (p.525).
An associated issue was examined by Moyles, Tuddenham, and Block
(1965); they were interested in the relation between simplicity-—com—
plexity and symmetry—asymmetry with respect to the BW and RA scales.,
As they werc able to derive a set of items from the WFPT in which
simplicity—complexity and symmetiry-——asymmetry were uncorrelated, they
suggest thal the iwo dimensions can be distinguished. However, the

correlation between the two dimensions for the entire 4C0 items of the
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WIFPT wae .T4, for the B it was .82, and for the RA it was .89. Thus,

it appears that the original formulation of the fused stimulus dimension,
simplicity-—-symmetry versus complexity-asymmetfy, is accurate in terms of
both Art Scales. Nevertheless,; the question of the relationship between
symnetry——asymmetry and complexity preferences remains unsettled and will
be further considered in this chapter.

Bieri (1961) maintains that in the developmcnt of art preference
scales, it would seem important to determine the various stimulus
characteristics which can enter into the overall designation of a
drawing as either simple or complex; "dhat is needed, then, in the
studies of preference for complex stimulation is a more rigorous definition
of what constitutes a complex stimulus" (p.377). He feels this would
be advantageous in that it would make it easier to determine the
consistency of preference across a range of stimuli varying considerably
in kind. In turn, this would be instrumental in the attempt to discover
whether preference for complex stimulation in a variety of situations
is associated with an underlying personality disposition.

The Definition of Complexity

Attncave and Arnoult (1956) define form as "a somewhat vague set
of properties invariant under transformations of colour and brightness,
size, place and orientation" (p.463). They have emphasized the need
for an adequate psychophysics of shape or form for two related reasons:
1. If a random sample of a stimulus—domain defined by a set of rules
could be consiructed, it would be feasible to generalize from findings
with these cxperimental stimuli to the entire stimulus-domain, or parent
population. 2, If the psychologically important parameters of natural
forms could be determined, experimental stimuli could be constructed to

possess the same parameters. That is, the stimuli would have
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"ecological validity" and findings could more reasonably be extended
fo "real" situations. HYith regard to the first concern, Attneave
and Arnoult have described seven methods for generating '"random'" shapes.
The common property of these methods is that certain physical
characteristics of the stimuli are systematically varied, and the
remainder are randomly determined.

Implementing 72 shapes constructed according to various methods,
Attneave (1957) had 168 subjects rate them on a T-point complexity scale,
He found that the major portion of the variance in the complexity
Judgments was accounted for by the number of distinguishable angles or>
turns involved in the construction of the shapes. Thus, it appears
that the amount of physical variation in a stimulus may be a primary
determinant of its judged complexity. However; he also suggestis that
a better approximation would require some adjustment for repetitions
sequences of elements, This implies the predictability of the component
parts of the stimulus, or in information theory terms, its "redundancy."
Houston, Garskof, and Silber (1965) present evidence which indicates
that both amount of change, and amount of relative uncertainty, that
is 4 minus redundancy (Attneave, 1954), significantly (p<;01) influenoe
judged complexity.

Fiske and Maddi (1961) elucidate the definition of complexity
wifhin their framework of variation or "varied experience": a complex
stimulus is postulated to have greater potential for variation than a
less complex stimulus. Maddi (1961a) explicates, "A stimulus is
considered to have variation if it is different from the immediately
preceding one, if it has relative novelty, or if it is either temporally
or spatially unexpected" (p.271). The complexity of a stimulus is

determined by the number of distinct elements is contains, and its



47.

irregularity, implying relative uncertainty within the stimulus. Thus,
a complex stimulus provides greater opportunity for variation concomitant
with scanning the visual field.

The Theoretical Arpument for an Optimal Level of Complexity Preference

Hebb (1949) has suggested that small discrepancies betwecn
expectation and experience arc pleasurable, while large discrepancies
are unpleasant. In 1955, he proposed that situations which are extrémely
novel, complex, or ambiguéus, that is situations which lead to high
levels of.uncertainty, generate a state of heightened neurophysiological
arousal and negative affect which he labelled anxiety., Similarly,
low neurophysiological arousal induces negative affect, that is boredom,
Therefore, he conten@s that moderate levels of arousal induced by stimulus
uncertainty lead to positive affect and increased interest: "... at low
levels an increase of drive intensity may be rewarding, whereas at high
levels it is a decrease that rewards" (p.251). In his theory, arousal
is equated with general drive state; drive, in this sense, is an
"energizer," but not a "guide."

Dember and Earl (1957) have also emphasized the motivational
significance of stimﬁlus complexity, involving discrepancy between
expectation and stimulation, They postulate that stimulus complexity
is a major determinant of attention and as such, they argue that it is
an important independent variable in the control of exploratory,
manipulatory, and curiosity behavior,. In addition, they suggest that
each individual has a preferred or optimal amount of stimulus complexitye.
This preferred amount, which thcy designate the "pacer" stimulus, is
determined both by the complexity of the individual, and by the complexity
of the stimulus itself. They maintain that the individual will attend

most frequently to the pacer stimulus as compared to stimuli with lesser
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or greater complexity values.

Fiske and Faddi (1961) regard their concept of activation to be
equivalent to Hebb's (1955) concept of arousal, or level of "arousal
function,” .In other words, activation refers to the state of the
energizing mechanism in the central nervous system. Within their
framework, arousal refers to the manifestations of activation in variocus
parts of the organism, for example as implicated in EEG or GSR measures.
At any point in time, it is total impact which determines activation
level; in turn, total impact is a function of varied ciperience.

Maddi (1961b) proposes that a person's affective state is related to
the amount of stimulus unexpectedness in the perceptual field. As
discussed above, complexity is defined in'terms of variation and
unexpectedness., He further argues that as stimulus unexpectedness
changes from low to high, the associated affective state changes from
négative to posiﬁive and then back to negative again, in a nonmonotonic
fashion. Thus, there is a preferred or optimal amount of unexpectedness
with cither too little or too mﬁch resulting in negative affect and
avoidance, He concludes: ™"Holding other factors constant, minimal,
moderate, and maximal unexpectedness are most likely to contribute to
levels of activation that are, respectively, lower than normal, normal,
and higher than normal" (p.396). One relevant stipulation which should
be mentioncd in this context is that characteristic "normal™ activation
level is concidered tb vary from individual to individual.

Research with Random Shapes

A large number of cxperimenters have adopted the Attneave and
Arnoult (1956) methods, particularly Method 1, to generate shapes which
differ in complexity. Lsmentially, Method 1 involves plotting random

points on a grid, usually 100x100, However, Attneave (1957) nas found
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that the grain of the matrix (8x8, 16x16, 32x32, or 64x64) from which
critical points are selected to construct shapes is insignificant with
respect to Jjudged complexity. Then the points are connected according
to the following rules: 1. the most peripheral points are first joined
to form a convex polygon; 2. the remaining interior points are next
assigned letters randomly and joined, one at a time, to sides which are
also labelled and chosen randomly. The results of this prbcedure'are
random asymmetrical polygons which contain a specified number of
independent discriminable angles or turns.

Adult Preferences

Munsinger and Kessen (1964) have assumed a positive monotonic
relationship between number of independent turns or number of sides of
the stimulus, which are equivalent in the case of asymmetrical polygons,
and the amount of information in the stimulus, Citing Miller (1956),
they postulated that there would be a limit on the capacity of adult
human beings to process environmental variation., Furthermore, they
contended that human beings would prefer an amount of uncertainty near
the limit of their processing ability. Implementing three sets of
asymmetrical polygons varying in 12 approximately equal logarithmic
steps from 3 to 40 turns, a complefe paired-comparison procedure was
followed so that every possible combination of figures was displayed.
Forty—four female and 92 male univérsity students were asked to state
their preferences, The hypothesized nonmonotonic funciion between
variability and preference was found: subjects manifested an increasing
preference for figures of greater variability until a maximum was
reached at 10-turn figures; thereafter, subjects showed a decreasing
preference for figures of greater variability. Therefore, Munsinger

and Kessen conclude that people are sensitive to variation of
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stimulation, and that there is an intermediate amount of uncertainty
which is generally preferred. However, they also note that there are
gignificant and consistent individual differences among subjects in their
preference for variability.

Vitz (1966a), in two studies designed to test the hypothesis that
humans have a preference or optimal amount of stimulus complexity,
prescnted sets of complex stimuli to male and female college students.

- The first set of 8 stimuli consisted of "connected walks" of random
extensions or steps, 8 steps, 16, 32, 64, 168, 384, 512, and 1024 steps
respectively; these stimuli have the overall appearance of scribbles,
No attempt was made 1o measure bits of information, the stimuli were
merely considered to represent 8 increasing degrees of complexity ordered
on an ordinal scale. However, as a check on the operational definition
of complexity, 6 subjects were requested to rank the 8 stimuli in terms
of complexity: all rankings were in agreement with the operational
definition. The entire sample of 56 subjects was then asked to rank
the stimuli in order of preference, to state preference in a complete
paired-comparison design, and finally to rank the stimuli a second time.
Group curves derived.from both rank-ordering and paired~comparison data
indicated that préfercnce increased up to an intermediate degree of
complexity and then decreased. Furthermore, in an examination of
individual preference curves, although Vitz found substantial variation
from person to person in optimum preference level, 60% of the subjects
had curves which declined regularly from the preferred or '"peak" point.
Similarly, with regard to random polygons, Eisenman and Rappaport (1967)
preeent data consistent with the view that positive affect is associated
with the individual's optimal complexity level: University students

with the lowest complexity preference scores also rated the lowest
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complexity polygons favourably on the three semantic differential scales,
beautiful-ugly, fast~-slow, strong-weak, and rated the moderate and high
complexity shapes negatively. Whereas, the subjects preferring the mést
complexity rated high and moderate complexity,favourgbly, and tended
to rate low complexity negatively, although their rating of low com-.
plexity was not significant.

The purpose of Vitz's second study wasvto determine if hic findings
would generalize to another set of complex stimuli. The set of 6
gtimuli implemented was composed of different numbers of random lines,
4, 8, 16, 32, 64, and 128 lines respectively, intersecting within a square.
Once again, 5 subjects' rankings of the complexit& of the 6 stimuli
agreed without exception with the operational definition of complexity.
Forty-eight male and female students were tested in a procedure very
like that utilized in the first study, and the results also corresponded. .
Specifically, group curves manifested an increase to an intermediate
level of complexity preference and then a decrease; there were individual
differences in the degree of complexity preferred, but approximately
75% of the subjects had curves which regularly declined from their most
preferred stimulus. On the basis of both studies, Vitz concludes that
humans have optimal or preferred amounts of visual complexity; and
that in genceral, they tend to prefer an intermediate level of stimulus
complexity. In addition, Vitz (1966b) has carried out similar research
with sequenoes.of tones. Overall, the findings are congruent with
those on visual complexity. That is, subjective ratings of the
variation of tonal sequences agree with the objective construction;
and the mean pleasantiness ratings increase up to a moderate amount of
stimulus variation and then decline.  However, he again stresses the

large individual differences underlying the group curve. The resulis




52.
of this series of experiments reinforce those of Munsinger and Kessen
(1964)'on random polygons. In line with the emphasis on individual
differences in preferred or optimal level, Munsinger and Kessen (1966b)
also report that subjects, who prefer high variability in strings of
letters and words, recall high variability better than subjects not
showing such a preference.

Wohlwill (1968) designed an experiment to investigate both the
shape of the function relating stimulus complexity to affective ratings
on a T-point preference scale, and that relating stimulus complexity
to exploratory behavior, in terms of the number of times a subject chose
to expose each stimulus for a brief period of time. A subsidiary aim
was to attempt to discover whether results with random shapes and series
of tones would generalize to less artificial stimuli.,  Therefore,
defining complexity as amount of variation in a stimulus, Wohlwill first
had two groups of judges, composed mainly of graduate students in
psychology, rate two series of slides: one made up of scenes from the
geographic environment; the other comprised of nonrepresentational
works of modern art. The two sets of means showed a rank-order
corrclation of .96 for the environment slides and .97 for the art slides,
indicating the stability of the complexity values. The experimental
stimuli, 14 slides defining a T-point scale of complexity for.each
series, were next presented to 28 undergraduates in a number—of-exposures
(VE) phase and then in a ratings (R) phase. For both the environment
slides and the art slides, the trend is for the NE data to increase
monotonically as a function of stimulus complexity; while the R data
follow a curvilinear trend, recaching a maximwn at an intermediate point
of the complexity scales Thus, the preference results are in accord

with those reported for random shapes and tones.
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In related research with random shapes, Day (1967b) presented

polygons, varying in approximately even logarithmic steps from 4 to 160
sides, in a complete paired-comparison design to groups of college
students: one~third of whom were instructed to mark the "more complex,"
onc~third the "more interesting," and one~third the "more pleasing"
alternative of each pair of slides, In most general terms, he found
that subjective complexity increases monotonically with the number of
sides. Interest appears to increase with complexity to a peak at the
28-sided level and to remain fairly high with additional complexity.
While the distribution of pleasingness evaluations is bimodal, peaking
once at the 6-sided level and again at the 28~-sided level, and then
declining with increasing complexity. These data correspond to
Wohlwill's report oflthe increase of number. of exﬁosures with complexity,
and of the inverted U-shaped function described by preference ratings
over complexity. Similarly, Eisenman (1966a) displaying random polygons
varying from 4 to 24Msides to university students for rank ordering,
found that the more complex shapes were significantly more often (p(.01)
selected as more interesting. In addition, 21 of the 28 subjects
chose the three 4-point polygons as the three least interesting shapes,
suggesting that low complexity is definitely associated with lack of
interestingness. Howecver, there were no significant relationships
between complexity and pleasingness, which.may indicate larger individuai
differences in the pleasingncss response, An arguable hypothesis is
that intercest responses reflect internal processes closely related tq
arousal-raising stimulus properties; whereas, ploasingness responses
reflect optimal or preferred amounts of arousal generated by stimulus
complexity. The results of a study by Bryson and Driver (1969) provide

further support for this view: with male university-student subjecis,
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they found that arousal, weasured by GSR deflections, significantly
increases (p<.01) as the complexity of random polygons increases,
Grove and Eisenman (1970) asked undergraduates to rate 4- to 24-sided
random shapes on a T-point hostility scale.. Their data indicate that
for both males and females,; increasing complexity is associated
(p¢.01) with higher hostility ratings. Thus, it would seem that
arousal increases with interest, and that interest is distinct from
preference.

One question which arises concerning Day's (1967b) findings is
why the pleasingness curve peaked at the 6-sided and the 28-sided levels
in contrast to Munsinger and Kessen's (1964) disclosure of a peak at
the 10-sided level, Terwilliger (1963) presents evidence which suggests
that ratings of the pleasantness of stimuli, varying along the complexity
dimension, arc dependent not only on the absolute complexity values of
the stimmli, but also on the complexity adaptation level for all the
stimuli being judged. With respect to the latter, pleasantness is
posited to increase and then decrecase as complexity becomes increasingly
different from the adaptation level for all the figures involved,
lMunsinger and Kessen's shapes ranged in complexity from 3 to 40 sides;
Day's ranged from 4 to 160 sides. Therefore, a higher adaptation
level might explain the peak at the 28-sided figure. Nevertheless,
there was also a peak at the 6-sided figure. Another possible
interpretation is that this tendency in the direction of bimodality
may reflect the type of simplicity or complexiiy preferences implicated
in the Art Scales developed by Barron and Welsh.

Neatdngfulness

Meaningfulness is a factor which has been postulated to influence

preference judgments of figures varying in complexity (Munsinger and



Kessen, 1964; Terwilliger, 1963). Vanderplas and Garvin (1959), in

a study designed to determine the associative value of random shapes,
utilized 30 polygons at each of 6 levels of complexity, 4, 6, 8, 12, 16,
or 24 sides respectively. The experimental task for 50 male and female
university students was to write down for each shape, the object or
situation, if any, of which it reminded them; if the shape evoked
something which could nof be described in a word or two, the instruction
was Bimply to mark down "yes;™ finally, if the shape generated no
associations, a '"no" was written. The association value of each shape
was the percentage of subjects making "yes" or content responses to the
shape. An inverse relation between complexity and association value
emerged; that is, subjects made the most associations 1o simple figures.
However, Vanderplas and Garvin also note that the figures of greater
complexity seemed to evoke responses of greater variety of content,
perhaps because these responses did not reflect clear resemblances to
objects, In a similar procedure, Eisenman (1966b) asked 22 university
students to associate o each of 3 examples of the 4-, 12—, and 24-sided
levels of éomplexity. He found that the students gave the most
associations to the shapes of moderate complexity: +two of the 12-sided
shapes had association values over 90%.

Fiske and Maddi (1961) regard meaningfulness as a form of varied
experience and maintain that it influences activation level, It would'
seem that the more meanings suggested by a stimulus, the greater the
variation it provides, and therefore, the greater the increment in
activation associated with it. Consistent with this interpretation
is Munsinger and Kessen's (1965) proposal that these are two meanings
of meaningfulness, Specifically, they hypothesized that when an

individual is instructed to process or structure an entire shape, that
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is, when he is asked to give a single response which describes it, he
will find the task easier with shapes of low variability than with those
of high variability. This is the form of the association task
implemented in the two studies already described. On the whole, the
results are in accordance with Munsinger and Kessen's prediction.

Yet, when an individual is asked to report the number of different
things a shape reminds him of, they expected the task to be easier with
shapes of high variability. Random polygons, ranging from 5 to 40
turns, were shown in a compléte paired-comparison design to 104 under-
graduates under two different instruction conditions: in one case,

the students were told to pick the figure from each pair which reminded
them more of "one thing;" in the other case, they were told to pick

the figure which reminded them more of "many things." The set of
instructions to select on the basis of a "primary" association produced
an inverse relation between the number of turns in the shapes and their
judged meaningfulness} although meaningfulness, in this sense, was also
very high for figures in the mid-range, that is the 10- and 13-sided
figures. However, the set of instructions to judge on the -total number
of confiéurations produced the oppoéite relationship: meaningfulness
increased with complexity. These data imply that there are two ways

of liking a shape in terms of meaningfulness. So an individual who
prefers.shapes of high complexity is perhaps also attracted by the
greater number of associations they evoke. Golann's (1962) finding
that the complex RA figures, liked by creative persons, are signifioéntly
more ambiguous, in that they are suggestive of a greater number of
meanings, than the simple RA items disliked by creative persons,

offers support for this interpretation. Thus, there do seem to be

certain properties which are more characteristic of complex figures,



and it can be argued, thercfore, that there should be some uniformity
in an individual's complexity preference.

Developmentnl Mindinges
JRILL 1T

Munsinger and Kessen were interested in the relationship between
age and prcference for variability. In a number of studies with 5- to
40-sided polygons, both a paired-comparison technigque (Munsinger, Kessen,
and Kessen, 1964) and a multidimensional scaling analysis (Munsinger,
1966) have been implemented to examine the preferences of individuals
of both sexes, ranging in age from 6 to 22 years. The results have
consistently demonstrated an age-invariant area of inflection of the
preference~for—complexity function at the 10-sided level: for all ages,
there is great similarity in the preference curve within the 5- to 10-turn
complexity range. However, no comparable developmental invariance
exists in expressed preference for figures of higher complexity;
children like these figures far more than adults do. When broad age
divisions are considered, the relation between preference and complexity
for the youngest group, 6- to 8- year-olds, is positive and monotonic;
for the intermediate group, aged approximately 10 and 11, a nonmonotonic
function is found; +the adult preference function is strongly nonmonotonic.
Furthermore, there is a systematic decrease in preference for high
complexity shapes with age: 7- year-olds state lower preference for
such figures than dohé— year-olds; 8- year-olds like them less than do
the 7- year—olds, and so on. Munsinger, Kessen, and Kessen (1964) have
formulated two possible explanations of the changes with age in response
to high complexity. It is conceivable that the positive reaction of
young children to the more complex figures is gradually undermined
by the "inhibiting influence of training in school and the wider

culture." The alternative suggestion is that young children and




adults deal with high complexity in different ways. Young children
may sample a complex shape until they find a part of it which pleases
them, As many-sided figures are more variable, they provide more
opportunity for this process of selection than do the simpler figures,
and so tend to be preferred. On the other hand, adults are more
likely to judge on }he basis of the entire shape. |

Several studies have been carried out, the findings of which
tend to support the second hypothesis, Children at 3} age levels, T,
8, and 9, 10 and 11, and 13 and 14, were told they would see 4 kinds
of figures, composed of either 5, 10, 20, or 40 sides (Munsinger and
Kessen, 1966a)., They were instructed to use only these 4 divisions
in reSponding, and for each figure.displayed to estimate or "guess"
the number of sides it contained. Estimation accuracy was inversely
related to level of complexity: subjects were better able to estimate _
figures which contained little variability, particularly 5-sided figures.
Munsinger and Kessen contend that this indicates that when individuals
are first exposed to random shapes, they are not able to code them
into meaningful units. An analysis of variance revealed a significant
age effect (p<.001); that is; in comparison with older children,
younger children were not as capable of estimating complexity. In
addition, there was a significant age X variability effect (p<¢.001).
There were no differences in cstimation accuracy at each complexity
level between the two older groups; however, the younger group was
relatively less able to estimate the complexity of 10-, 20-; and 40-
sided figures. As the younger children experience no differential
difficulty with the S~turn figures, their inability to handle more
complex shapes may stem from sampling behavior.

When subjects ranging in age from 6 years to adulthood are
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required to categorize figures of 5, 10, 20, and 40 sides, either by
learning a nonsense syllable, or in a related study by sorting the shapes
into 4 groups which "go together," the results are in agreement with
those reported for eustimation accuracy (Munsinger and Kessen, 1966c).
Specifically, the younger the individual, the more difficulty he has
in correctly categorizing figures of many turns. Furthermore, almost
all the variance in the interaction between age and stimulus complexity
is contributed by age variation in the categorization of 20- and 40-sided
figures. In general, these findings are congruent with the view that
young children do not attend to all the variability implicit in high
complexity shapes. Nevertheless, Munsinger and Kessen (1966¢c) conclude:
"eees neither our argument nor the data in support of it are conclusive;
the preference of children for high variability figures remains somewhat
puzzling" (p.171). Within their framework, the ability of an adult
to differentiate a high complexity shape does not necessarily imply
that he can "make sense of it," in terms of structuring or organizing it.
Rock, Halper, and Clayton (1972) suggest that adults also sample
more complex shapes, or as they phrase it, "certain nuances of more
complex figures do not seem to establish adequate traces" (p.655).
The label nuance applies to such things as a configuration inside an
outer closed contour or minor fluctuations in the outer contour itself.
These researchers carried out experiments which demonsirated that the
features of a figure which are unimportant to its overall, global
appearance are typically not recognized even immediately afterwards.
On the other hand, the same features presented in isolation under the
same circumstances and for the same duration of time, are recognized.
Therefore, they postulate that these features, when embedded in complex

configurations, are not perceived, at least in the sense that they are
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not "cognitively apprehended." This bears on Munsinger and Kessen's.
contention that an individual's preference for, or discrimination of
a shape is not inherently an indication that he can process it. The
processing of a figure entails structuring it, that is, organizing it
into a meaningful unit. The problems which arise with regard to
structuring are that, as a term, it is difficult to define with any
precision; and it is particularly difficult to investigate.. The concept
of structuring will be discussed again at various points in this research.

In the attempt_to delineate the developmental course of preference,
the responses of human infants to differing amounts of complexity have
also been investigated. Fantz has proposed that the activity of an
infant's eyes thcmse}ves can be implemented to determine his visual
ability; he argues that if an infant consistently regards some forms
more than others, he must be able to perceive form, In this manner,
he has demonstrated that infanis are capable of discriminating forms,
such as circles and squares (Fantz, 1961) and patterns, such as stripes
and schematic representations of human faces, as well as human faces
(Fantz, 1961, 1963).  PFurthermore, he consider number of fixations to
be a measure of interest or preference; and although he has found great
variability in the individual responses of infants from 1 o 15 weeks,
one overall trend emerges: infants tend to look longer at the more
complex of a pair of stimuli.

Hershenson, lMunsinger, and Kessen (1965) presented 3 random shapes,
one example from each of the 5~, 10-, and 20-sided complexity levels,
in all possible pair combinations, to newborn infants., Their evidence
suggested that preference described on inverted U-shaped function 6vcr
complexity: 10~turn figures were preferred over both 5- and 20-turn

figures; however, the only significant difference (p¢.001) was between
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the 5- and 10~turn figures. Once again defining preference in terms of
vamount of looking time, Munsinger and Weir (1967) exposed pairs of
stimuli, varying from 5 to 40 sides, to children aged from 9 to 41 months,
The results indicated a strong preference on the part of very young
children for increasing levels of complexity. This monotonic function
is in agreement with that reported by Munsinger, Kessen, and Kessen
(1964) and Funsinger (1366) as characteristic of 6-, 7-, and 8- year-olds.
Iunsinger and Weir conclude that it seems more reasonable to assume that
the Hershenson, Hunsinger, and Kessen data did not reflect a truly
curvilinear relationship. Rather, they maintain that the more probable
developmental progression is from a monotonic function to an inverted
U-shaped one,
A criticism formulated by Hutt and McGrew (1969) is applicable {fo
this type of research. Pointing out the empirical distinction which
has been establishcd between "interestingness"‘and "pleasingness," they
emphasize that amount of fixation has been found to be more an index of
interest than of preference. They argue that to be satisfactory, a
preference measure should involve a choice on the part of the subject,
eitﬁer to view one particular stimulus of a pair again ;r to categorize
preferentially. Neither of these alternatives is viable in the case of
infants, and so at the moment, it does not seem to be feasible to assess
their preferences, Therefore, the strongest conclusion warranted on
‘the basis of the studies described is that, in general, infants manifest
more interest in the more complex stimuli. This is consistent with the
findings reported for adults' interest with respect to complexity as well.

Lffects of lizperience on Preference

In order to investigate the effects of long-term experience with

forms on preference, Mwisinger and Kessen (1964) presented random shapes,
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varying from 3 to 40 sides, to 23 advanced art students. They
reasoned that the artists' experience with geometric figures would have
led to the evolvement of rules for siructuring high stimulus complexity,
and this would rcsuit in a tendency to prefer complex shapes, The
findings confirmed their expectation: the preference function for the
art students was positive and monotonic in contrast to the nonmonotonic
function characteristic of untrained university subjects. Furthermore,
the art students referred to the figures of few turns as "dull,"
"plain,"” and "uninteresting." In the case of relatively short-term
experience, male undergraduatos were asked to state their preferences
for the same figures during two hours of paired-comparison judgments,
An analysis of the first and last set of choices shows a shift in the
curve towards reduced preference for the shapes of few turns,; little
change in the middle range, and a substaﬁtial increase in preference
for the complex figures. Iowever, this short-term exposure to
complexity did not lead to the emergence of the monotonic pattern of
preference found for the artists. On the basis of these two studies,
Munsinger and Kessen conclude that experience is one of the factors
which influences complexity preference.

In a relevant dévelopmental experiment, Siegel (1968) investigated
the effects of training or ability to process complexity, in terms of
estimating the number of sides in random polygons. The subjects, 54
males and females at 3 age levels, 9~ year—olds, 11~ ycar-olds, and
university students, were presented shapes varying from 5 to 40 turns
in 8 stiages. Both the pre~ and post-test consisted of circling one
of the 8 options, corresponding to the different amounts of complexity,

for each figure. Repeated judgments of different examples of the 8

complexity levels constituted the training procedure, which did not
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involve correction, - An analysis of variance of the pre-test data
revealed a significant agc effect (p¢.001), indicating that the ability
to process the information in random shapes increases with age. This
finding is consistent with the reports of Funsinger and Kessen of age=-
related improvements in both estimation accuracy (1966a) and categorization
(19660). A comparison of the pre- and post-test results showed that
the adults' performance was significantly better (p<.01) after training;
however, short-term experience had little effect on children's estimation
accuracy. DNevertheless, this does not imply that long-term experience
with complexity would not have important consequences for a child's
pfocessing ability.

Barron (1963) contends that creative persons learn to prefer
ambiguily, complexity, and apparent disorder by having had early practice
in dealing with such phenomena., Fiske and Maddi (1961) advance an
explanation which could account for the effects of early exposure to -
complexity on later preference for it. They suggest that the conditions
of a child's environment, in terms of amount of "varied experience,"
influence the development of his characteristic level of activation.

As already discussed, varied experience is considered to have activation-
raising properties, Thereforo, if an individual's early environment

has been rich in variation and complexity of stimulation, this may result,
through the procees of habituation, in his having at maturity a relatively
high preferred amount of activation. Such an individual would tend to
seek experiences which maintained activation at the high optimal level,
and so in turn, would probably manifest a preference for complexity.

With respect to the diversity of complexity preference, Munsinger and
Kessen (1964) and Munsinger, Kessen, and Kessen (1964) note that at all

age levels, there are consistent individual differences which underlie
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the group curves, ~ Although these rescarchers emphasize the ability to
process or structure complexity, persons who put a positive value on
complexity, even if they are not able to structure it completely, are
those who have more potential to come to be able to structure it: a
positive valence generally precedes approach behavior (Lewin, 19395,
1951). It would seem rcasonable to argue that openness to complexity
mustl precede learning to organize it meaningfully.

One question which arises concerning processing ability, even
defined in the rather narrow sense of indicating the number of sides in
random shapes, is: if this ability improves with age (Muncinger and
Kessen, 1966a, 1966¢; Siegel, 1968), why doesn't preference increase
with age as well? The explanation formulated by Munsinger and Kessen
(1964) for the artists' high complexity preference implicated their more
developed processing rules., However, Munsinger, Kessen, and Kessen
(1964) report on age-invariant preference for 10-sided figures, and a
decreasing préference for greater amounts of complexity with increasing
age. Thomas (1966) criticized Munsinger, Kessen, and Kessen for
providing only 2 examples at each stimulus level, suggesting that they
had thué failed to r;ﬁdomize variables other than the one of interest,
stimulus complexity. He felt that this failure had perhaps resulted
in level-specific idiosyncracies, particularly in the case of the 10-sided
figures. Therefere, in his series of experiments, he implemented 4
examples of each level of complexitj. Presenting these shapes, varying
from 3 to 40 sides, in a complete paired~comparison design to male and
female subjects, aged T to 19, he did not find evidence of an age-
invariant preference for the 10-sided figures, The functions for ages
7 through 16 were very similar and showed an increasing preference for

complexity. On the othor hand, the preference functions of the 17-, 18-,
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and 19— year-olds were nonmonotonic. In addition, these subjects
manifested a decreasing preference for complexity with age, offering
some support for the Munsinger, Kessen, and Kessen data. Following
Thomas, Baltes and Wender (1971) employed 5 examples of each level of
complexity for polygons ranging from 3 to 63 sides, The mixed sample
of subjects aged 9, 11, 13, and 15 were instructed to rate each shape
on a 9-point preference scale. TFor all age groups, a monotonically
increasing rclation between degree of comﬁlexity and rated pleasantness
was reported. There was also a significant age X variability interaction
(p¢.01) due primarily to the 13- and 15— year-old subjects liking the
low complexity shapes, that is the 3- to 16-sided ones, less than did
the {wo younger groups. Thus essentially, there are two matters which
remain somewhal unsettled: the relationship of complexity chéice to age
differences; and the question of whether there is an age—invariant mide
range of complexity preference,

Symmetry

Atineave (1955) defines symmetry as a form of reduﬁdancy which
-reduces the informational display. A pattern is considered to be
symmetrical about anhaxis if one half of the figure is congruent with
the other half when rotated about that axis. Munsinger and Kessen
(1964) constructed symmetrical polygons by reflecting asymmetrical
polygons about a vertical axis passed through the centre of the 100x400
matrix. In this fashion, symmetrical figures were generated which
contained the same number of sides as the original figures, but 6n1y
half the number of independent turns; complexity is thus assumed to be
reduced by 5C%. Presenting symmetrical shapes, varying from 8 to 46
sides, to 48 male and female university étudents, Munsinger and Kessen

found the preference funoction to be generaliy monotonic, suggesting that
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symmetry does reduce the complexity of shapes., Day (19680), implementing
a series of asymmeirical polygons, and 4 symmetrical polygons, 2
horizontal and 2 vertical derived from each of the asymmetrical oncs,
reports that the symmetrical figures were rated as significantly less
complex (p<.001), but much more pleasing (p¢.001) than their corresponding
asymmetrical_figure. This is consistent with the Munsinger and Kessen
finding.

Again investigating what effect symmetry would have on complexity
preference, Lisenman and Schussel (1970) instructed 450 male and female
undergraduates to select their 3 most preferred and 3 least preferred
shapes from among 12 symmectrical polygons, ranging in degree of
complexity from 4 to 24 sides. A oomplexitj score was calculated for
each individual by subtracting the total number of points on his 3 least
preferred polygons from the total number of points on his 3 most preferred
polygons: a plus score signified that the person liked more complexity
than he rejected; ﬁhgreas, a minus score was associated with simplicity
preference, haking use of this analysis procedure with asymmetrical
shapes representing the same 4~ to 24-pided complexity range, Eisenman
has generally found that university students either tend to prefer
simplicitly (bisenman, 1967b; Eisenman and Rappaport, 1967); or to divide
fairly evenly, with about half expressing preference for simplicity and
half for complexity (Lisenman, 1968a; Eisenman and Schussel, 1970).

In contrast, with the symmetrical shapes, significantly more subjects
(p<.001) preferred complexity, 310 obtaining plus scores, and 140
obtaining minus scores, Thus subjecis do seem to respond to symmetrical
shapes as if they were less complex.

llowever, Junsinger and Kessen (1966a) also present evidence which

suggests that symmetry cannot be understood merely as a reduction of
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information. The results of a study of estimation accuracy with 3 age
groups, T- and 8- year-olds, 10- and 11- year-olds, and university
students, show that older children and adults are better able to
estimate the variability of asymmetrical shapes than of symmetrical
shapes with approximately the same number of sides; while younger children
seem to ignore s&mmetry in that they respond to both types of figures

in much the same way. In an analogous study of categorization,

younger children were‘again found to be insensitive to symmetry.

Older children énd adults categorized symmetrical shapes more casily

at the low complexity levels; asymmetrical shapes were handled more
casily at the high complexity levels, lMunsinger and Kessen conclude:
"This indicates the complications an active organism can place on a
simple information-theoretic approach to the comprehension of
environmental variability" (pp.47-48).

In the research on proference described, the figures utilized have
been either all symmeirical or all asymmetrical. Eisenman (1967b) asked
58 university students to select their 3 most preferred and 3 least
preferred shapes from an array composed of § asymmetrical polygons,

3 examples of each of the 4-, 12-, and 24~sided complexity levels; and
of 3 symmetrical polygons of 4, 8, and 10 sides_respectively, taken

from a set designed by Birkhoff (1933). A significant.preference for
symmetry was manifosfed: 28 subjects chose 2 or more of the symmetrical
polygons as their most preferred shapes (p<&.001). Eisenman and Rappaport
(1967) report that all their subjects, even those whose high complexity
scores indicated that they preferred complexity t§ simplicity, rated

the 3 Birkhoff symmetrical polygons favourably on 3 semantic differential
scales, beautiful-ugly, fast-slow, and strong-weak. Cn the other hand,

having found a correlation of -.73 between preference for complexity
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and preference for simplicity, which offers some support for the view

that complexity and simplicity define the ends of a dimension, Grove

and Eisenman (1970)valso draw attention to the negative correlation of
~.79 between preference for complexity and preference for symmetry,

and the positive correlation of «71 between preference for simplicity

and preference for symmetry. These data suggest that t£ere is some
overlap between simplicity-—complexity and symmetry——asymmeiry; however,
it appears that an individual can prefer complexity and asymmeiry, and
yet still like symmetry, although it has been shown to have an attenuation
effect on complexity.

Symmetry has often been implicated as an element in aesthetic
appreciation (Birkhqff, 1933; Platt, 1961). For example Platt (1961),
emphasizing the symmetries in biological forms and the importance of
cquidistance in man's visual organization of space, postulates that
there may be within man, a physiological basis for considering symmetrical
relations beautiful. In addition, he notes: "In all our languages the
technical terms tﬁat indicate geometriéal or physical regularities are
also the terms of artistic praise. Ever since the Greeks, the words
balance, symmetry, and harmony have had both meanings" (p;421). It
has alrcady been mentioned that the correlation between simplicity-—
complexity and symmetry-—asymmetry is .82 for the Barron-Welsh Ari Scale,
and .89 for the Revised Art Scale (Moyles, Tuddenham, and Block, 1965).
Nevertheless, as Grove and Lisenman (1970) contend: "... for most
purposes it might be best to keep the complexity-simplicity and
symmetry—-asymmetry constructs separate" (p.391).

Random Shapes as Measures of Creativity

Eisenman (1964; Taylor and Eisenman, 1964) was interested in the

relation of complexity preference to creativity. An art department
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faculty member rated 20 of her students, judging 12 to be creative and
8 to be less creative: the crecative students were considered to show
originality and independence of thought in their work; whereas the work
of the less creative students was described as unoriginal and repetitious.
Theee subjects wer; requested to select their 3 most preferred and 3 least
preferred shapes from 9 asymmetrical polygons, 3 examples of each of the
4=, 12-, and 24-sided complexity levels, and 3 Birkhoff symmetrical
polygons of 4, 8, and 10 sides respectively; a score was obtained for
cach choice category by summing the number of sides., For the most
preferred category, the difference between the two groups was significant
(p(.01), the more creative subjects tending to prefer the more complex
figures., Comparing least preferred choices, the creative individuals
disliked the simple figures more (p{.025) than did the less creative
individuals, In an experiment with 302 university undergraduates,
Lisenman (1969) examined éomplexity preferences on two measures: his
polygon-choice test, for which a composite score was derived by subtracting
the total number of points on the 3 least preferred shapes from the total
number of points on the 3 most preferred shapes; and the Barron-Welsh
Art Scale. A correlation of .55 (p<.001) was found between preference
for complexity in polygons and BW score. This suggests that with an
adult sample, there is some consistency in complexity preference; and
that preference for complex polygons may be a measure of self-actualizing
creativity, as well as relating to the product-oriented definition of
creativity (Taylor and Eisenman, 1964).

Certain criteria have been advanced as characteristic of fests of
self-actualizing creativeness, Specifically, IQ should not be implicated
in such a measure; and there should be some indication that the measure

is associated with two personality variables, independence of judgment
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and openness to experience. Hith respect to the first requirement,
Eisenman (1966c) did not find a significant correlation between the
polygon preferences of university students and their IQ scores on the
Scholastic Aptitude Test. Similarly, for high school students aged
15 to 18, Eisenman and Robinson (1967) report that there is no relation
between polygon preference and IQ as measured by the Stanford-Binet.

It has becen argued that preference for complexity is one manifestation
of openness to experience; however, the second requirement will be
further considered in the course of the discussion of Eisenman's research.

Postulating that personality variables interact with stimulus
variables to determine preference, Eisenman has been particularly
interested in the personality correlates of liking for simplicity or
complexity. Eiseﬁman and Jones (1965) designed an experiment to
determine if order of presentation of shapes influenced choice behavior.
A photograph was taken of each of two arrangements, one non-random
and the other random, of the 9 asymmetrical and 3 symmetrical shapes
typically implemented by Liisenman. The non-random array was composed
of 4 polygons per row: the 4-sided shapes in the top row; the 12-sided
shapes in the middle row; the 24-sided shapes in the bottom row; the
symmetrical figures were all placed in the last column. The results
of testing university students individually, with one or the other of
the photographs, show that there are no differences in complexity
prefercnce based on order of arrangement, Therefore, Eisenman and Jones
suggest that subjects respond “personally,” which supports the view of
an interaciion between subject variables and stimulus propertiec.

Birth order and sex differences are two subject characteristics
found to have important effects on precference for complexity. In a

study of 224 male and female university undergraduates divided into
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first-born and later-born groups, Eisenman (1967c) reques{ed each student
to select his 3 most preferred and 3 least preferred chapes; a composite
complexity score was derived by subtracting the total numbér of points

on the least preferred figures from the total number of points on the
most preferred ones, An analysis of variance revealed that sex was
significantly related (p¢.01) to simplicity—complexity choice: females
preferred morce complexity than males, With other mixed samples,
Lisenman (1968a) and Taylor and Lisenman (1968) report analogous sex
‘differences in prefcrential behavior. On the other hand, Hare (1972)
did not find that sex affected choice on the polygon preference measure,
Ilisenman (1967¢c) also found a significant sex X birth order interaction
(p(.OS), indicating that later-~born females preferred more complexity
than first-born femaies, while first-born males preferred more complexity
than did later-born males. Disenman (1967a) and Taylor and Eisenman
(1968) present evidence of a corresponding interaction effect.

However, Taylor and Eisenman (1968) not only examined sex and
birth order differences in relation to simplicity-——complexity choice, but
also in relation to independence of judgment. Independence was defined
in terms of the adjectives on the Gough Adiective Check List which have
been shown to discriminate at the ,05 and .01 levels between subjeccts
who remain independent and those who yield in their judgments in an
Asch-type (Asch, 1952) conformity situation (Barron, 1953b, 1968).

There was a significant sex £ birth order effect (p(.05) for the Adjective
Check List data, congruent with the interaction effect (p(.OS) on
complexity preference. That is, the self-descriptions of the first-born
males and later-born females were in agreement with those of the
independent subjects,  Therefore, these individuals appear both to

prefer more complexity and to manifest personality traits associated
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with independence.

In line with the emphasis on personality, Eiscnman and Cherry (1970)
have investigated birth order and sex differences in authoritarianism
as measured by a 30-item, true-false version of the California I Scale,
The authoritarian individual has been characterized as lacking in
opennesd to experience, and as conservative and resistant to change
(Adorno, Frenkel-Brunswik, Levinson, and Sanford, 1950; Brown, 1965).
Such traits are in opposition to those which distinguish self-actualiéing
persons. Kisenman and Cherry found that first-born males were
significantly less likely (p<.01) than later-born males to score in the
authoritarian direction; however, therc were no birth order differences
in authoritarianism for female subjects, Concerning sex differences,
Grove and Eisenman (1970) report that for female subjects, who tend to
prefer more complexity than males, authoritarianism was significantly
correlated with liking simplicity (p<.01) and disliking complexity
(p<.01).

Overall, the personality data suggest that independence of judgment
and openness to experience are implicated in preference for complex
polygons. Thus, therc is some basis for regarding such preference as
an index of self~actualizing creativeness, The question arises as to
whether, over a large age rangc, polygon preference would relate to
Revised Art Scale scores in a consistent manner. In addition, it appears
that birth order and sex differences may affect simplicity-——complexity
choice, and thereforc should be taken into account in a study of
preferential behaviof.

Birth Order and Sex Differences

Adler (1928, 1930; Ansbacher and Ansbacher, 1956) described the

"dethronementi™ of the first-born child by the later-born, and postulated
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that the first-born's effort to regain the central position in the
affection and attention of his parents would have a marked effect on
his development. That ig, the child would look back to the time when
he had played a more important role in the family, and such concern
with the past would result in a strong inclination towards conservatism,
Following this line of reasoning, McArthur (1956) presents evidence

that first-born children are more "adult—oriented" which involves being
more dependent on their parents, and conforming more to parental
expectations, Maslow (1956) contends that there are two forces inherent
in all individuals: he distinguishes between "safety" or defensiveness,
which is a tendency to regrecs and to hold on to the past, and the
opbosite set of forces, or "growth" which impels the individual towards
greater independence and towards taking chances, Growth forces
predominate in self-actualizing persons (Maslow, 1959, 1970).

The above consideration of birth order suggests that insofar as
they are more conservative and dependent, first-born individuals,
generally speaking, should prefer less complexity. However, again with
regard to birth order, Singer (1971) points out that different researchers
have concentrated on different measures of adult-orientation, for
example, similarity of values or dependency. In contrast, with a
sample of 4440 15~ and 16~ year-old students, she investigated the
relationship of ordinal position to adult-orientation on an index
combining 15 intercorrelated measures of centiment, interaction, and
similarity between parents and children, and of children's conformity
to parental cxpectancies. As a suwmary definition, aduli—-orientation
means that students who like their parents and value their approval
tend to talk to them frequently about a variety of topics; they view

themselves as similar in values to their parents; and they tend to
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conform to their parents' cxpectations. In turn, their parents are
seen as reciprocating the affection and esteem in which they are held.
Singer maintains that "parent-orientation'" in this sense, is the
precursor of a more general orientation towards adultis. The results
show that girls are much more likely (p<.001) to score high on the index
of adult-orientation than boys. IFurthermore, first-born girls are
consistently more adult-oriented than later-born girls, although in
families of more than 3 children the differences are very small and
unreliable. On the other hand, first-born boys are not more adult-
oriented than later-born boys. Therefore, it seems reasonable to
conclude that birth order effects vary as a function of sex differences.
Concerning Lisemman's findings, the question arises as to why an
interaction should emerge such that first-born males, but later-born
females express greater liking for complex shapes. Johnson and Knapp
(1963), having found significant sex differences in aesthetic preferences
for verbal imagery, ;isual art, tartan design, and music, attribute
these differences to '"the social and cultural incentives and pressures
which train men and women for their respective sei roles within the
family and society" (p.297). Bisenman (1967a; Taylor and Eisenman,
1968) also implicates sex roles, arguing that males are usually permitted
greater independence; whereas more conformity and dependence is expected
of females. In addition, it has frequently been proposed that the
consequences of birth order have their origins in interaction patterns
that vary for children according to ordinal position within the same
family (Altus, 1966; Bradley, 196€; McArthﬁr, 19563 Warren, 1966). As
Kunroe (1955) states the argument: "Adler's point was not that order
of birth is in itself important but that the place of the child in the

family introduces fairly definable problems which ... tend to call forth
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certain characteristic kinds of solution (p.357). The attitude of the
parenis, particularly the mother, towards the child becomes more relaxed,
less anxious with later-born than with first-born children (Lasko, 1954;
Sears, 1950). Thus, it may be that independence is emphasized for the
first-born male, which would be conducive to his becoming reliant on his
own judgments, Preference for complexity seems to be associated with
such a behavior pattern. In contrast, dependence would be demanded of
the first~born female; while the later-~born female, subjected to less
intensive socialization pressures, would more likely be allowed independence.

On the basis of the discussion of birth order and sex differences,
a tenable hypothesis is that the child's environment, with the focus
on the parent—child interaction, has salient consequences for his later
ability to deal with complexity. Birth order and sex differences may
be regarded as important, both as subject variables relevant to
personality, and also as possible indicators of variation in pérental
environment; and therefore, they may be instrumental in the attempt
to understand complexity preference. The potential influence of the
home environment on liking for simplicity—complexity will be considered
again in the chapter dealing with integration and its measurement.

An aspect of Lisenman's data (Disemman, 1967c, 1968a; Taylor and
Eisenman, 196€) which deserves some comment is the finding that females
in general profér more complexity than males do. Taylor and Zisenman
(1968) interpret the evidence to signify that females are more open to
their expcriences. With sufficient intelligence as a necessary condition,
self-actualizing creativity may lead to great—achievement creativity;
however, in comparicon to males, females have not accomplished much in
this respect (c.g. Barron, 1966). Lisenman's finding is not an isolated

one., With reference to creativity defined in terms of divergent thinking,




Maccoby (1967) similarly obscrves that girls appecar to do better than
boys on tests reflecting this ability. Guilford (1967) has indicated
that females score higher on 3 divergent production factors, divergent
symbolic units, divergent semantic units, and divergent semantic systems.
Olive (1972), testing 434 male and female high school students on 7 of
Guilford's verbal divergent production measures, reports that there were
no sex differences on the 2 measures relevant to the factors of divergent
semantic classes and divergeni semantic transformations, On the other
hand, the girls performed significantly better (p<.01) than the boys

on the remaining 5 measures which tQppéd 4 divergent production factors:
divergent symbolic units, divergent semantic units, divergent semantic
relations, and divergent secmantic systems. . In conclusion, Olive notes
that it is therefore surprising that females are "mediocre" in their
creative endeavours, at least as these are evaluated by productivity

and emmincnce; ~ she contends that "dependent female role behavior" may
be involved,

The results of a study by Helson (1967) of 109 men and women
mathematicians, some judged highly crecative by other mathematicians and
some comparison subjects, arc consistent with Olive's emphasis on female
role behavior, Regarding what she calls the "sécial status hypothesis,®
Helson found that creative men showed more self-assurance and professional
participativeness, traits assumed to be associated with high sccial
status, than all other subjects. Specifically, although both creative
men and women werce less consiricted than comparison subjects, the creative
women were less self-acceptant and less sociable than comparison women;
wherecas, the creative men were more self-acceptant and sociable than
comparison men.  FPurthermore, creative women expressed much less desire
to make a mark in mathematics, were, in fact, less productive than the

creative men, and suffered from inner conflict, Thus, it is arguable
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that expected female behavior, with its accent on dependency, may inhibit
creative output.

Curiosity and Ixploration

Berlyne (1962) defines exploratory behavior as "behavior whose
principal function is to change the stimulus field and introduce stimulus
elements that were not previously accessible™ (p.152). He (1962, 1963b)
points out that all behavior that acts on the environment changes the
stimulus field; however, the stimulus—introducing function may be
secondary to other biological consequences, The stimuli introduced by
exploration are distinctive in that they do not have any important effects
on other tissues besides the sense organs and nervous system; they offer
no immediate adaptive value and are sought for "their own sake" (Berlyne,
1966). |

Collative Variables

Berlyne (1963b, 1966) maintains that the probability, vigor, and
direction of exploratory responses are dependent on both organismic factors,
such as personality and motivational variables, and stimulus factors.
There is one group of stimulus properties which seem to be particularly
influential in eliciting exploratory behavior, Theze he designates
"collative" properties because they depeﬁd on collation or comparison
of stimulus elements appearing simultaneously in different sectors of a
stimulus field, or elements that have been perceived at different times.
Collative properties include properties covered by terms like novelty,
variability, and complexity. They are quantitative variables and have
close connections with information theory: information theory concepts,
for example, number of elements and redundancy, are useful in specifying
and meacuring them; however, these concepts are not adequate for a

complete description and explanation of the collative variables. It may
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be argued that the common attribute of the collative variables is that
they all involve unexpectedness, that is, discrepancy between expectation
and stimulation. Hith reference to complexity, it secems that complex
patterns cvoke a number of disparate classifying or predictive responses.
Berlyne (1963b) emphasizes that the connotations of the collative terms
are distinct, Nevertheless, there is a great deal of overlap among
the collative variables both in "real" and in experimental situations:
for instance, the more complex and surprising a stimulus is, the more
likely it is to be novel.

Iiuch of Berlyne's research has been focussed on the collative
variable of complexity. He (1960) contends that the word complexity,
in its everyday usage, includes several different properties; and therefore
figures have been generated to samplerthe various kinds of complexity.
Specifically, two complexity series have been constructed: A non-X
series, or lower complexity series, composed of 6 stimulus categories,
A. irregularity of arrangement, B, amoﬁnt of material, C. heterogeneity
of elements, D, irregularity of shape, E. incongruity, and F. incongruous
juxtaposition (Berlync, 1958&). And an X series,; estimated to be a
higher complexity series in that it involves more information, comprising
3 categories, XA. number of independent units, XB. asymmetry, and XC.
random rearrangement (Berlyne, Craw, Salapatek, and Lewis, 1963).  Within
each category there are a number of pairs; each pair includes a less
irregular or less complex (LC) pattern and a more irfegular or more complex
(KC) pattern. In a 1965 thesis, the findings of which are described
by Day (1966) and by Berlyne and Peckham (1966), Day indicates that the
LC patterns from the non-f categories, the INC patterns from the non-X
categories, the LC patterns from the X categories, and the FMC patterns

from the & categories form an ascending sequence of significantly different
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levels of complexity. Thus, "subjective" or judged complexity seems
to follow the objective criteria relevant to information (Berlyne,
Ogilvie, and Parham, 1968).

Day's finding supports Berlyne's postulation that the common
property underlying the various stimulus catepgories is complexity.
Similarly, Berlyne, Ogilvie, and Parham (1968) had 20 undergraduates
rate some of the patterns from both the non-X and the X series on a 9-
point complexity scale and subjected the ratings to a multidimensional
scaling analysis, They present additional evidence of a genecral factor
of complexity: one dimension accounted for the greater part of the
variance, 67.4%, in the complexity ratings; and two dimensions covered
91% of the variance. Furthermore, the principal complexity dimension
reflected the number of independent component elements contained in the
figures, Thus, both amount of material and amount of relative unccrtaigty
(one minus redundancy), considered to be major determinants of complexity
(Attneave, 1957; Houston, Garskof, and Silber, 1965), are inherent in
this dimension.

Dember and Earl (1957) define attention as "any behavior, motor
or perceptual, which has as its end-state contact betwecen the organism
and selected portions of its environment™ (p.91). In addition, any
behavior that indicates interest in, or particular attention to, one
portion, ac opposed to the rest, of the environment can be considered
exploratory (Maddi, 1961a). Berlyne (1958a) designed an experiment
to ascertain if complexity would affect duration of atiention in terms
of an "orienting response," that is, an observing response involving
receptor—-orienting movements. Ten male and 10 female undergraduates
werc shown the non-X series of patterns: each pair of figures was

visible on a screen for 10 seconds; and amount of fixation was recorded
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for cach figure of the pair. I"'or every category of complexity, therec
was a significant tendency (p<.01) for the subjects to spend more time
looking at the more complex figures. Berlyne (1957b) also reports
that complexity influenced the number of times adult subjects pressed
a key to expose themselves for .14 seconds to tachistoscopically
presented stimuli: number of exposures increased with the same complexity
variables. Neverthelch, in these two experiments, it is possible that
the more complex stimuli were looked at longer merely because they took
longer to identify, and not because they were more interesting.
Therefore, Berlyne (1958b) repeated the first experiment, lengthening
the time each pair of figures was visible on the screen to 2 minutes.

The results of this experiment were similar to those of the original

one, offering support for his view that the greater attention to more
complex patterns does not implicate identification alone, but also
implicates "specific" exploration or curiosity. Within Berlyne's
framework, specific exploration has the function of providing stimulation
from a definite source; it is primarily aimed at securing information
about one particular object or event.

Pointing out that there seems to be a high positive correlation
between subjective judgments of complexity and objective measurcs of
complexity based on information theory, Leckart and Bakan (1965) have
investigated thé effects of the complexity of "real" stimuli on duration
of attention, Fifty—-six colour photographs of landscapes, single objects,
and arrays of objects were rated by 39 subjects on a 7-point complexity
scale, The mean ratings for all photographs were calculated, and 10
stimuli representing each of the low—, middle~, and high-complexity
levels were selected for experimental use. These were presented to 30

male and female university students who were tested individually: a
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subject was provided with a button which changed the stimuli, and
locking time was recorded for each photograph. The mean looking times
for the low-, middle~, and high-complexity levels were 7 seccnds, 11
seconds, and 13.3 seconds respectively, indicating that the judged
complexity of the photographs was positively related to attention.
Comparisons between the high—- and medium-levels and between the medium-
and low-levels showed both differences to be significant (p=.01). Thus,
the influence of complexity on exploratory behavior appears to

generalize 1o more realistic stimuli. Furthermore, the between subjects
variance was significant (p=.01), reflccting diversity in individual
looking times,

A novel stimulus is either one which is unprecedented in the
organism's history, or one which is different from recently experienced'
stimuli (Berlyne, 1960, 1962, 1963b). Berlyne (1958a) was also
interested in the effects of stimulus change or relative novelty on the
orienting response, The 10 male and 10 female university subjects were
shown pairs of stimuli, consisting of pictures of animals, for 10 seconds
on a screen; duration of attention was recorded for each figure. On
10 consecutive exposures either the stimulus in the left or right position
was "recurring'" or familiar, while the other stimulus was "varying" or
novel. An analysis of the time spent looking at the familiar and novel
stimuli indicated that the fixation time for the varying stimuli
progressively increased at the expense of the fixation time for the
recurring stimulus, Therefore, complexity and novelty seem to have a
corresponding influence in terms of eliciting exploratory behavior,

Leckart (1966) has extended this research by implementing 30
realistic photographs, comprising 10 examples of each of the low-,

medium—, and high-complexity levels. During a 10-minute familiarization
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reriod, 3 scparate groups, composed of 3C male and 30 female university
students, received either 0, 10, or 20 seconds of familiarization with
each of the photographs. Visual exploration was then measured in a free
looking task; +that is, the subject conirolled the duration of exposure
of the stimuli. Consistent with Berlyne's results, free looking time
was directly related to the complexity of the photographs, and inversely
related to their familiarity. Again with reference to the connection
between novelty and complexity, Eisenman (1968d) had 28 male and female
university undergraduates ranlk order asymmetrical polygons, 3 cach of
the 4-, 12—, and 24-sided complexity categories, according to their
novelty. Novelty tended to be a linear function of complexity: the
most complex shapes were rated as most novel, the middle complexity
shapes as intermediate in novelty, and the low complexity shapes as
least novel, S0 although noveliy and complexity d§ not have identical
meaningzs, they do appear to have certain common influences on behavior,.
This supports Berlyne's emphasis on the importance of the collative
stimulus properties.

Comparable results with the collative variables have been
demonstrated in experiments with children. Friedman (1972b) presented
3 groups, cach composed of 40 ncwborn infants ranging in age from 17 to
96 hours, with a recurring visual target, either a 2x2 or 12x12 checker—
board pattern, or with a series of varying patterns. There was no
difference in viewing time between the 2 groups of infants exposed to
the repetitions of the checkerboard targets; in contrast, the group
receiving the novel patterns had a significantly greater (p<.025) mean
fixation time. In a related study with a sample of 33-month—old infants,
Caron and Caron (1968) displayed a continuously varying series of

stimuli, followed by a sequence of repetitions of either a 2x2 or a 12112
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checkerboard pattern, followed by another series of varying stimuli.
Nithin both the group receiving the 2x2.or the 12x12 recurring target,
repeated exposure produced significant decrements (p{.01) in observing
behavior. However, the magnitude of the decrement was influenced by
the complexity of the familiar pattern: the decline was significantly
stecper (p<.001) in the group viewing the 2x2 checkerboard target than
in the group seeing the 12x12 target. TFurthermore, both groups manifested
a sigmificant rise (p<;01) in amount of fixation during the second
series of novel stimuli, suggesting that the preceding decrement was
not a function of either general or sensory fatigue. Friedman (1972&)
has found that newborn infants show a similar recovery effect: there
is a significant increase (p<001) in fixation time when a novel stimulus
is introduced after habituation has occurred to a repeated pattern.
Using realistic photographs cut from magazines, Fantz (1964) reports
that infants 2 to 6 months old looked at a recurring pattern, presented
for 10 successive 1-minute exposure periods, progressively less than at
the corresponding varying patterns paired with it. For the familiar
photograph, there was a significant decrease (p<.01) in amount of
fixation from the fifst 5 to the last 5 exposure intervals; the novel
photograph was viewed longer by 18 of the 22 infants during the last 5
intervals. As previously noted, Fantz (1961, 1963) has also remarked
that when 2 equally novel patterns are displayed simultancously, the
more complex figure is generally fixated longer. Thus,; it seems
reasonable to argue that collative properties have salient effecis on
attention even in very young children.

Implementing 21 pictures of animals and children, Leckart, Briggs,
and Xirk (1968) "played a game" with each of 39 4- and 5- year—old

preschool subjects, ' By selecting one of 2 windows, the child was able
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to‘observc the picture behind it for 5 seconds: the stimuius behind one
window was always the same, whercas the stimulus behind the other window
changed on cach trial. A comparison of the first and last block of 10
trials indicated that the mean number of novel choices significantly
increcased (p<.01) as the familiarity of the alternate picture increascd.
Cantor and Cantor,; with both a selection of black-and-white figures from
the Welsh T'igure Preference Test (1964&, 1966) and of colour cartoon
pictures (1964b), have found that 3~ to 5- year—old children, given the
opportunity to project familiarized and nonfamiliarized stimuli, tend

10 expose the novel‘ﬁaterial for longer periods of time. These data
are consistent with the general finding that adulis spend a greater
amount of time viewing novel stimuli relative to familiar ones.

In an experiment dealing with complexity, Cantor, Cantor, and
Ditricks (1963) presented 6 stimulus triads, one at a time, to 31 male
and 29 female preschool children, ranging in age from 3 to 5. Iach
stimulus triad, composed of patterns considered to represent low-,
medium—, and high-complexity levels, was displayed for a 60-second
interval; the amount of time the child fixated every pattern was recorded.
The mean viewing time for the high complexity stimuli was significantly
greater than that for both the low complexity stimuli (p<.005), and for
the medium complexity stimuli (p<.025); there was no significant
difference between the low and medium means, Faw and Nunnally (1968)
report corrcsponding results for a sample of 19 males, aged 7 to 13,
presented with polygons varying in degree of complexity. All possible
pairs of stimuli, comprising 2'examples of each of the 4~, 12-, and 24-
aided levels, were shown for 10-second periods, Recorded looking time
data indicated that the 24~sided figures were observed significantly

longer than both the 12-sided (p<.01), and the 4-sided figures (p<.002).
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There was no significant difference in the time spent viewing the 4- or
the 12-sided figures; however, the researchers point out that a lecs
complex polygon ncver 'dominated" a more complex polygon. Therefore,
it seems that children, as well as adulte, tend to pay more attention
to more complex material. With reference to both novelty and complexity,
the results from studies with children in general replicate the findings
for adults, suggesting that thesme variables have consistent effects on
"apecific" exploratory behavior.

opecific and Diversive lixploration

Patterns selected from both the non-X and the X complexity series
were prgsented, one by one, to 64 university students (Berlyne and Lewis,
1963). TFrom free looking time data, duration of attention was calculated
for each pattern. .The mean amount of exploration per figure was higher
for the more complex (}MC) than for the less complex (LC) figures in all
categories, with the exception of XC, random rearrangement. In this
category, the mean LC duration was higher, but not significantly so.
Berlyne and Lawrence (1964) similarly report that MC alternatives tend
to be inspected longer. However, Berlyne (1963a) was also intorested
in the relation of exploration to verbal rating behavior. He instructed
one group of 16 undergraduates to rate some of the non~-X and X patterns
on a T-point scale of interestingness; another group of 16 students
rated the stimuli on a T-point pleasingness scale. Hith respect to
intercstingness, there was a significant tendency (p<.05) for the subjects
to rate the MC figures higher than the LC figures. 1In the case of
pleasingness, 15 of the 16 subjects had higher mean ratings for the 1C
figures (p<.01). Furthermore, patterns in the higher complexity X
series were regarded as significantly more interesting (p<.01), but

significantly less pleasing (p<.01) than those in the non-X series.
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Continuing this line of resecarch, Berlyne and Peciham (1966) had
38 university students rate patterns on a T-point evaluative scale, ugly-
beautiful. Results were graphed in comparison to Day's sequence of
Jjudged complexity, whereby LC-non-X patterns, MC~-non-X patterns, LC—X
patterns, and NC-X patterns emerged as progressively more complex classes
of material, The evaluative function was bimodal, peaking at the LC-
non~X and the LC-X categories, Similarly, Day indicates that in his
study, pleasingness ratings described a congruent bimodal distribution
over subjective comp}exity. The data from Berlyne's (1963a) experiment
discussed above, when mean pleasingness ratings are derived for each
category and analyzed in thisz fashion, reinforce the generalinoture.
Day's interestingness ratings were distributed in an inverted U-~shaped
curve over Jjudged complexity, reaching a peak at the third LC-X level
of complexify. Again, an examination of the means from Berlyne's (1963a).
earlier experimqnt shows the same ordering among the 4 classes of
material: mean interestingness ratings increase up to the LC-X level
and then decrease. In addition, Day (1966) has found that free looking
time scores follow the same curvilinear function. Therefore, he suggests
that figures are inspected as long as they are interesting; duration
of exploration may reach a peak and then decline as complexity becomes
extreme.,

Considered overall, these_findings support the view that responses
of intercst and preferential responses are distinguishable. Berlyne
(1972) points out that experimental aesthetics has relied primarily on
verbal judgments of preference or liking; and he maintains that non-
verbal measures of preferential reaction fto visual stimuli should be
employed to supplement such ratings. However, it seems necessary to

determine exactly what constitutes a nonverbal expression of liking.
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As previously mentioned, Hutt and lcGrew (1969) argue that selecting a
particular stimulus to view again may be a satisfactory measure of
preference. Implementing material from both non-X and X categories,
Berlyne (1963a) presented‘the figures of cach pair, one after another,
to 40 university students; he then requested them to choose only one
of the patterns to inspect a second time. More subjects than expected
made either large or moderately small numbers of more complex (MC) choices,
and fewer made intermediate numbers. Berlyne suggests that this tendency
1o make predominately IFC or predominately LC selections may reflect the
personality differences that have been associated with preference for
complexity or simplicity (e.g., Barron, 1952, 1953a) . Furthermore,
Berlyne and Lewis (1963), using an assortment of pairs from both complexity
series, report an average correlation of .32 (p<.01) between the
frequency of choosing to view the more complex of the 2 stimuli again
and complexity preference scores on the Barron-Welsh Art Scale. On the
other hand, there was a nonsignificant average correlation of —.12
between duration of exploration and BW scores. Thus, a tenable hypothesis
is that choice behavior invelves liking, Nevertheless, an examination
of the correclation between B or RA scores and verbal expressions of
preference for some of Berlyne's figures might be the next step in the
attempt to discover to what extent a selection response does indicate
liking.

The divergence manifest between responses of interest and of
preference is also relevant to Berlyne's (1960, 1963b, 1966) distinction
between "specific”" and "diversive" exploration. The purpose of a
specific exploratory response is to gain access to additional information
s0 that uwncertainty with regard to a par#icular source of information

can be reduced; no other source will do instead. Such exploration
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appears to be implicated in measures of duration of attention and in
ratings of interest, It would seem that these measures are related to
arousal-raising properties, in that more complex patterns are usually
both inspected longer and rated more interesting. In contrast, diversive
exploration is not directed towards stimulation from a specific source,
but is reinforced by any source with optimal collative properties; it

has an affective basis. Berlyne (1962, 1963b) has remarked that the
collative variables coincide with what are called "formal" or "structural”
factors in the arts, "Formal beauty" has been characterized as involving
two requirements: tﬁe first of these is described by phrases such as
"maihtaining interest,” *"holding the attention," "presenting a challenge;"
the o{her requirement is "making sense," "having a definite struciure,”
"being coherent.”" The outcome is one of "unity in diversity" which
implies a blend of properties like complexity and ambiguity which increase
arousal, and properties like order, simplicity, and symmetry which
moderate arousal. biversive exploration, implicated in preferential
choice measures and ratings of pleasingness and liking, appears to be

a form of aesthetic activity. Although people in general tend to select
the less complex patterns to view again, and to judge such patterns as
more pleasing or beautiful, Berlyne (1958a; Berlyne and Peckham, 1966)
contends that the preferred or optimal degree of arousal varies from
individual to individual depending on personality traits.

Collative Properties as Related to Arousal

"4 level of arousal denotes, roughly speaking, how "wide awake,"
how '"alert" or how "attentive" the organism is" (Berlyne, 1962, p.160).
What is the evidence supporting the view that complexity induces arousal?
According to ['iske and Maddi (1961), impact is a function of varied

experience and covaries with activation; and so measures of activation




9.
or arousal may serve as indices of impact. In addition, for an external
stimulus, impact is hypothesized to be closely linked {o attention value.
Therefore, within thgir framework, it is arguable that Berlyne's reports
of longer exploration times for more complex patierns indicates that these
stimull are associated with greater arousal than less complex ones. With
regard to measures of arousal, Berlyne, Craw, Salapatek, and Lewis (1963)
presented a selection of patterns from the non-X and X series one at a
time, and observed the frequency of GSRs for each figure., The 53 male
and 27 female undergraduates were divided into two groups: those in the
extrinsically-motivated (EM) condition were insiructed to pay careful
attention to the patterns as they would later undergo a recognition test;
those in the non—extrinsically-motivated (NEM) condition were told they
would not be asked any questions about the figures. In the Ll group,
the mean number of GORs was higher for more complex (MC) patterns than
for less complex (LC) patterns for 7 categories out of the 8 sampled
(p<.01). There were no consisient differences in the NEM group. Thus,
when subjects were highly attentive, there is some manifestation of more
arousal, that is greater incidence of GSRs, with more complex figures,

On the other haﬁd, Bryson and Driver (1969), measuring arousal in terms
of GSR deflections, foﬁnd that for all the 40 male university students
tested, level of arousal generally increased with the complexity of the
stimuli. Furthermore, Berlyne and licDomnnell (1965), using>non—X-and £
material, observed that NC patierns evoked, on the average, more LLG
desynchronization than LC ones.

Using the term "hedonic value" to include both the reward value of
a stimulus, judged by its capacity to reinforce an instrumental response,
and preference.for the stimulus, reflected in verbal evaluations, Berlyne

(1970) postulates: "Positive hedonic value reaches a maximum with moderate




90.
arousal potential ... and, then, as arousal potential increases furiher,
hedonic value takes on lower and lower positive values and finally becomes
negative" (p.284). "Arouzal potential' refers to stimulus properties,
such as novelty and complexity, which affect arousal level; the meaning
corresponds closely to that of Fiske and Maddi's (1961) term, impact.

If individuals exhibit homeostatic behavior in the attempt to maintain
preferrcd or optimal levels of arousal, it is tenable that changes in
arousal will influence complexity choice. With a sample of 33 male and
31 female undergraduates, Berlyne and Lewis (1963) manipulated arousal

in various ways, and noted the effects on a preferential choice task
involving non-X and X patterns, Specifically, the subjects were divided
into four groups: one group (MT) in which arousal was ﬂeightened by a
memory test administered before the choice task began; one group (SE) in
which the subjects were told to expect shocks at the completion of the
choice tack; another group (WN) in which arousal was intensified by white
noise, considered tolbe a "neutral" arousing agent, during the choice tack;
and the three corresponding control groups (C) combined for data analysis.
GuR readings confirmed that arousal was significantly increased for the
MT group (p<.05), for the SE group (p<.01), and for the WN group (p<.01){
the control group was not affected. The results of allowing subjectz to
select figures to view again, after brief initial exposures, show that the
mean number of MC choices was greater in the C group than in the three
experimental groups for 7 categories of the 8 utilized, with a tie for
the remaining category (p<.02). There were no significant differences

in number of NC choices ameng the three experimental groups. Therefore,
individuals who are subjected to arousal-raiting treatments do seem to
alter their behavior in a manner consistent with a homeostatic theory of

arousal.
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I'rojecting pairs from Berlyne's non-{ and £ series of 25-second
intervals, Day and Thomas (1967) investigated the influence of arousal
on the proportion of the time period for which the MC alternative was
fixated. Sixteen medical students were each tested under two separate
conditions: an arousal-raising treatment in which 10 mg. of d-—amphetamine
were given to the subject; and a placebo-treatment condition. The
researchers expected that increased arousal would decrease attention to
the MC figures, Instead, 14 of the 16 subjects demonstrated more
exploration of the NC patterns with the drug than with the placebo (p<.01).
Day and Thomas interéfet this data in terms of a forced- versus a free-
choice situation. That is, an arousal increment may result in more
vigorous specific exploration when the organism has no escape, but ip
the avoidance of complexity and high’ levels of stimulation whenever
possible.

Relevant to the research on arousal, Berlyne and Crozier (1971)
have also found that fhe amount of wvisual stimulation immediately pre-
ceding a choice task modifies complexity selection, In one experiment,

2 male and 22 female university students underwent a succession of 3
selection phases, comprising 50 trials each; a separate pair of stimuli
was implemented for every block of 50 trials. These sets of stimuli
consisted of a very simple figure paired with a very complex one: 1. an
LC figure from category C, heterogeneity of elements, and an MC figure
from category £C, random rearrangement; 2. another LC figure from
category C, and an MC figure from category XA, number of independent units;
and 3, a 4-sided polygon paired with a 160-sided polygon. On each trial,
the subject's task was to choose between pressing the key which exposed
the less complex pattern or the key which exposed the more complex pattern

on a screen. In addition, the key corresponding to the lC pattern was
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alternated from one selection phase to the next, which Berlyne and

Crozier contend is a more rigorous test of choice behavior. very key
press projected the appropriate patiern for 1.5 seconds; between the
disappearance of ithe figure and the buzzer signalling another key press,
there were 3.5 seconds of near darkness., The subjects showed a significant
tendency (p<.001) to seek exposure to the MC patterns, both when each
stimulus pair was analyzed separately and when all pairs were considered
together. Turthermore, for each choice phase, the number of MC stimuli
selected increased significantly (p<.01) over the block of trials.

dith another éample of 12 males and 12 females, every phase was preceded
by one of 3 possible prechoice conditions. When a 3-second projection

of the 2 patterns, from which the later selection could be made, was seen
before each key presﬁ, a significant tendency (p<.001) to choose a 5-
second view of the MC alternative emerged. Thus, monotony and familiarity
produce an effect which is similar to the one found in the first experiment.
However, when a coloured picture of a tourist attraction was displayed

for 3 seconds before each response, the number of MC was significantly
decreased. There was an even larger reduction when a different coloured
picture preceded every choice, In other words, it appears that the
greater the prechoice deprivation of stimulation; the more likely an
individual will be to select complexity. Berlyne and Crozier conclude:
"It is as if there were a homeostatic mechanism keeping the average input
of information fairly stable over quite short periods" (p.245).

In a study designed to examine the influence of familiarity on
children's selection responses, Endsley (1967) presents evidence which is
interpretable in terms of such a homeostatic mechanism. Specifically,
he manipulated familiarity by allowing 4 groups, each composed of 6 male

and 6 female 3~ to 5- year—old preschool children, either O, 1, 3, or 5
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minutes to play with one of 2 sets of toys. During a subsequent testing
session, the subjects were permitted to select, for further play, either
the familiarized set of toys or a set not previously exposed. The data
show that all 36 of the children, who had received familiarization, chose
the novel toys on the first test trial, In addition, the number of

times the novel set was selected over the 10 trials increased as a function
of amount of prechoice familiarization. Regarding novelty as a collative
property capable of raising arousal (Berlyne, 1962, 1963b), a tenable
hypothesis is that the subjects wefe responding in a manner consistent with
maintaining a stable level of arousal or incoming information.

Wlith the same 3 pairs of patterns used in the research on prechoice
visual stimulation, Berlyne (1971) has extended his investigation to the
effects of level of prechoice auditory stimulation on visual complexity
choice, Nine male and 15 female undergraduates experienced one of 3
conditions during each selection phase: silence, white noise, or varying
excerpts from a recorded story preceded every key press, No difference
was disclosed between the white noise and the silence treatments; the
proportion of more complex (MC) choices corresponded to those found both
after the darkness cbndition, and after exposure to the patterns that
repeatedly followed the selection response (Berlyne and Crozier, 1971).

On the other hand, the mean number of MC choices was significantly

lower (p<.01) for the story treatment. However, white noise has been
shown to increase arousal, at least in terms of GSR deflections (Berlyne -
and Lewis, 1963). Therefore, Berlyne suggests that perhaps it is not
arousal, but rather the prechoice level of "exteroceptive information
processing" which influences the selection of more complex material.
Thus, it may be that information processing increases arousal, but an

arousal increment does not necessarily denote information processing.
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Tw§ additional pieces of evidence should be mentioned in the present
context. Iirst of all, in an earlier experiment, Berlyne and lLewis (1963)
reported that white noise did decrease the probability of more complex
selections in a preferential choice task, Secondly, research on
long~term sensory and perceptual deprivation has drawn attention to the
distinction between cortical arousal, as measured by the EEG, and auto-
nomic arousal, as reflected, for example, in a GSR index: ™"Cognitive
(cortical) arousal may vary independently of affective {autonomic)
arousal" (Zuckérman, 1969, p.430). So the data with regard to the
consequences of amount of prechoice stimulation on deprivation are not
unequivocal. Nevertheless, it is arguable that the degree of complexity
preferred will be determined more by level of cortical arousal than by
level of autonomic arousal.

Curiosity and Creativity

In general, the research on curiosity and exploration has demonstrated
that the collative properties have éertain consistent effects on
behavior. However, as Langevin (1971) emphasizes, curiosity may also
be viewed as a personality trait: "Thus, while any novel event may induqe
exploratory behavior in a large number of individuals, a highly curious
person would be expected to show greater interest in seeking new experi-
ences and/or in exploring stimuli at greater length than a less curious
person" (p.361). Furthermore, Day (1968a) suggests that the relation
between the two concepts of curiosity and creativity may be best approached
by "following through the hypothesis that creative persons préfer environ-
ments characterized by high levels of collative variability" (p.487).
He (1968b; Day and Langevin, 1969) has developed the Specific Curiosity
Test, which involves projecting a selection of patterns from Berlyne's

non-X and X complexity series, one by one, for 5 seconds on a screen;
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the subject's task is to evaluate his degree of interest in each figure
on a 7-point scale. Although Day (1966) has found that ratings of
interest describe an inverted U-shaped function over judged complexity,
peaking at the third LC-X category, he (1968b) also observes that large
individual differences underlie this group curve. On the basis of the
Specific Curiosity Test, a subject is assigned a '"'percepiual specific
curiosity" score: a high level of perceptual specific curiosity is
manifested in high ratings for the most complex patterns coupled with
low ratings for the simple patterns,

In a number of studies with high school subjects, ranging in age
from 12 to 16, Day (1968b) has examined some of the correlates of the
Specific Curiosity Test. With a sample of 112 students, he reports that
IQ, as measured by the Dominion Group Test, was significantly correlated
(p<301) with end-of-term examination marks in every school subject; in
contrast, the index of perceptual specific curiosity did not correlate
either with I§ (r=.01) or with any of the school grades. The data from
another group of 429 subjects similarly showed no relationship between
the Specific Curiosity Test and IQ (r=.01). However, a positive
correlation of .14 (pé.01) was found between preference for complexity on
the Barron-idelsh Art Scale and perceptual specific curiosity scores. dith
an additional 247 students, a correlation of .22 (p<.01) emerged betﬁeen
the BW scale and the specific curiosity measure. Thus, there appears
to be some connection between creativity, in terms of preference for
complexity, and curiosity, as reflected in an interest response; however,
the reported correlations are quite low. Berlyne and Lewis (1963) found
a correlation of .32 (p<.01) betiween BW scores and a measure of diversive
curiosity, that is, selecting the more complex of two stimuli to inspect

a second time. Nevertheless, as already sﬁggested,'the research dealing
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with the rclationship between creativity and curiosity would rest on a
better basis if the degree of correlation between verbal preference
responses to some of Berlyne's figures and scores or the BY or RA was
eatablished.
Qverview

In an analysis of the literature on creativity appearing in the
peychological journals between 1956 and 1965, Smith (1968) notes that 31
different instruments or procedures were employed to measure creativity
in the 105 articles sampled, As a result, one of his conclusions is that
"philosophical inconsistency exists between researchers concerning how
best to measure factors of creativity, with relatively little explicit
attention being given to evaluating the validity and reliability of existing
instruments" (p.689). The research with three indices, the RA, random
polygons, and Berlyne's figures, comprising stimuli varying along the
complexity dimension, has been discussed in this chapter. In the first
chapter, it was arguéd that the RA scale, purported to reflect both
simplicity——complexity preference and a corresponding personality dimension
of simplicity=-—complexity, is an index of self-actualizing creativeness,
An important concern of this study is to examine the pattern of correlations
among verbal expressions of preférence to the three complexity measures:
it is hypothesized that preference for cbmplexity will be consistent within
individuals; +that is, there will be positive relations among the scores
on the threce measures. Such a pattern of correlations would offer support
for two related contentions: 1. +the RA scale does indicate a preference
for complexity; 2. there is a general factor of preference for complexity.

Relevant to lthe emphasis on consistency, Knapp and Ehlinger (1962)
present cvidence from a study of preference, involving 32 male and 28 female

university students, that there are two distinctive stylistic consistencies
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across three modalities of aesthetic appreciation, architecture, music,
and abstract painting. The first general preference style implicated
restless and troubled music, turbulent énd diffuse abstract art, and
curvilinear architectural forms, The second style combined a liking-
for mediative and nostalgic musgic, a dislike of absiract art, and a
preference for more stable architectural structures, Contrasting tﬁe
dynamism of the firet constellation with its neurotic overtones to the
sober and calm gualities of the second, Knapp and Lhlinger suggest that
such stylistic consistencies indicate that aesthetic preference is "a
subtle yet penetrafing revelation of the tempefamental and motivational
attributes of the individual™ (p.61). The point to be dravm, for the
purposes of this rescarch, is that it will be more reasonable to argue
that simplicity——complexity preference reflects an underlying simplicity—
complexity personality dimension if there is consistency of preference
across the various measures, It seems necessary to clarify this issue
in the attempt to discover if preference for complexity is, in fact,

a manifestation of self-actualizing creativeness,
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CHAPTER III.

Complexity Preference in an liducationally Subnormal Sample

It has been argued that although a threshold level of intelligence
is a necessary condition for great-achievement creativity, an individual
may manifest self-actualizing creativity, involving the development of
his potential,'regardless of IQ level, In this chapter, some research
dealing with the relation between the three complexity indices and an
intelligence measure will be described. ILssentially three questions are
investigated:

1. Are the three complexity indices, hypothesized to reflect self-
actualizing creativity, viable for use with an educationally subnormal
(LSN) sample?

2, Will these measures show positive intercorrelations with such a sample?
3. Are the measures related to an intelligence measure?

Relevant to creativity defined in terms of divergent thinking,
Guilford (1959b) has emphasized that none of the individual primary
abilities are unique 1o the c¢reative person. Rather, he contends that
all persons possess the several abilities in differing degrees since the
abilities are continuously distributed variables. Consistent with this
view, Day (1968a) points out that "if we want to use the concept of
creativity to measure and direct educational programs, the approach must
be taken that creative production is not the prerogative only of unique
individuals but is a potential characteristic which is normally distributed
over the whole population and can be nurtured and developed under optimal
conditions" (p.488).

Within the product—oriented framework, Tisdall (1962) notes that
mentally retarded individuals will never make valuable creative advancements;

however, he maintains that "the possible existence of any trait which may
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contribute to their maximum development warrants examination" (p.37).

With the focus on educational conditions, he has compared the performances
of normal children and of educable mentally retarded (EMR) children, that
is children with Stanford-Binet IQ scores within the 60 to 85 range, on

a battery of Torrance's creativity tests. Specifically, 3 verbal and 3
nonverbal creafive productivity measures were administered to 3 groups of
children: 27 children (N group) of normal intelligence; 39 ENR chiidren
(E group) in special classes geared to their particular needs; and 32
EMR children (C group) in regular classes. There were no differences
among the 3 groups on the combined nonverbal originality and elaboration
scores, [I'or each of the 3 combined verbal scores of originality, fluency,
an; flexibility, the means of the N and E groups were significantly higher
than the means of the C group; no significant differences emerged between
the N and L groups on the verbal measures. Tisdall attributes this
superiority of the EMR children in special classes 1o the encouragement
which they are given to formulate and express their ideas.

In related research, SmithA(1965, 1967) implemented a selection of
both verbal and nonverbal divergent—=thinking tests with 2 samples of
subjects: 1. 48 10- year-old EMR children, that is children who scored
below 80 on the Kuhlman-Anderson Intelligence Test, in regular classes;

2. a sample of 48.5hildren with normal IQs between 90 and 120, matched

on the basis of sex, race, socio-economic status, and school and classroom
setting with the EMR children. The data from the tests, when scored for
various factors such as fluency, flexibility, and originality, indicated
that the normal children exceeded (p(.OS) the mentally retarded children
on 12 of the 14 verbal factors. On the other hand, no differences were
found between the 2 groups on the T nonverbal factors, With regard to

verbal creativity, the divergence between the 2 groups may be explainable
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in terms of intellectual differences. Nevertheless, Smith (1967) concludes:
".eo to attribute the lack of manifest creative thought to intellectual
retardation alone may be inappropriate, since educable mentally retarded
children are often associated with social circumstances which are inhibiting,
highly structured, threatening, and rigid. Such an environment is
thought to stifle creative thought" (p.575). The results of the study
by Tisdall (1962), in which EMR children in special classes performed
better than EMR children in regular classes, offer support for this
interpretation.

In addition, Ré;se (1965) presents evidence which demonstrates that
retarded subjecis benefit from creativity training. She worked with 78
7= to 17- year-old retarded children, with an IQ range of 58 to 81,
enrolled in special classes, Theée subjects were first pretested on
Torrance's verbal Product Improvement Test and nonverbal Circles Test,
each scored for fluency, flexibility, originality, and elaboration.
Forty-seven children from 5 of the classes fhen served as experimental
subjects and underwent 30 consecutive lessons designed to foster creative
thinking abilities: the essential characteristic of the iraining sessions
was practice in the expression of ideas without fear of criticism, The
31 control subjects in the other 5 classes did not receive any training.
Post-test results with the same verbal and nonverbal measures indicated
that in comparison with the control group, the experimental subjects
significantly improved itheir performance on all the factors, with greater
gains shown in the verbal areas,

Although the tests used in the research on creativity in retarded
children have been of the divefgent—thinking variety, the general approach
seems to be one which emphasizes self-actualization. Therefore, in the

study to be described, the responses of ESN children to preference-for-
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complexity measures, which are hypothesized to be closely related to the
self-actualizing view of creativity, will be investigated.,

Description of TSN Children

Children classified as educationally subnormal have IQs falling
within the 50 to 70 range. They are educable in that they can be trained
to read and write. However, they are by definition slow-learning children,
and therefore are taught in schools with curricula ad justed to theif
particular requirements. Mr. Mooney, the headmaster of the Durham Day
School from which the ESN children were selected for this research,
indicated that most emphasis was put on giving the children practice in
the "social skills." This term is meant to cover both the conventions
of social interaction and also such everyday activities as planning meals,
setting a table, handling money, using public transport, and.ordering food
in restaurants,

Method
Subjects
Fifty-three male and female students from the Durham Day School, a
school for ESN children, served as subjects. There were 16 11—~ to 13-
year-olds, 13 14~ year-olds, 11 19— year-olds, and 13 16~ year-olds;
their mental ages varied from 6.75 to 11.70.
Procedure
Thé subjects were tested individually in a room assigned for the
study. They were told that E was interested in the types of pictures
people liked and asked to state their preferences; however, E marked
their answer sheets for them. The RA was administered first, followed
by ihe Random Polygon measure, and then Berlyne's Figures.
Materials
I RA

The 60 figures making up the Revised Art Scale (RA) of the Welsh
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Figu?e Freference Test were presented one by one. On this measure, the
subject's task is to indicate whether he likes or dislikes a figure.

A score of 1 is given for each of the 30 complex items which the individual
likes and for each of the 30 simple items he dislikes. That is, a high
score is in the direction of high complexity preference, with a possible
range of O to 60.

II. Random Polygons

As the bipolar factor of the RA has been interpreted to reflect
vsimp1icity—symmetry—-gomplexity—asymmetry, it was decided to include both
symmetrical and asymmetrical shapes., The symmetrical polygons implemented
were the 3 Birkhoff shapes used by Eisenman: one example of each of the
4-, 8-, and 10-sided complexity levels. A selection of 18 asymmetrical
polygons, comprising 3 examples of each of the 4-, 6-, 8-, 12—-, 16~-, and
24-sided complexity levels, was taken from Vanderplas and Garvin (1959).
A1l figures were on 4in, by 5in. cards; each stimulus was black on a
white ground. The 21 polygons were displayed one by one in a random
sequence; the subject was instructed to respond either "like" or "don't
like" to every figure.

Four scores were derived from an individualls responses:
1. Mean. Calculated by averaging the number of points on the polygons
the subject liked, this was the principal preference-for-complexity score
on the Random Polygon measure. It was considered to be an indication
of the subject's preferred or optimal amount of complexity.
2. Standard Deviation. Again based only on the polygons the individual
liked, this score reflected the width of his complexity—-choice range.
3. DNumber of symmetrical polygons the subject liked.
4, HNumber of asymmetrical polygons the subject liked. The latter 2

scores were added to the data analysis in order to provide some information
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on symmetry—asymmetry preference,

II1. Berlyne's Figures

Pairs of patterns from both Berlyne's non-X and X complexity series
were implemented: 2 pairs from category A. irregularity of arrangement;
2 pairs from category B, amounit of material; 2 pairs from caxégory C.
heterogeneity of elements; 2 pairs from category D. irregularity of shape;
2 pairs from category XA. number of independent units; 2 pairs from
category KB. asymmetry; and 2 pairs from category XC. random rearrangement,
Both the order of presentation and the side on which the less complex (LC)
or more complex (MC) alternative occurred were randomly.determined. The
figures of a pair were labelled A and B’ and displayed simultaneously; the
subject's task was to indicate which figure he preferred or "liked best."
A high score was in the direction of high complexity preference: .a 1 was
assigned for every MC figure an individual preferred; scores could vary
from O to 14. The reasoning behind the simultaneous presentation was that
the preferential-choice characteristic of diversive exploration could be
retained, while verbal preference responses were also élicited.

Results and Discussion

The research déta will be interpreted with particular reference to
the three questions posed earlier in the chapter.

1. Are the 3 complexity indices viable for use with ESN subjects?

The finding that the children were able to meet the response require-—
ments offers some support for an affirmative answer. In addition, an
examination of Table 1 shows that the subjectis' scores on the RA, Berlyne's
Figures, Polygon Mean, and Polygon Standard Deviation fall into the low,
medium, and high divisions, with the greatest number of scores on all
measures concentrated in the medium category, and lesser dispersions in

the two peripheral categories, Such a frequency distribution of the
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scores is consistént with the view that preference for complexity,
hypothesized to be a manifestation of self-actualizing creativity, is a
continuously distributed variable in retarded children.

With regard to the Polygon Mean, it is also interesting to note that
32 of the 53 subjects (60.4%) had scores falling within the medium range,
suggesting that ESN children prefer a moderate amount of complexity.
This corresponds with Munsinger and Kessen's contention that people tend
to prefer an intermediate amount of complexity, that is, approximately
the 10-sided level,

The data from the 53 subjects were analyzed by computer: using
the Pearson product-moment correlation coefficient, each score was compared
to every other score., The names and identifying numbers of all variables
included in the analysis are itemized in Table 2.

2. Are there positive intercorrelations among the preference responses

of ESN children to the 3 complexity measures?

As can be seen from Table 3, the resulis show: a significant positive
correlation of .57 (p<.01) between compléxity preferences on the RA and
on Berlyne's Figures; a significant positive correlation of .50 (p<.01)
between the RA and thé Polygon Mean; and a significant positive correlation
of .36 (p<.01) between Berlyne's Figures and the Polygon Mean. 1In other
words, ESN children appear to be consistent in their complexity preferences.
This finding offers additional evidence that the complexity measures are
viable for use with retarded children, in that they are actually indications
iof preference, Furthermore, as argued in the second chapter, uniformity
of simplicity-—complexity preference suggests that such preference does
reflect an underlying simplicity-—complexity personality dimension, closely
linked to closedness—openness 1o experience.

3. Do the 3} complexity measures show any relation to an intelligence

measure?




3.
4.
5.

TABLE 2

Variables included in the Data Analysis with Identifying

Numbers, Means, and Standard Deviations for each of the Measures

age

top VALE 1
X FEMALE 2

RA

Berlyne's figures

polygon mean

polygon standard deviation
(s.D.)

number of symmetrical polygons
liked (sym.)

number of asymmetrical polygons
liked (asym.)

mental age
(M.A.)

mean

13,92
1.38

28.28

592
12.18

5.63

2.04

10,06

9.02

standard
deviation

1.69
43

8.76
2.68
2.78

<73

6.73

167.
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There was a nonsignificant correlation of .12 between mental age
and complexity preference on the RA, and of .11 between mental age and
scores for Berlyne's Figures, On the other hand, there was a significant
correlation of .40 (p<.01) between mental age and the FPolygon Mean,
However, before concluding that the Random Polygon measure is associated
with intelligence, it would seem necessary to replicate this research
with other subject populations.

Aside from the data bearing on these three central issues, various
other results relevant to complexity preference emerged. Specifically,
the number of symmetrical polygons liked was negatively related {p<.01)
to preference for complexity in terms of the RA, Berlyne's Iigures, and
the Polygon Mean score. This is particularly interesting in view of the
evidence that the majority of subjects like symmetry: as can be seen from
Table 2, the mean number of symmetrical figures £o which an individual
responded "like" was 2 out of 3 possible choices. Thus, there is some
support for the view that preference for complexity is associated with a
rejection of symmetry, No significant correlation was disclosed beiween
any of the complexity measures and the number of asymmetrical figures
liked. Pinally, sex was negatively correlated (p<.05) with RA scores;
that is, males preferred more complexity on this measure than did females.
Conclusions

The finding that low-IQ (mean=65) subjects demonstrate consistency
of response across the 3 complexity measures suggests that the measures
are reflecting the subjects' simplicity-——complexity preferences. In
addition, such consistency makes it more reasonable to postulate that
preference for simplicity-—complexity is a manifestation of a relevant
underlying simplicity——complexity personality dimension, implicating

closedness—openness to both internal and external experiences.
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Regarding openness to experience as a prerequisite for self-actualizing
creativity, it is arguable that retarded children may, under optimal
conditions, become self-actualizing.

Murther support for the contention that self-actualization is not
dependent on intelligence comes from the data showing that scores on the
RA and Berlyne's Figures did not correlate with mental age; howsver,
there was a significant positive correlation between the Polygon Mean and
mental age. More research designed to investigate the relation between
intelligence and preference for complexity seems to be indicated,
Nevertheless, the Random Polygon measure will be retained for the sample
of normal children and adults in order to examine the pattern of
correlations among complexity measures which emerges with such subjects.
Before reporting the preference results for the normal subjects, there
will be a discussion of the Impression Formation Tests and the reason

for their inclusion in the study of these subjectis,

1
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CHAPTER IV,

Integration and its Measurement

The definition of complexity, consistent with the self-actualizing
approach, which has been formulated to serve as the basis of this research
is: Creativity is present when the interaction between the uniqueness
of the individual, and the materials, evenis, people, or circumstances
of his life results in the emergence of a thought or action which is new
to the individual concerned. Two conditions seem to be implicated in
this definition: 1. the individual is open to experience; 2. the
individual is able to organize or reorganize his experience in novel ways.
It has been argued that preference for complexity is a manifestation of
openness to experience. In addition, Barron (1958, 1963) contends that
a '"meed for disorder" underlies such preference; that is, the creative
response to the "apparent disorder" implicit in complexity is to attempt
to impose a comprehensive new ordering. Thus, the use.of preference for
complexity, particulérly as indicated by Revised Art Scale scores, as the
measure of self-actualizing creativeness, appears to meet the requirements
of the definition,

However, Barron (1966, 1968) also postulates that preference for
simplicity—complexity reflects a relevant personality dimension of
simplicity—complexity. In other words, perceptual preference is a
manifestation of a more pervasive orientation towards experience; or
one aepect of a characteristic underlying personality structure. The
Impression Formation Tests, which will be discussed within the framework
of '"conceptual systemé theory" as outlined by Harvey, Hunt, and Schroder
(1961) and Schroder, Driver, and Streufert (1967), were included in order
to investigate this issue. As previously suggested, consistency of

simplicity—complexity preference can be taken as evidence in support of




the view that such preference does relate to personality differences.

The proposition, which will be developed in this chapter, is that the
implementation of the Impression Formation Tests constitutes a more direct
attempt to discover Qhether simplicity—complexity preference is an index
of an analogous siructural dimenéion of personality organization.

Conceptual Systems Theory

Information processing in any given situation involves the perception
and subsequent structuring of various kinds of data. Conceptual systems
theory characterizes individuals, in interaction with their environments,
as active information-processing systems. A concept, evolved from the
experience of objects and events in the enviromment, represents a catggory
of varying definiteness and breadth along some specifiable dimension, such
a8 small—large, or good—bad; it acts as a gauge with respect to which
other stimuli are compared and evaluated. In other words, concepts, or
the stored effects of past experience, are mediating links which aid in
the processing of information: "... in their matrix of interrelatedness,
they serve the critical cognitive function of providing a system of ordering
by means of which the environment is broken down and organized, is differ-
entiated and integrated, into its many psychologically relevant facets"
(Harvey, Hunt, and Schroder, 1961, p.10). In addition, Harvey, Hunt,
and Schroder argue that the self is "the intertwined totality of the
individual's concepts;" the individual defines his existence in time and
space in terms of his conceptual matrix,

The focus in conceptual systems theory is upon cognitive structure,
that is upon "how" an individual thinks, not "what" he thinks, Schroder,
Driver, and Streufert (1967) contend that structural variables 'provide
a metric for measuring the way a person combines information perceived

from the outside world, as well as internally generated information, for
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adaptive purposes" (p.4). A basic assumption of the theory is that a
person's concepts are ordered in conceptual systems according to certain
patterns of organization. One of the most important properties of this
organization is its level of information processing or "conceptual level,"
Conceptual level, over a given range of stimuli, differs among individuals
and is measured in terms of its "integrative complexity." Integrative
complexity, which varies along a continuous concrete-—abstract dimension,
refers to the individual's methods of patterning or relating stimuli.

The Definition of Concrete and Abstract

The study of how people perceive their environments has
indicated that an individual interacts with his environment
by analyzing it and organizing it into meaningful patterns
that are conéruent with his own needs and psychological
makeup (Mitchell, 1972, p.35).

Differentiation and subsequent integration are inherent in dealing
with the environment, in information processing., Differentiation refers
to the breaking up of a more novel, more global, stimulus or event into
more clearly defined and articulated parts. Integration is the relating
or comnecting of such parts to each other and to previous experience,
Within the conceptual systemsfframework, dégreerof differentiation refers
to the number of unique dimensions along which stimuli can "take on"
meaning., However, Schroder, Driver, and Streufeft (1967) maintain that
the number of dimensional attributes has only a low-order relationship
to the level of information processing. For example, an individual
employing two dimension in “thinking about" a particular class of stimuli
may be able to apply them cpnjointly, combine them in different ways,

and compare outcomes; whereas, an individual using three dimensions may

apply them independently in a compartmentalized way. In other words,
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the most salient determinants of conceptual level are the number and
interrelatedness of the combinatory conceptual rules for organizing the
units of inlormation.  Thus, it is not the number of dimensions, but
the number of different ways in which they can be integrated, the number
of diverse perspectives which can be generated from the same amount of
information, which enters into the definition of concreteness—abstraciness,
Perhaps the best procedure to elucidate the meaning of the terms
concrete and abstiract, as used within the context of conceptual systems
theory, is to describe the funciioning of persons who would be classified
at the two extreme ends of the concrete—abstract dimension. 4 concrete
conceptual structure is inferred from a variety of the individual's
characteristic manners of behaving: a itendency towards bifurcated black-
white evaluations, such as bad-good, wrong-right, etc; a dependence on
external cues, that is "stimulus boundness," or inability to go beyond
the information giveni difficulty in changing set; an intolerance of
conflict or ambiguity; and an incapacity to resolve conflict or ambiguity
by mecans other than exclusion (Harvey, 1965; Harvey, Hunt, and Schroder,
19613 Schroder, Driver, and Streufert, 1967; Ware and Harvey, 1967). On
the other hand, an ab;tract individual would manifest behavior in the
opposite direction on the criteria outlined above. More specifically,
he is able to go beyond any single or externally given interpretation of
a stimulus or a situation; to resolve conflict or ambiguity by integrating
the diverse elements. The most distinctive feature of the abstract
person’s activity is a greater awareness of."self" as an agent: '"Conceptual
level ... provides an objective measure of éelf-development" (Schroder,
Driver, and Streufert, 1967, p.9). This emphasis on an awareness of
internal causation and an internal locus of evaluation is closely related

to Roger's (1951, 1970) view of the "fully-functioning” or self-actualizing
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individual, who interprets sensory and visceral data not in terms of

values introjected from others, but instead with reference to values
experienced directly by the organism. Such values are not held inflexibly;
rather they are continually changing, with the result that the self-
concept becomes more congruent with experiences of the organism.

Schroder, Driver, and Streufert (1967) compare the difference
between concrete and abstract conceptual systems to that between fixed
and emergent rule structures, Structures with fixed rules vary with
regpect to the amount of information processed, and the speed with which
it is processed; however, they are alike in that the rules of information
processing are minimally modifiable within the system. Individuals with
simple or concrete intervening structures demonstrate compartmentalization
and a hierarchical integration of rules. That is, the integrating
structure is absolute: the dimensional "readings" of a range of stimuli
are organized in a fixed way. A major consequence is that there is a
comparative absence of conflict within the system; the structure is static.
A conceptual system must itself generate uncertainty and ambiguity if it
is to develop beyond an adaptation characterized by fixed rules. Emergent
rule structures also vary in terms of the amount and speed of information
processing, but they are similar in that new information-processing rules
emerge within the system itself.

With increasing abstractness of conceptual level, the most significant
aspect of change is the extent to which the system becomes less determinate:
alternate perspectives and interrelationships can be evolved from the same
dimensional values of information. In adapting to a complex, changing
situation, an abstract orientation is much more effective than a concrete
one which is dependent upon external conditions for developing rules and

upon past experience for predicting events. Pertinent to this concrete-——
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abstract distinction witﬁ regard to adaptability is Barron's (1968)
comment on the diqusition to impose order on complexity: '"Now freedom
is related in a.very‘special manner to degree and kind of organization,
In general, organization in éompany with complexity generates freedom;
the more complex the level of integration, the greater is the repertoire
of adaptive responses. But the tendency toward organization may operate
in such a way as to maintain a maladaptive simplicity” (p.210).

Creativity in relation to Conceptual Level

It has frequently been suggested that a defining feature of creativity
is behavior variously described as the inclination to "integrate,"
"reorganize," or "restructure" the divergent and even contradictory
elements of experience (Barron, 1963, 1968; Bloomberg, 1967, 1971;
Karlins, 1967a; Maier, Julius, and Thurber, 1967; Spotts and Mackler,
1967; Wertheimer, 1959). Or as Karlins (1967b; Karlins and Schroder,
1967) points out with reference to creativity, the focus is not upon the
amount of information the individual has stored and can recall, but rather
upon how effectively he can employ this information in coping with his
environment: '".,.,. the emphasis is centered not in how much information
is known but how that information is utilized in dealing with the unknown"
(Karlins and Schroder, 1967, p.873). Within the conceptual systems
framework, Schroder, Driver, and Streufert (1967) maintain that individuals
with concrete and abstract structures can be equally intelligent; that is,
alike in terms of the amount of information at their disposal or the
extent to which learned rules can be elicited by specific cues, However,
regarding creativity as the ability to generate uncertainty and conflict,
to evolve alternate organizations or integrations of diverse percepiions
and decisions, they contend that "the degree of creativity is synonymous

with the conceptual‘level in any given area" (p.10). Thus, they consider
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creativity to be a function of the abétractness or complexity of the
individual's personality structure which corresponds to the view advanced
by Barron: preference for coﬁplexity, which reflects an underlying
complexity of personality organization, is a manifestation of creativity.
According to conceptual sysiems theory, information processing
involves the structuring of the data perceived. Similarly, Munsinger
and Kessen maintain that the processing of a random shape entails struc-
turing it, that is, organizing it into a meaningful unit. Cne of the
distinguishing traits of the individual with an abstract or complex
conceptual structure is that he is inclined to take many perspectives,
to educe many interpretations of a stimulus or event. It has been found
that more complex figures, both those from the RA scale (Golann, 1962),
and many-sided random polygons (Munsinger and Kessen, 1965), are more
ambiguous or evocative in that they are suggestive of more meanings.
Therefore, it seems reasonable to argue that complexity preference may
be related to the ab%tractness of the individual's conceptual structure:
conceptually complex persons, who are disposed to deal with stimuli in
variable and idiosyncratic ways, would tend to prefer more complex figures
which allow greater scope for such behavior. |
Eisenman and Platt (1968) present evidence which offers support for
this contention. Within the conceptual systems framework, absiract
persons are charaotefized-as being able to accepti conflicting or incon-
gruous information to a greater extent than concrete persons, who process
information in a rigid, black-or—-white manner., Disenman and Platt consider
that there is incongruity inherent in the situation that psychology is
regarded as a science, but that clinical psychology can perhéps best be
viewed as incorporating both art and science, They hypothesized that

students who preferred complexity and had had sufficient background in
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psycholon,>would be less likely to rate clinical psychology as a science
than those who preferred simplicity and had little experience of
psychology; groups of students with low experience-high complexity
preference, and high experience-low complexity preference were expected
to fall between the "high-high" and "low-low' groups in their ratings.
Forty-two male and 33 female university undergraduates from 2
introductory classes in clinical psychology were requested to choose their
3 most preferred and 3 least preferred shapes from a selection comprising
3 asymmetrical polyggns from each of the 4-, i2—, and 24-sided complexity
levels, and 3 symmetrical polygons of 4, 8, and 10 sides respectively.
A complexity score was derived for each individual by subiracting the
total number of points on his 3 least preferred from the total number of
points on his 3 most\preferred figures. Experience was manipulated by
having the subjects judge both psychology and'clinical psychology as a
science on a 7-point scale, 1 representing "definitely yes" and 7 "definitely
no," either at the beginning of the course or 9 weeks after its commence-
ment. With respect to the judgments of clinical psychology, an analysis
of variance disclosed a significant simplicity—complexity preference X
experience interaction (p<.01): the high complexity-high experience group
rated farthest of the 4 groups towards the "definitely no'" end of the scale,
while the low complexity-low experience group rated closest to the
"definitely yes" end; the other 2 groups fell in between. In addition,
the high complexity-~high experience group differed significantly from all
other groups. On the other hand, there were no significant differences
among the 4 groups in their judgments of psychology: the mean rating for
all 75 subjects was 2, demonsirating that they tended to regard psychology
aB a science, This latter finding suggests that subjects were responding

to incongruity in their ratings of clinical psychology. Thus, it appears
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that individuals who prefer complexity are more likely to be able to
handle incongruous or ambiguous data, which in turn is a manifestation
of an abstract or complex conceptual structure.

In his desire to avoid conflict and ambiguity, the concrete person
tends to hold his opinions with a great deal of certainty, and to resist
any information which is inconsistent with his outlook. However, he
is also particularly susceptible to the influence of authority, showing
a dependence on authority-centered cues as guides to belief and action
(Harvey, 1967; Harvey, Hunt, and Schroder, 1961; Schroder, Driver, and
Streufert, 1967; Ware and Harvey, 1967). In an experiment on attitude
change, Eisenman (1968b) has examined the relat%on of simplicity—complexity
preference to these aspecis of behavior. Complexity preference was
determined by instructing'the 40 psychology—-stiudent subjects to select
their 3 most preferred and 3 least preferred shapes from 9 asymmetrical
polygons varying in complexity from 4 to 24 sides: each studen&'s score
consisted of the tot%l number of points on his 3 most preferred shapes
minus the total number of points on his 3 least preferred shapes. Half
the subjects underwent treatmuntvdesigned to "involve" them on the "relevant"
issue, the other half were involved on the "irrelevant" issue; these
issues were topics in psychology. Involvement comprised the experimenter
discussing the issue and telling the subjects that they would later be
required to give a classroom report on the same topic. A1l subjects then
rated their attitudes towards each issue on a 6-point scale. After a
one=weck interval, subjects were divided into 2 groups according to whether
they had been for or against the relevant issue, and were presented with
a persuasive communication in opposition to their original views by the
experimenter, an authority on psychology. An analysis of variance of

the post-trecatment ratings on the relevant issue revealed a significant
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simplicity—complexity preference X involvement interaction: subjects
who preferred simplicity and were low in involvement manifested the most
attitude change; subjects who preferred simplicity and were high in
involvement manifested the lecast attitude change; subjects who preferred
oompléxity, regardless of whether they were high or low in involvement,
showed an intermediate amount of attitude change. Furthermore, the
finding that subjects demonsirated no significant change in their attitudes
on the irrelevant issue indicated that the experimental manipulation of
attitude was responsible for the change on the relevant topic.

Considered overall, the data from these 2 studies by Eisenman (1968b;
liisenman and Platt, 1968) suggesi that those who prefer simplicity
function in ways characteristic of individuals with concrete conceptual
structures; whereas those who prefer complexity behave in a manner con-
gruent with an abstract conceptual structure. Therefore, a tenable
hypothesis is that preference for simplicity reflects a simple structure;
and preference for cégplexity reflects a complex structure.

Environmental Lffects on the Development of Conceptual lLevel

According to conceptual systems theory, all cognitive activity is
conjointly determined by the dispositional and situational factors operative
at a given time; that is, the organism is continuously adapting to
whatever environmental conditions are encountered. Conceptual development
occurs as a result of the interaction betweén the conceptual state of the
organism and environmental conditions. From the strﬁcfural point of view,
the concern is not with the content of the responses the child is taught,
bﬁt rather with what adaptive orientation he evolves while he is learning
these responses in a particular itraining environment: .., the goal of
training or its content may have little relationship to what the subject

really learns as he copes with the environmental pressures'’ (Harvey, Hunt,
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and Schroder, 1961, p.119). Development is regarded as a progressive
trend such that the child must{ master more concrete systems of ordering
before more abstract levels can emerge. Under optimal environmental
conditions, concrete structures arc erpected to advance towards abstract-
ness. However, under less than optimal training conditions, development
may be arrested at some poinit along the concrete—absiract continuum.

For the purposes of progression, the most salient effect of envirommental
factors is the extent to which they induce closedness or openness of
the conceptual system to alternate and conflicting interpretations of the
gsame stimuli or events, and new ways of interrelating these perspectives.
The results of an analysis by Schaefer (1959) of several empirical
studies of maternal behavior indicate that descriptions of mother—child
interactions can be organized within a two—dimensional space: the two
major dimensions of maternal behavior are labelled Love versus Hostility
and Autonomy versus Control, Convrol implies an authoritarian imposition
of standards and fules; whereas autonomy involves democratic and co=-
operative practices., Harvey, Hunt, and Schroder (1961) propose that
iraining conditions can be ordered along a continuous unilateral—inter-
dependent dimension which bears similarities to Schaefer's control——
autonomy dimension. A unilateral environment is conducive to the
development of a concrete conceptual structure; while an interdependent
environment enhanceé the potential development of an abstract conceptual
structure, Or as Schroder, Driver; and Streufert (1967) formulate the
relationship: "In the unilateral condition, the subject learns a response
pattern through an adaptive orientation characterized by applying fixed
rules; in the interdependent condition, the subject learns a response
pattern through an adaptive orientation characterized by applying self-

generated rules” (p.49).
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More specifically, as outlined by Harvey, Hunt, and Schroder, the
defining properties of a unilateral training environment are: an
external source provides absolute criteria, or ready-made rules, for
behavior; rewards and punishments are determined by how well the child's
responses maich these external criteria; extrinsic evaluation, that is
the child is valued in terms of his achievement as measured against the
external criteria held by the training agent., In other words, the child
is forced to fit a preconceived mould, Consequently he develops a
conceptual orientation based on external causation: stimuli are compared
to external standards and interpreted in fixed ways; the delineation of
alternate and idiosyncratic interpretations is inhibited. In contrast,
the interdependent environment permits maximum information feedback and
allows the child to learn from both his successes and his failures. That
is, the training ageni is aware of the relative criteria of behavior and
so encourages the child to generate his own information-processing rules.
Therefore, rewards are directed primarily towards means and exploratory
acts, not towards some fixed end-response, In addition, the child is
valued intrinsically, for himself as a person, not just according to his
achievement. These conditions are conducive to the evolvement of a
conceptual orientation implicating a more complex perception of the
environment.  The child develops a sense of internmal causation: he evaluates
stimuli in his own terms and comes to realize that there are many equally
Qorrect interpretations of the same stimuli. Harvey, Hunt, and Schroder
(1961) summarize: "T'raining conditions that assume a passive static
organism are more likely to result in arrestation of development at some
level. Conversely, training conditions that involve interdependenée in
which the subject's reactions affect the training agent and vice versa

should foster progression" (p.155).
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Creativity in relation to Parental Invironment

Cross (1966) has carried out a study designed to investigate whether
the parents of boys with more abstract conceptual siructures provide more
interdependent environments than do the parents of boys with more concrete
conceptual structures. He approached this question in two fashions.
First, the conceptual levels of 182 high school subjects were assessed
by means of the Sentence Completion_Test, which consists of various
sentence stems, for example, Rules ..., Parents ..., When I am in doubt
eeoy When I -am criticized ... eto. Such items are considered to represent
the presentation of discrepancy and uncertainty, and to require the
gubject to generate a response involving some form of "resolution"
(Schroder, Driver, apd Streufert, 1967). The boys' completions were
scored according to the evidence they gave of self-delineation and
specification of alternatives. The mothers and fathers of these 127
subjects were sent a questionnaire including 4 scales measuring authori-
tarianism; a high score on the combined scale was in the direction of
nonauthoritarianism. In addition, 27 boys of high conceptual level (CL)
were selected from the total sample and matched with 27 boys of low
conceptual level, Both parents of the boys in these iwo extreme groups
were interviewed, and the replies to the 6 questions dealing with training
conditions were scored from 1 to 5 on a unilateral-interdependent scale:

a 1 was assigned if the parent was in complete control, permitting little
deviation from established standards; a 5 was given if there was a flow
of information between the parent and the child, and the child "takes
what is necessary" in order to evolve his own standards. A total score
was derived for each parent by summing the scale values for all scorable
responses and then dividing by this number of responses.

With regard to the results for the total sample, there was a
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significant positive correlation (p<.02) between combined family nonauthori-
tariaﬁism and the abstractness of son's conceptual level. The data for
the extreme groups show that the training methods of mothers of high CL
boys are significantly more interdependent (p<025) than those of mothers
of low CL boys; fathers of high CL boys are significantly more inter-
dependent (p<.01) thap fathers of low CL boys; and the combined parental
scores of high CL sons are significantly mofe interdependent (p<.025)
than those of low CL sons, Thus, a tenable hypothesis is that the inter-
dependence of the parental environment, defined in terms of autonomy and
nonauthoritarianism, is functional in the development of an abstract or
complex conceptual structure. |

Similarly, Nichols (1964) contends that restrictive, controlling
attitudes on the part of the mother will have an adverse effect on the
creativity of the child. In order to examine this proposition, he
administered 11 scales comprising the Authoritarian—Control factor of the
Parental Attitude Research Inventory (PARI) to the mothers of 796 male
and 450 female high school seniors, The scales have been designed to
tap such behaviors as fostering dependency, excluding outside influences,
avoidance of communication, suppression of aggression, ascendance of the
mother, intrusiveness etc. The creativity of the children was assessed
on various measures, including 2 scales constructed by Barron: the
Complexity—Uimplicity scale, composed of items selected for their significént
correlations with scores on the Barron-Welsh Art Scale; and {he Independ-
ence of Judgment scale. Separate analyses of the data for males and
females disclosed significant negative correlations (p<.01) between the
authoritarian child rearing attitudes of the mother and the child's
creativity on both the Complexity-Simplicity scale and the Independence of

Judgment scale for each sex. Therefore it seems reasonable to argue that
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nonauthoritarian parental practices may also be implicated in an individual's
preference for complexity.

From the retrospective reports of his most creative group of
architects, MacKinnon (1962, 1965) has been able to identify a number
of differentiating parental traits. Specifically, the parents were
characterized as manifesting an extraordinary respect for the child and
a confidence in his ability to do what was appropriate; the child was
encouraged to formulate his own ethical code and rules of conduct.
There was also evidence of a lack of intense closeness between the parents
and the child, such that neither overdependence was fostered nor rejection
experienced. MacKinnon (1962) coﬁments: - "The expectation of the parent
that the child would act indépendently but reasonably and responsibly
appears to have contributed immensely to the latter's sense of personal
autonomy which was to develop to such a marked degree" (p.491). Comparing
elementary school children's scores on Torrance's tests of creativity
with psychiatric ratings of their parents, Weisberg and Springer (1961)
also indicate that the family units of highly creative children are not
particularly ciose: such families show little clinging to one another
for support; 1ittlé stress on conformiiy to parental values; and open
and not always calm expression of strong feeling.

Continuing this line of investigation, Dreyer and Wells (1966)
have studied the pafents of 24 4- and 5~ year-old boys and girls, divided
into a high—-creative and a low-creative group on the basis of 1 nonverbal
and 2 verbal tasks designed by Torrance. They found that the parentis of
the high—creative children demonstrated greater role tension; that is,
they were more likely to rate both themselves and their spouses negatively
on a l1list of personality traits than were the parents of the low-creative

children. Furthermore, in rankings of the order of importance of 10
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domestic values, there was less consensus between the mothers and fathers
of high-creative children than between those of low-~creative children.
These results suggest that in their marital relationships, the parents
of creative children are more open to their feelings and more tolerant
of a diversity of attitudes and ideas. It seems probable that such
behavior would carry over into their interactions with their children.
Albert (1971) points out that many researchers have stressed the importance
of home atmosphere in the development of creativity, regardless of level
of intelligence; and he summarizes: "The common theme appears to be
that of respecting the child, and interacting consistently in a manner
that is both adult-like, reasonable, and open to disagreement" (pp.23-24).
In general, the picture which emerges of the parental environment of the
creative individual corresponds 1o the description of the interdependent
environment.

Interdependent training does not consist of a constant set of con-
ditions applied inflexibly by the parent throughout the training sequence.
Rather the defining feature is that the behavior of the parent changes
through "interdependence," or an exchange of information with the child;
there is "maximum syﬂchrony" between environmental conditions and the
child's stage of development, Relevant to the importance of the parent
regulating his behavior through interaction with the child, Baldwin (1946)
reporis a correlation between parental warmth and children's adjustiment
of .64 for 3- year-olds, and .16 for 9- year-olds; and a correlation
between parental interference and children's adjustment of -.09 for 3;
year-olds, and -.50 for 9- year-olds. Thus, it appears that children
have different needs at different stages of their growth. From the view
which has been presented of the interdependent environment, a tenable

hypothesis is that the parent who is able to evolve his training procedures
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relative to the particular requirements of his child, must himself be open-—
minded and adaptable; In other words, it may be that such a parent would
himself be creative.

Domino (1969) presents evidence which can be interpreted as offering
support for this hypothesis. By means of a composite index comprising
teachers' nominations, made on the basis of creative artistic or scientific
activity, and two creativity tests, he selected a group of 38 creative
high school males; and a noncreative control gfoup of 38 students
matched on sex, educational level, and average school marks. The 33
mothers of creative subjects and 31 mothers of noncreative subjects, who
agreed to participate in the research, were administered the 18 scales
of the California Psychological Inventory (CPI). The mothers of the
creative children differed from the mothers of the noncreative children
on 12 of the personality dimensions, 11 at the .01 level and 1 at the .05
level,

Furthermore, a number of themes emerged from the personality profiles
of these women which both relate to the properties of the interdependent
environment and are also reflective of greater creativity. That is,
the mothers of the 6reative children tend to be self-assured and to show
initiative; they value autonomy and independent endeavour, With respect
to the home environment of his most creative architeocts, MacKinnon (1962)
has remarked: "What is perhaps most significant, though, is the higher
incidence of distinctly autonomous mothers among families of the creative
architects, who led active lives with interests and sometimes careers of
their own apart from theif husbands" (p.492). In addition, the mothers
of the creative boys in the Démino study are less inhibited, more able
to express their impulses, which suggests that they are open to their

experiences. They prefer change and unstructured demands which would




seem to indicate that they are adaptable, Although they are more
insightful about others and more tolerant, they are also less nurturant
and obliging towards others. This may explain their ability to adjust
their behavior to the development of their children, and yet not become
involved in a possessively close relationship. As a result of the con-
sistent trend of the personality differences manifested by these mothers,
Domino (1969) concludes ",.. that the mothers of creative Ss are them-
selves more creative than the general population, and that both their
personality characteristics and their creativity are evocative of greater
creativity in their children" (p.183).

An experiment which links together the various components of the
argument outlined in this section has been carried out by Bishop and
Chase (1971). They postulated that parents with more abstract conceptual
structures, or more cfea%ive parents within the conceptual systems frame-
vwork, would report more interdependent attitudes and play-—-environment
conditions: and that the children of such parents would be more creative.
The conceptual levels of the mothers and fathers of 45 3~ and 4~ year—old
nursery school children were determined by the This I Believe Test (TIB).
This measure reguires the éubject to complete in 2 or 3 sentences the
phrase "This I believe about ...," the blank being filled successively by
10 referents, for example, "religion," '"marriage," "friendship," "people,"
"ruilt" etc. (Harvey, 1964; Harvey, 1965; HWare and Harvey, 1967;

White and Harvey, 1965). An individual's replies are classified as
concrete if they show high absolutism of thought and belief, and as
abstract if they demonstrate high relativism and contingency of thought.
A series of questions, designed to uncover differences in parental
attitudes towards such characteristics of the child's play as autonomy

versus control of the child, openness to new play experiences versus
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moral or functional "oughtness,”" variety of play experiences, and
explorative uses of play, was completed by both parents. A similar
questionnaire consisting of items relevant to interdependence, but asking
for factual details of the child's home play, was administered only to
the mothers. The creativity of the children was assessed by means of
a play task: 9 different figures, ranging in complexity from 3 to 24
sides, every figure being displayed in 6 different colours, were arrayed
in a 6x9 matrix; each child was instructed to "make anything he wanted"
by selecting shapes, one at a time, from the stimulus board and trans-
ferring them to the response board located behind him.

Data analysis revealed no consistent trend of differences between
concrete and abstract fathers either with regard to the interdependence
of their attitudes or in the creativity of their children. On the other
hand, the more abstract mothers tended both to have less resirictive
attitudes towards their children's play, and also to describe more inter-
dependent conditioné‘of the actual play environment than the more concrete
mothers. In addition, the children of the more abstract mothers manifested
more creativity on the play task; that is, they selected more complex
figures, used a greater variety of colours, and obtained the final set
of figures through a more complex choice sequence, being more likely to
shift to a different column and row of the stimulus board from one selection
to the next. Thus; it seems that more creative mothers have more creative
children; and it may be that an important mediating factor is the inter-
dependence of the home environment.

On the basis of the investigations which have been reviewed in this
section, a reasonable conclusion is that children's creativity is a
function of mothers' creativity. However, the results are more equivocal

in th$ case of fathers. Nevertheless, for the purposes of this research,
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the correlations between the creativity of both mothers and fathers and
the creativity of their children, defined in terms of preference for
complexity and conceptual level, will be examined. It is expected that
thé children's creativity will be positively related to the éreativity

of their parents; but the correlations may be nigher for mothers.

lieasurement of Conceptual Structure

Impressicn Formation in Adults

In a series of experiments Asch (1946) has studied the organizational
aspects of other-person judgments., His research procedure consisted of
presenting university students with a list of trait-names and instructing
them to write their impressions of the individual described by the con-
stellation of traits. The various lists he psed frequently included a
mixture of positive and negative characteristics, for example: intelligent,
industrious, impulsive, critical, stubborn, envious. Nevertheless, he
emphasizes the unitary quality of the resulting personality judgments.
liore specifically, he reports that all subjects integrated the discrete
characteristics to form a "single, consistent view" of the person; that
is, the impressions were "completed and rounded," Luchins (1948) repeated
one of Asch's experiments with a sample of 69 college students. Analyzing
the written impressions submitted by his subjects, he points out that
"eoe it would be far-fetched to say of most of them that they were unified,
completed, and rounded" (p.322). Rather, he notes the wide individual
differences in the way subjects respond to such a task, and compares a
personality to an ambiguous stimulus field in that it allows various
rearrangements and reorganizations of its elements; it supports a certain
range of structurizations.

Continuing this line of investigation, Gollin (1954; 1960; Gollin

and Rosenberg, 1956) has requested groups of male university students to
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formulate their impressions of a person seen in a silent film, By
means of a number of discrete scenes, the film shows the young woman to
be judged behaving in diverse fashions: +two scenes connote promiscuity
and two other scenes are suggestive of kindness and generosity. Gollin
has found that there are three different ways in which his subjects
organize the inconsistent information provided by the film sequence.

1. Related Impressions. Some subjects characterize the "star'" with
reference to both the "good" and "bad" themes, and also attempt to account
for the presence of this diversity in the behavior of one person; +that
is, they make an interrelational statement. 2. ‘Aggregated Impressions,
Other subjects describe the star by enumerating the two major behavioral
themes without making any attempt to relate them. 3. Simplified
Impressions. The third method of handling the diversity is to ignore
the conflict and describe the star only in terms of one behavioral theme;
she is considered to be either completely "immoral™ or completely 'nice."

The integration of the contradictory traits depicted by the star
would seem to involve an effort oﬁ the subject's part to go beyond the
perceptually given, Relevant to this issue, Gollin (1954) had 3 judges
gort the written impressions of 55 male undergraduates into 2 categories,
according to whether the subjects had organized their responses with
reference to the essential molar features of the star's behavior; or
whether they based their judgments on minor or incidental details of
environment, clothing or behavior, He reports that only é of the 14
subjects forming Related impressions depended on minor details; whereas,
28 of the 41 subjects who wrote Aggregated or Simplified impressions
utilized incidental criteria. This difference in "stimulus boundness,"
which is significant beyond the .01 level, may be implicated in the

variation in subjects' ordering patterns. farthermore, after completing
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their impressions, this sample was instructed to rate the star on a four-
item social distance scale, 1 signifying acceptance on each item and 5
indicating rejection. Students whose impressions were classified as
"Simplified kind" had a mean social distance scale score of 1.70; those
writing "Simplified promiscuous" impressions had a mean score of 3.43;
fhe scores of those who submitted icliced or Aggregated impressions fell
between these two extremes, In other words, those subjects who ignore
conflict in formulating their impressions also appear to manifest intol—
erance of ambiguity in their judgments of the star, being more likely
either to accept or reject her in a relatively unqualified manner.
Therefore, Gollin (1954; 1960; Gollin and Rosenberg, 1956) contends
that structural differences in the subjects' patterns of response to a
constant stimulus configuration relate to structural variations in their
underlying personality organigations: "It is suggested that these
differences reflect variations in subserving perceptual-cognitive organizing
processes, and that‘fhese processes might represent general personological
trends" (Gollin and Rosenberg, 1956, p.39).

Within the theoretical framework of Harvey, Hunt, and Schroder
(1961) and Schroder, Driver, and Streufert (1967), a conceptual system
is regarded as '"a schema that provides the basis by which the individual
relates to the environmental events he experiences" (1961, pp.244—245).
Consistent with this‘definition, all behavior is viewed as a joint function
of situational and dispositional factors. Holding situational factofs
constant, it should be possible to examine the effects of dispositional
factors in a given setting. The most important dispositional factor is
considered to be the concreteness—abstractness of the conceptual system
or information-processing structure. As impression formation has been

showvmn to reveal differences in organizing tendencies, it has been used as
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an index of the integrative complexity of information processing. The
variation of the Impression Formation Test implemented (Schroder, Driver,
and Streufert, 1967; Streufert and Driver, 1967) requires the subject to’
write his impression of an individual described by 3 positive adjectives,
for example, reliable, social, independent; then to characterize an
individual described by 3 negative adjectives, such as, nervous, obstinate,
jealous. Finally, he is told that both sets of traits actually refer to
the same person, and is asked to formulate his impression of this person.

The first two tasks serve to make the inconsistency particularly
salient. The thirdlcriterion response is scored in structural terms,
according to the degree of integrative complexity it demonstrates: the
impressions are ranged along a concrete—abstract dimensjon with reference
to specifications very similar to those outlined by Gollin.. That is, in
a response classified as highly concrete, the conflict is negated rather
than resolved, usually by omission of the implication of one set of the
incongruous adjectives. In a slightly more abstract impression, the
contradictory traits are at least mentioned, but remain compartmentalized.,
The most abstract type of response shows evidence of integration based on’
an ",,. understanding of underlying personality components and motivational
factors" (Streufert and Driver, 1967, p.1032). In such impressions,
the subject goes beyond the perceptually given and implicates the other
person's "internal processes" in his judgment. It is argued that the way
in which an individual structures his response is an indication of the
manner in which he generally perceives and organizes his experience.
In other words, the structural characteristic of his impression reflecis
the structural natﬁre of his conceptual system.

A criticism which should be inserted at this point is one which has

been formulated by Luchins (1948). He remarks that there may be a
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distinction between the actual impression and the written impression;
the two are nol necessarily isomorphically congruent. Comparing written
impressions and spoken impressions, he elucidates: "Because of the
writer's inability to express himself, the written exposition may consist
of discrete items, while the impression, as revealed through inteéviews,
appears to be well organized; conversely, ability to write a unified
composition may belie the hazy or unorganized character of an impression"
(pe324). This casts some doubt on the proposal that written impressions
can be used to assess structural differences in personality.

Nevertheless, iﬁ a number of studies (Streufert and Driver, 1965;
Streufert and Schroder, 1965; Streufert, Suedfeld, and Driver, 1965)
university students have been divided into concrete and abstract groups
on the basis of very low or very high scores on both the Impression
Formation Test and the Sentence Completion Test: mno significant differ-
ences have emerged beiween these groups on either the SAT quantitative
IQ; or more important, the SAT verbal IQ. With a sample of 124 university
males, Streufert and Driver (1967) found a significant correlation of .22
(p<+05) between SAT verbal IQ and abstractness on the Impression Formation
Test; however, this correlation is quite low. Therefore, as the first
step in the attempt to discover whether variations in preference for
simplicity—complexity relate to variations along a simplicity—complexity
dimension of personality organization, the Impression Formation Test will
be used as an index of structure. For the purposes of further research,
it might be interesting to combine this measure with a spoken-interview
technique and/or a nonverbal measure which can be scored according to
structural criteria (e.g., Anastasi and Schaefer, 1971).

Impression Formation as related to the Integrative Complexity of Perception

A central assumption of conceptual systems theory is that level of
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information processing is a consequence of the interaction between dis-
positional and situational factors.  Therefore, the environment is
described in terms which facilitate an interactive approach in theory
and research. That is, Schroder, Driver, and Streufert (1967) order
environments along a 6omplexity dimension, which corresponds to their
focussing on the integrative complexity of conceptual structure as the
major dispositional dimension, The three primary properties which enter
into the specification of environmental complexity are information load,
information divérsity, and rate of information change. These properties
are analogous to those which have been used to delineate the complexity
of wvisual stimuli: information load or number of units of information
is equivalent to the number of elements comprising a visual figure;
information diversity involves the independence of the elements; and
rate of information change is implicated in Fiske and Maddi's (1961)
contention that a complex stimulus provides greater variation in stimula-
tion concomitant with scanning the visual field.

With regard to the nature of the interaction, Schroder, Driver,
and Streufert (1967) postulate that there is a nonmonotonic relation
between environmental complexity and level of cognitive or behavioral
integration: the integrative complexity of information processing increases
with increasing envirommental complexity until an optimal level is
reached; if environmental complexity increases further, the information-
processing level begins to decrease. This inverted U-shaped function
bears similarities to the one implemented by Fiske and Maddi (1961) in
order to explain the  hypothesized relation between activation 1evel\and
environmental complexity. In faot, Schroder, Driver, and Streufert
formulate a possible link by suggesting that optimal activation could

refer to the point at which the conceptual structure reaches its stage
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of maximal abstractness. I'urthermore, Schroder, Driver, and Ltreufert
argue that there is a "family" of these inverted U-shaped curves such
that the complexity of an individual's conceptual structure determines
the elevation and shape of his curve, Within their theoretical frame-
work, the curve of the abstract person should be higher than that of the
concrete person; and it should also reach its optimal level at a higher
point on the environmental complexiiy dimension.

Streufert and Driver (1967) have carried out an experiment which
demonstrates that differences in concreteness—abstractness are implicated
in differences in thé integration of perception. Subjects, homogeneous
with regard to structural characteristics, were selected and formed into
20 4-man teams, such that there were 10 teams of individuals who scored
very high on the Impression Formation Test, and 10 teams.of individuals
with very low scores. These teams were placed in the Tactical Game Task
(Streufert, Clardy, Driver, Karlins, Schroder, and Suedfeld, 1965).
Specifically, each téam was given a list of>the military resources at its
disposal, and instructed to make decisions concerning the invasion of a
mythical island. The team members were told that they were playing against
an enemy team, which'supposedly had received instructions to defend the
island, Actually, all fhe functions of the enemy were performed by the
experimenters, following a constant strategy, in order to insure con-
sistency from group to group.

During the 7 separate 30-minute game periods that the teams played,
they were exposed to 7 different conditions of environmental complexity;
they were provided with either 2, 5, 8, 10, 12, 15, or 25 independent
informative stateménts on the basis of which to devise their strategies.
After every game session, each subject answered a series of questions:

1. Describe the strategy which you believe the enemy team is using.
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2. How does this strategy relate to enemy activity? 3. Is there any
effect of your actions on enemy strategy? 4. What hau made the enemy's
sirategic actions appear reasonable to him? 5« Comment on the possible
consequences of enemy sirategy for your side and for his. The responses
were scored with reference to a number of categories considered to reflect
integrative complexity: 1. cause-effect descriptions outlining the
interrelated actions of the subject's own and the opposing team; 2.
inferences, involving three or more steps, about enemy strategy made from
observations; 3. descriptions of long-term intentions of the opposing
team, connecting present activity to these intentions; and 4. responses
showing enpathy; that is, those which touched on the enemy point of view
or state of mind (Schroder, Driver, and Streufert, 1967, pp.154-155;
Streufert and Driver, 1965, p.249). Thus essentially, in this situation,
integrative complexity is definéd as the use of "self-generated information"
in organizing perception. This paralléls the contention that individuals
who prefer visual coﬁplexity do so because it affords thém greater scope
for idiosyncratic interpretatiohs. 'To phrase it another way, there is
more potential for the use of self-generated information in structuring
complex stimuli.

An analysis of variance revealed a significant main effect (p<.01)
for complexity of conceptual structure in that the perceptual-integration
curve of the abstract subjects was higher than that of the concrete
subjects; and a significant main effect (p(.01) for environmental com-
plexity due to the functions increasing to a peak and then decreasing in
a nonmonotonic fashion. Furthermore, thefe was a significant interaction
effect (p<.05) as a result of the concrete subjects reachiﬁg an optimal
performance level at 8 informative statements, while the abstract subjects

performed optimally at information level 12, It is rather interesting
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to note, however, that both of these complexity levels are close to the
10-sided intermediate amount of visual complexity which Munsinger and
Kessen have found subjects tend to prefer.

Overall, the data from this study offer support for the U-curve.
hypotheses advanced by Schroder, Driver, and Streufert (1967). In
addition, they suggest that high scores on the Impression Formation Test
indicate the ability to structure or integrate complex perceptions.
Therefore, if scores on the visual complexity tests, particularly the RA,
correlate with conceptual complexity as measured by the Impression Form-—
~ation Test, it will be more reasonable to argue that greater preference

for complexity involves a greater ability to process or structure it.

Developmental Differences in Impression Formation

As has already been mentioned,Aconceptual systems theory postulates
that there is a developmental itrend such that systematic changes occur in
cohceptual structufe over time; +the progression is from concreteness to
abstractiness, Therefore, in a developmental study, it would be expected
that abstractness would increase as a function of age. Relevant to this
proposition Piaget (1950; Berlyne, 1957a; Brown, 1965; Flavell, 1965)
has remarked that children's ability to "decentre" attention, that is to
assume various perspectives in viewing a physical stimulus, increases with
age. It would seem that ability to decentre in evaluating social
situations should improve with age as well. In his research on moral
Judgments, in which the child is required to form impressions or state
opinions of other persons' behavior, Piaget (1948) has found that as
children become older, they tend to go beyond the perceptually given;
they make their judgments less on the basis of the actions which take
place, and more in terms of the motives or intentions of the persons who

are acting. These two components, decentring of attention and going
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beyond the perceptually given, would appear to be implicated in abstract-
ness as assessed by impression formation,

The findings of an investigation by Gollin (1958) provide more
direct evidence that abstractness, as measured by impression formation,
does increase with age. His research procedure consisted of presenting
children with a silent film, similar to the one designed for adults.

That is, in a number of discrete scenes, a boy of about eleven, is shown
behaving in diverse wéys: in two Bcenes the boy acts kind and helpful;
and in two othef scenes he is destructive and bullying. The subject's
task is 1o write what he thinks of the boy and the things he saw him do;
to give an "opinion" of the boy.

In a pilot study with a sample of 97 male subjects, ranging in age
from_8 to 17, Gollin had judges sort the responses according to 1. whether
the two major behavioral themes‘were recognized by the subject; and
2., whether the subject introduced inferential material in formulating
his impression of the boy. The results demonstirate that articulation
of both the "good" and "bad" themes is positively related to age: only
50% of the youngest age group, the 8- to 9~ year-olds, indicate recognition
of both thémes in their descriptions; +the number of subjects manifesting
such recognition increases to T6% in the 12- to 15~ year-old group;
while in the oldest age group, the 16~ to 17— year-olds, 90% differentiate
the two themes. When the judges sorted the impressions according to
whether the subject attempted to go beyond the action presented in the
film in accounting for ﬁhe star's behavior, two types of inferential
activity were disclosed. The first category, local inference, is scored
if the subject ascribes some underlying condition for one or the other of
the behavioral themes, General inference, which Gollin (1960) compares

to the "Related" impressions formed by adults, involves an effort on the
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subject's part to encompass the diversity of behavior within the personality
“of a single individual. The use of inferential material is also
positively related to age: only 1 of the 43 subjects below the age of 12
employed inference; 35% of the 12- to 15— year-olds introduce some form
of inference; and 65% of the 16= to 17~ year-old group implement such
material.

The 712 male and female primary and secondary school students, who
took part in the main study, were divided into 3 developmental groups,
with mean ages of 10.7, 13.6, and 16.6 respectively. In analyzing the
organizational character of the subjects' impression formation, Gollin
scored the responses with reference to the inferential categories. However,
he did not include the description category employed in the pilot study
to determine whether the subjects articulated the two major behavioral
themes., He reports that fthe incidence of inferential material increases
as a function of age. In addition, girls exceed boys in the use of both
local and general inference at all age levels, with the exception of general
inference in the youngest age group where no sex differencé is revealed.
More specifically, the percentage of boys using local inference at the
3 age levels is 18, 52, and 85 successively; for girls the percentages
are 21, 64, and 92. The percentage of boys attempting to account for the
star's conflicting behavior by the introduction of general inference is
2y 9, and 39; and for girls 2, 21, and 64 for the respective age groups.
Similarly, Wolfe (1963), implementing Gollin's film and scoring criteria
in research with 136 male subjects, ranging in age from 11 to 18, found
that the impressions of 56% of his subjects contained no inferential
material; 26% of the responses showed local inference; and only 18% of
the responses were judged to contain general inference. Iurthermore,

he poinis out that age was significantly related to abstractness of
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inpression formation.

For lhe purposes of this study, the important implications of
Gollin and Yolfe's data are that abstractness does seem to increase as
a function of age; and therefore, that the degree of correlation between
complexity preference and impression formation scores may increase with
age as well. The latter result would be consistent with the suggestion,
formulated in Chapter II, that preference for complexity in younger
children does not necessarily indicate the ability to process or structure
complexity. Rather, it is arpued that such preference may portend a
greater potential to come 1o be able to structure it.

In an experiment which bears on Collin's developmental findings,
Connolly and Harris (1971) requested 60 boys and girls, varying in age
from 5 to 11, to look at a "picture book" comprising a series of con-
gruous pictures of animals and objects, and incongruous pictures composed
of mismatched halves of the congruous pictures. Afterwards, the children
were asked to assign a "name" to each picture. Connolly and Harris
report that children of all ages tended to look longer at the incongruous
pictures, and also shpwed greater incidence of expression change and more
sustained expression change to these pictures. In addition, older
children were more likely to respond to incongruity in terms of these
measures. With regard to picture naming, the researchers note that the
majority of children éonsistently acknowledge only one component in each
incongruous picture or consistently acknowledge both components. On the
basis of these data, a tenable hypothesis is that younger children do not
so much ignore incongruity, as not recognize it. It seems reasonable to
argue that conflict or incongruity must be differentiated before it can be
organiged and integrated. Connolly and Harris suggest that picture naming

might be a useful measure of sensitivity to incongruity. Thus, in studying
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impression formation in children, it seems advisable to include a
description score, similar to the one employed by Gollin in his pilot
investigation, in order to examine how articulation of incongruity
relates to inferential activity.

General lecapitulation

In the next chapter, the reporting of experimental results will
begin, Therefore, a brief synopsis of the theoretical argument generating
the research will be presented here. In Chapter I, it was suggested
that the RA scale, which is supposed to measure variations in preference
for simplicify——complexity, is an index of self-actualizing creativeness,

The line of reasoning developed was that preference for complexity implicates

. openness 1o experience, which is a defining feature of self-actualization.

n

Basically, the two assumptions underlying the use of the RA scale are that
it does indicate differences in simplicity—complexity preference; and
that these differences relate to differences along a simplicity-—complexity
dimension of personality organization. The point emphasized in Chapter
II was that bositive correlations between the RA and the two other measures
of preference for complexity could be interpreted as support for both
these premises. |

With respect to the personality dimension, the esseﬁ%ial elements
of the proposal are that preference for complexity involves a disposition
to impose order on complexity; and this disposition is one manifestation
of a more pervasive orientation towards experience. Within the theoret-
ical framework of Harvey, Hunt, and Schroder (1961) and Schroder, Driver,
and Streufert (1967), the focus is upon the structural aspects of an
individual's orientation towards experience; in other words, upon the
concreteness—abstiractness of his conceptual system. A view corresponding

1o Fiaget's (Flavell, 1965) view of the interrelatedness of structure and




function is fundamental to concertual systems theory: the conceptual
structure of an individual's personality determines how he processes
stimuli and events, and this processing in turn determines conceptual
structure; that is, conceptual systems structure the environment and are
structured oy the environment. Thus, it is feasible to regard the
structural characteristic of a person's response to a given situation as
a reflection of the structural nature of his personality organization.
The purpose of this chapter has been to explain the inclusion of
the Impression IPormation Tests. It is not viable to study directly the
manner in which an individual processes or structures a complex visual
stimulus. tlowever, a personality presented for judgment appears to be
similar to an ambiguous stimulus field in that the constituent parts can
be arranged in a diversity of ways; a number of interpretations are
possible, Therefore, it is hypothesized that the impression formation
procedure can be implemented ito examine an ;ndividual's structuring or
organizing tendency. ILxperiments by Luchins (1948) and Gollin (1954,
1958) have demonstrated that subjects do respond in differentiial fashions
to impression formation tasks, And Schroder, Driver, and Streufert (1967)
order the various patterns of responding along a concrete—abstract dimension
according to the integrative simplicity—complexity they show. If a
significant correlation between preference for complexity, particularly
on the RA scale, and impression formation scores is disclosed, it will be
more reasonable to argue 1. that preference for complexity implies the
ability to siructure complexity; and 2. {fhat it is one facet of a more

generalized approach to experience.
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CHAPTER V.

Complexity Preference in Children and Adults

Introduction

The central concern of this study is to determine whether there is
uniformity of complexity preference., Such a finding would offer support
for the contention that simplicity—complexity preference reflects a
simplicity—complexity dimension of personality organization. In addition,
it seems important to discover if there is a developmental trend in
simplicity-—complexity preference.

Aith regard to age differences in preference for random polygons,
varying in degree of complexity from 3 to 40 sides, Munsinger and Kessen
(1964) have arguéd that experiencg with complexity would lead to the
evolvement of rules for structuring it, and this in turn would result in a
tendency to prefer complex shapes. In two studies, one with art students
relevant to the effects of long~term experience with complex shapes, and
one with university students concerning the effects of short~term experience,
their data has been in agreement with the point of view they advanced.

Continuing their line of argument, it seems reasonable to expect that,
in general, older subjects would have more experience of complexity, and
thus would be more likely to prefer it., However, with a selection of
students ranging from 6 years to university age, Munsinger, Kessen and
Kessen (1964) report on age-invariant preference for an intermediate depree
of complexity, approximately the 10-sided level; and a decreasing preference
for greater amounts of comblekity-with increasing age. More specifically,
the decrease in preference for high complexity shapes is systematic: 7-
year-olds statc lower preference for such figures than do 6~ year-olds;
8- year-olds like them less than do T- Year-olds, and so on. Nevertheless,

Munsinger and Kessen (1964) and Munsinger, Kessen, and Kessen (1964) also
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emphasize that at all age levels, there are consistent individual differ-
ences underlying the group functions.

Thomas (1966) was interested in the contradiction implicit in the
lunsinger and Kessen findings.  Therefore, carrying out an analogous
developmental experiment, he presented polygons varying from 3 to 40 sides
to a sample of subjects aged 7 to 19. First of all, an age-invariani
preference for the 10-sided figures did not emerge. Secondly, although
.the curves for ages 7 through 16 were very.similar and showed a monotonically
increasing preference. for complexity, the preference functions of the 17-,
18-, and 19~ year-olds were nonmonotonic and indicated a decreasing pre-
ference for complexity with age. So Munsinger and Kessen report a
systematic decrease from age 6 onwards; while Thomas notes such a system-
atic trend occurring only with older adolescents. On the other hand,
implementing polygons varying in complexity from 3 to 63 sides Baltes and
Wender (1971) present evidence which is interpretable as support for the
influence of experience on preference. That is, their 2 groups of older
subjects, aged 13 and 15, liked low complexity shapes, the 3- to 16-sided
ones, 1983 than did the 2 younger groups of 9~ and 11- year-olds.

In conclusion, two questions remain in need of clarification:
1+ Is there an age—-invariant mid-range of complexity preference? 2. dhat
is the effect of experience on complexity choice? This latter issue will
be considered in two ways: 1. Dby an examination of age differences within
the developmental sample ranging from age 6 to adulthood; and 2. by
the inclusion of an art class.

Kethod

Subjects
Children

A pilot study was carried out in order to make certain that the

complexity preference tests were viable for use with young children. The
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schools from which subjects were drawn were situated in the City of Durham
district, County Durham, The sample comprised 14 6- to T- year—old male
and female students from S5t. Nicholas Infant School; and 35 10- to 11-
year-old male and female subjects from Pittington Primary Mixed School.

The sample of male and female subjects taking part in the main study
wes selected from schools in the City of Sunderland district, County Durham.
There were 37 8- to 9- year-old students, and 38 10- to 11- year-old
students from Chester Road Junior School. A first-form class of 28 subjects
and a third-form class of 29 subjects were seen at Bede Grammar School.

The students tested at Thornhill Comprehensive School included a class of
30 first-formers; a class of 26 third-formers; 28 sixth-form subjects;

and a fifth~form class of 19 students qualifying for "O" level exams in art.
It should be mentioned at this point, that the schools chosen in both
districts were designated as serving '"mixed-class" areas.

The only distinction between the pilot ahd main investigations is
that subjects in the former were not administered the Impression Formation
Test. Therefore, in this chapter, the complexity preference results for
ithe 284 children-who completed the three visual complexity tests will be
presented. The reasong for the utilization of the Impression Formation
Tests, one suitable for children and one for adults, have been formulated
in Chapter IV, In Chapter VI, the combined resulis for the complexity
preference tests and the Impression Formation Tests will be analyzed.

Adults

The adult sample was made up of the parents of children from Chester
20ad Junior School and Thornhill Comprehensive School, which are located
in the same catchment area. In other words, children who begin their
primary education at Chester Road School will most likely continue their

secondary education at Thornhill.




TABLE 4

Complexity Preference: Devel

Ages
6—- to 7- year-olds
8- to 9- year-olds
10-.to 11~ year-olds
18t form: 11- to 12« year-olds

3rd form: 13- to 14~ year-olds

.5th form: 15— to 16~ year-olds

6th form: 16— to 18- year-olds

parental sample: adults

TOTAL SAMPLE

opmental Divisions

Number of Subjects
14
37
- 13 -
58
55
28
64
348

147.
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The children tested at these two schools were given a note-form to
take home to their parents. The note briefly outlined the purpose of the
research as concerned with the change in design preference with age, and
" the similarities of "taste" between parents and their children. Those
parents who were interested in participating were requested to specify
convenient days and times on the form, and to return it with their children
to the school, Then the 64 parents, 31 couples and 2 mothers, who agreed
to be seen, were contacted and an interview appointment was arranged.

A breakdown of the subject population by age division is summarized
in Table 4.

Frocedure
Children

The children were tested by class in their usual school room, The
teachef was not present dﬁring fhe administration of the visual tasks.
There was no attempt to impose a test-like atmosphere; instead, the children
were told that B wanfed 1o find out what kinds of pictures people liked,
and were asked to help by stating their preferences.,

Adults.

The mothers and fathers were interviewed, by prearranged appointment,
in their homes. Each couple was again informed of the objects of the
study. Then the visual stimuli were shown to the two of them, and they
were requested to indicate their preferences.

The order of task presentation for both children and adults was:
the RA, the Rlandom Polygon measure, and finally, Berlyne's Figures.
Natefials _ ‘ .

The tests implemented nge been described in detail in the chapter
dealing with the ESN sample. However; forrconvenience, the essentials

will be outlined here as well,
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I. RA

This 1s the most important preference-for-complexity measure for
the purposes of this research. The subject's task is to mark L for "Like"
or D for "Don't Like;" next to the appropriate number on his answer sheet,
for every one of the 60 figures displayed. A score of 1 is assigned for
each of the 30 complex items the person likee and for each of the simple
items he diclikes. Scores can vary from O to 60, with a high score in

the direction of high complexity preference.

II. Random Polygons

Symmetrical Shapes: one example of each of the 4~, 8-, and 10-sided
complexity levels.

Asymmetrical Shapes: +three examples of each of the 4-, 6~, 8-, 12-,
16—, and 24-sided complexity levels.

The subject is required %0 write either L or D on his answer sheet
next to the number corresponding to the figure shown.

Four scores were calculated from an individual's responses to this
measure

1« HNean. That is, the average of the number of points-on the
polygoné the subject liked, which was regardéd as his preferred or optimal
~amount of complexity.

‘2. Standard Deviation, This score is considered to indicate the
width of the individual's complexity preference range.

3. HNumber of symmetrical polygons the subject liked.

4. MNumber of asymmetrical polygons the subject liked. The latter
two scores were included as a means of obtaining some data on symmetry-——
asymmetry preference.

III. Berlyne's I'ipures

Pairs of patterns were selected from both Berlyne's non-X (lower-
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complexity) and X (higher—complexity) series, The less complex (LC) and
more complex (}C) alternatives were randomly labelled A or B. Lach pair
of patterns was displayed simultaneously: the subject's task was to
specify which figure he preferred or "liked best" by writing either A or B
on his answer sheet. This form of the task was used with a view to re—
taining the preferential-choice characteristic of diversive exploration,
while at the same time eliciting a verbal preference response. Scoring
involved giving a 1 for every MC pattern the individual preferred. Scores
could range from O to 14, such that a high score reflected high complexity
preference,

Results and Discussion

There are many different ways in which to organize the same set of
data., Therefore, various forms of analysis have been included in the
attempt to understand the complexity preference results. Where necessary,

a form of analysis will be explained before interpreting the relevant findings.

Distribution of 284 Children's Scores

As can be seen from Table 5, the children's scores on the RA, Berlyne's
figures, the Folygon X and Polygon S.D. fall into the low, medium, and
high categories with the largest concentration of scores on all measures
in the medium division, and lesser scatterings in the two peripheral
divisions, Such a frequency distribution indicates that preference for
complexity is a continuously distributed variable in a sample of normal
children, replicating the results which emerged with the LISN children.
However,>it is rather interesting to note that in the 6~ to 7~ year-old
subgroup, none of the children score in the high category on either the
RA or Berlyne's figures,

Bearing on the question of whether there is an age-invariant prefer—

ence for a mid-range of complexity, 194 of the 284 children (68.3}) had
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a Folygon X score Talling within the medium category. In addition, an
examination of the digpersions by age level shows that‘for each subgroup,
the largest number of subjects prefer a moderate amount of complexity.
Overall, these findings are consistent with the Munsinger and Kessen
developmential data.

Intercorrelation Data for Children

By means of computer, the Pearson product-moment correlation co-
cfficient was calculated between each score>and every other score for the
chiidrcn's results,  The names and identifying numbers of the variables
submitted for analysié are itemized in Table 6.

The correlation matrix for the 284 children is presented in Table 7.

I. Ape

None of the moré important preference~for-complexity scores, that
ie, the RA, Berlyne's figures, of the Polygon i, showed any significant
correlation with age. There was, however, a significant negative corre-
lation (P'<.C1) between age and both the number of symmetrical figutes
liked and the number of asymmetrical figures liked. This perhaps means
that children manifest an inoreasing specificity of choice as they become
older.

II. Sex

No significant relation between sex and any of the other variables
was revealed. On this basis, it can be tentatively suggested that, with
a sample of normal children, there are no sex differences in preference
for complexity.

III. Complexity Preference lMeasures

There was a significant positive correlation of .55 (p<.01) between
the RA and Berlyne's figures; a significant positive correlation of .29

(p<.01) between the RA and the Folygon f; and a significant positive




TABLE 6
Complexity Preference: Developmental Study of 284 Children

Variabhles included in the Data Analysis with Identifying
Numbers, Means, and Standard Deviations for each of the

Measures
mean standard
deviation
ase 11.81 2.66
MALE 1
OX FEKALE 2 1.53 +30
RA 28.33 10.07
Berlyne's figures 5.23 2.62
polygon mean _ 12.63 2.51
(x)
polygon standard deviation 6.01 1.25
(s.D.) '
number of symmetrical polygons
liked (sym.) 2.15 W11

number of asymmetrical polygons '
liked (asym.) ' 9.63 3.08

154,
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correlation of .21 (pc.Of) between Berlyne's figures and the Polygon x.
Thus, the sample of normal children demonstrate consistency in their liking
for complexity on the 3 principal pfeference scores. Ifurthermore, there
was a significant positive correlation of .58 (p<.01) between the FPolygon
X and Folygon S.D.; but the Polygon S.D. did not show a significant
relation to either the RA or Berlyne's figures.

To summarize briefly at this point: it would seem that the child,
who scores in the direction of high preference for complexity on the RA,
is also disposed to select the more complex (MC) alternatives of Berlyne's
figures, and is more likely to have a high X on the Random Polygon measure.

IV. Symmetry—Asymmetry

First of all, inspection of Table 6 shows the mean Sym. score to
be 2.15 out of a possible 3}, indicating that the ﬁajority of children tend
to like the symmetrical figures. However, there was a significant negative
correlation (p<.01) between the RA and number of symmetrical figures liked.
The correlations'between Sym. and Berlyne's figures and between Sym.
and'the Folygon X, although negative, were not significant. On the
other hand, there was a significant positive correlation between Asym,
and both Berlyne's figures (p<.01) and the Polygon X (p<.05). Rather
surprising is {he finding that the Polygon S.D. was positively related
(p<.01) to both Sym. and Asym. This is explainable when it is observed
that there is a correlation of .03 between Sym. and Asym., which suggests
independence rather than polarity. |

Factor Analysis Data for Children

In a factor analysis of the 8 variables performed by computer, 4
principal components, which accounted for 74.3% of the total variance,
were extracted from the intercorrelation matrix and then rotated to the

varimax criterion (Kaiser, 1958). Interpretation of factors will be
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based on loadings with a value of .30 or greater.

Principal Component Factor Analysis

The unrotated factor loadings and percentage of total and common
variance accounted for by each factor appear in Table &. The first
factor in a principal component solution is typically allarge general
factor; and Factor“I does account for a sizeable proportion, 36.3%,
" of the common variance. Hencé, it is noteworthy that all the éomplexity
preference scores load highly on it: <the RA .62; Berlyne's figures

.65; the Polygon X .73; the Polygon S.D. +65; and Asym. also loads

.59 on this general factor. Such a pattern of loadings reinforces the

picture of consistency of complexity preference.

Varimax Rotation Factor Analysis

Table 9 details the factor loadings and percentage of common and
total variance accounted for by each of the rotated factors. In the
varimax solution, 2 complexity factors were separated out from the

large general complexity factor.

Factor I
Score Loading
Polygon X W87
Polygon S.D, _ .88
}'\Bym. . ’ -31

The first complexity factor accounts for 27.9% of the common
variance. It may emerge due to the large correlation of .58 ﬁetween
the Folygon X and the Polygon S.D., particularly as the S5.D. is not
significantly related to the other 2 principal complexity preference

scores, the RA or Berlyne's figures.
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Factor II
score Loading
RA -.84
Berlyne's figures -.82
Sym, 47
Asym. -.35

This second complexity factor accounts for 30% of the common variance.
The discussion of the complexity factors, especially a consideration
of the possible reasons for the disjunction between them, will be deferred

until the factor anaiysis results for the adult sample are presented.

Factor III
Score ' Loading
Age . .85
Symo . “046
Asym. —060

This factor, accouﬁting for 23.4% of the common variance, is clearly
an age factor, A tenable interpretation of the finding that increasing
age is negatively associated with number of both symmetrical and asymmet-
rical figures liked is that, as children become older, they tend to become

more selective in their preference.

Factor IV
Score ' Loading
Sex ' -.94
Sym. -'38

Factor IV, which accounts for 18.7% of the commén variance, is a
sex—-typing factor indicating that females are more likely to react pos-
- itively to symmetry.

Distribution of 64 Adults' Scores

Examination of Table 10 shows that the adults' scores on the RA and

Berlyne's figures are scattered mainly in the low and medium divisions,
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with the largest concentration in the low division. In fact, the distri-
bution of the adults' scores on these 2 measures corresponds most closely
fo that of the 6~ to T- year—old subgroup. This applies particularly

to Berlyne's figures, as most of the 6~ to 7- year-olds score in the

low category on this measure; and none of these children scofe in the
high category.

However, on the Polygon X and Folygon S.D., the adults' score fall
into the low, medium, and high categories, with the greatest number con-
centrated in the medium category, and lesser dispersions in the two per-
ipheral ones. With regard to the Polygon X, it should Be noted that
AT of the 64 subjects (73.4/%) scored within the medium range, which
accords with the results for the children's sample. Once again, Munsinger
and Kessen's contention that people in general tend to prefer an inter-
mediate amount of complexity is supported.

Intercorrelation Data for Adults

The names and identifying numbers of the variables included in the
data analysis are tabulated in Table 11. Except for the absence of an
age variable, these variables are the same as those for the children's
sample. Using the Pearson product-moment correlation coefficient, each
score was compared to every other score,

The correlation matrix for the 64 adulis appears in Table 12,

1. Sex

Congruent with the finding for the children, no significant corr-~
elation occurred between sex and any of the other variables for the
adults. Thus, with normal subjects, the data so far do not provide
evidence of sex differences in preference for complexity.

Il. Complexity Preference Measures

There was a significant positive correlation of .69 (p<.01) between
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TABLE 11
Complexity Preference: Adult Sample Comprising 64 Cases

Variables included in the Data Analysis with Identifying
Numbers, Means, and Standard Deviations for each of the

Measures
ne standard
‘ an deviation

MALE 1
BEX frnii iR 2 1.52 .50
RA 21.05 11.07
Berlyne's figures" 4.09 2.42
polygon mean 11.25 2.57

(X)
polygon standard deviation 5.77 1.16

(s.D.)
number of symmetrical 2.05 .87
figures liked (sym.)
number of asymmetrical 9.42 4 2.23

figures liked (asym.)
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the RA and Berlyne's figures; a significant positive correlation of .50
(p<.C1) between the RA and the T'olygon i; and a significant positive
correlation of .34 (p<.01) between Berlyne's figures and the Folygon X.
Although the Polygon S.D. showed a significant positive relation of .62
(p<.01) to the Polygon X, it was not significantly related to either the
RA or Berlyne's figures.

o in terms of the preference measures, the pattern of the adults’
correlations parallels the children's pattern. In other words, the
individual, who prefers complexity on the RA, is more inclined to select
Berlyne's MC figures, and tends to have a higher optimal complexity level
as reflected by his Polygon X Bcore. In.addition, it is interesting to
observe the higher absolute values of the correlations among the com-—
plexity indices in the adult sample. This would seem to indicate that
adults are more consistent in their liking for complexity than children.

I11. Symmetry—Asymmetry

As can be seen by referring to Table 11, the mean score for Sym.
is 2.05 out of a possible 3. Thus, the majority of adults, like the
majority of children react positively to symmetrical figures. In addition,
for the adult sample, there was a significant negative correlation of
~.28 (p<.05) between Sym. and Asym.

With regard to symmetry - asymmetry and the complexity preference
measures, significant negative correlations were revealed beiween the
number of symmetrical polygons liked and the RA (p<.05), Berlyne's
figures (p<.05), and the Folygon X (p<.01); and a significant positive
relation (p<.05) between the Polygon S.D. and Asym.

The significant correlafion between both Sym. and Asym. and the 3}
principal complexity preference scores, the RA, Berlyne's figures, and

the Folygon X, which do arise in the children's and adults' samples, are

“
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in the expected direqtions. However, the 2 complete sets of symmetry
—asymmetry correlations are not entirely congruent. Therefore, to
summarize with a view to both sets of data: 1. symmetry and asymmeiry
do not seem to define the ends of a dimension; 2. there appears to be
some relation between preference for simplicity--~complexity and symmetry/
asymmetry, but it is not very clear-cut and requires more investigation.
As Grove and Lisenman (1970) have already suggested, for experimental
purposes, it might be advisable to keep the simplicity—-complexity and
symmetry-asymmeiry constructs separate.

Factor Analysis Data for Adults

The Tx7 matrix of intercorrelations was factor analyzed: 3 principal
components, accounting for 71.5% of the total variance, were extracted
and rotated to the varimax criterion. Loadings of .30 and upwards will
be considered in interpreting the factors.

Principal Component Factor Analysis

Table 13 reports the unrotated factor loadings and the percentage
of total and common variance accounted for by each factor, Factor 1
is a general factor accounting for a considerable proportion, 50.2%, of
the identified wvariance. As was found for the children's principal com-
ponent solution, all the complexity preference scores load on this first
factor: the RA .76; Berlyne's figures .70; the Polygon X .83; and
the Folygon S.D. .59, It is interesting to note that Asym. also loads
.28 on the general factor. Furthermore, Sym. loads -.58 in the opposite
direction.

Varimax Rotation Faétor Analysis

Table 14 comprises the factor loadings for the 3 rotated factors
and the percentage of total and common variance accounted for by each one.

The varimax solution again divides the large general complexity factor
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