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RESEARCH NOTE

Preference for Complexity and Asymmetry
Contributes to Elaboration in Divergent Thinking

Anatoliy V. Kharkhurin and Sergey R. Yagolkovskiy
National Research University Higher School of Economics

The study continues the exploration of the contribution of creative perception to creative
potential. Creative potential was operationalized as divergent thinking and measured by the
Abbreviated Torrance Test for Adults. Creative perception was operationalized as
a preference for complexity and asymmetry and was assessed by a standard Barron-Welsh
Art Scale. Sixty-five undergraduate college students participated in the study. Preference for
complexity and asymmetry was found to make a measurable contribution to the elaboration
trait of divergent thinking. This finding suggests that in addition to the process, product,
person, place, persuasion, and potential perspectives, creativity construct can be evaluated
from the standpoint of creative perception.

INTRODUCTION

The present work continues a project investigating contributors
of creative perception to creative potential. Creative perception
paradigmpromises to add a newperspective on themultifaceted
construct of creativity. Presently, this construct is approached
from the perspective of a creative person, a creative process,
a product of creative activity, environment or place in which
creative activity occurs, persuasion of others in plausibility of
creative outcome, and potential to engage in creative activity
(Rhodes, 1961; Runco, 2003; Simonton, 1990). The current
creative perception paradigm expands the 6Ps approach with
a study of various aspects of individuals’ perception, which
potentially prompt their creative engagement. Thus, in addition
to process, product, person, place, persuasion, and potential
perspectives, it suggests that creativity construct can be evalu-
ated from the standpoint of creative perception.

The first study in the project (Kharkhurin, 2017) looked at
the creative perception of the self. It was operationalized as
creative self-efficacy, which refers to creative people’s ability
to identify their creative potential (Tierney & Farmer, 2002).

The study revealed that creative self-efficacy makes
a measurable contribution to creative potential. Evidently,
creative self-perception is a mode of perception directing
inwards, toward a person’s self. The present study considered
an opposite mode of creative perception, the one directing
outwards, toward the environment. The study proposed that
creative people’s ability to identify creative elements in the
environment contributes to their creative potential.

Creative perception of the environment addresses the extent
to which an individual is able to distinguish between creative
and non-creative elements of objects or scenes. The mean-
ingfulness of this perspective on creative perception can be
inferred from the perceptual/cognitive approaches to aesthetics
in visual art (Gibson, 1954, 1971; Hochberg, 1978, 1979),
which in turn are derived from cognitive theories considering
how art is created out of experience (Lockhart & Craik, 1990;
Lockhart, Craik, & Jacoby, 1976). Gibson and Hochberg
claimed that aesthetic activities appear from everyday cognitive
and perceptual processes. Gibson (1971) differentiated between
“invariants” and “aspects” to relate the interpretation and pro-
duction of creative work to everyday perception. Invariants are
constructed from stable or constant characteristics, which are
necessary and sufficient to identify an object. Aspects represent
impermanent features and determined by the unique temporal-
spatial location of the observer in relation to an object. One way
in which everyday perception differs from aesthetic perception
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constitutes the habit of attending to invariants and disregarding
aspects. It also distinguishes between artists and people with
a limited aesthetic sensitivity. The latter perceive a work of art
in terms of invariant (identifiable) objects and themes, whereas
the former perceive a constellation of an infinite number of
aspects. Artists notice aspects in the world around them, use
their knowledge and expectations to attend to highly informa-
tive ones, and transform their own perceptual experiences into
aesthetically valuable work (Cupchik, 1992). Hence, the aes-
thetic perception of the world may influence aesthetic activity.
In terms of the present study, perceptual/cognitive perspective
on aesthetic activity suggests a possibility that the degree of the
creative experience of the environmental cues may instruct an
individual’s potential for creative activity.

One aspect of this experience appears to be an individual’s
preference for complexity in the perceptual input. This assump-
tion is derived fromGibson’s (1971) distinction between every-
day perception and aesthetic perception, the latter being
characterized by a preference for a complex constellation of
aspects. This account corresponds to various theories of aes-
thetics (Arnheim, 1977; Kharkhurin, 2014; Vygotsky, 1925/
1971) emphasizing the essential role of complexity and contra-
diction in creative work. For example, Vygotsky postulated that
the aesthetical reaction increases as a result of a complication of
creative work. He asserted that additional (parallel) interpreta-
tions complicate the plot, elicit curiosity, arouse conjectures,
and divide attention. Arnheim also accentuated the substantial
role of complexity in creative work: “because meaning is often
complex, the work of art must admit tension and complexity as
intrinsic to its structural wholeness” (Levine, 2002, p. 272).
Hence, preference for complexity might instruct aesthetic per-
ception and therefore could be regarded as a constituent of
creative perception of the environment.

Thus, the preference for complexity could be considered
as one of the predictors of creative potential. Empirical
studies provided evidence for this relationship (e.g.,
Barron, 1955; Eisenman, 1990; Jamieson, 1974). For exam-
ple, Barron found a positive relationship between prefer-
ence for complexity and originality. Indirect evidence also
hints in that direction. These studies considered personality
characteristics of creative individuals, such as tolerance for
disarray and inconsistency (e.g., Ehrenzweig, 1967;
Hentschel & Schneider, 1986), which could be related to
preference for complexity.

Barron and Welsh (1952) developed an empirically
derived metric assessing an individual’s preference for
complexity and asymmetry. Over 60 years of empirical
research demonstrated that this tool successfully differen-
tiated between more and less creative persons in various
scientific, literary, and artistic fields (Barron, 1972; Gough,
Hall, & Bradley, 1996; Welsh, 1976). Creative people tend
to prefer more complex and asymmetrical figures to more
simple and symmetrical ones. The present study operatio-
nalized creative perception of the environment as the

preference for complexity and asymmetry assessed by this
instrument. The preference for more complex and asymme-
trical objects signified a greater degree of creative percep-
tion of the environment.

The preference for complexity may be one of the con-
stituents of creative potential. That is, individuals who
prefer more complex perceptual input may have greater
potential for creative behavior. In scientific literature, crea-
tive potential is closely associated with divergent thinking
(e.g., Guilford, 1950, 1968; Runco, 2013; Runco & Acar,
2012). Guilford (1967) identified four divergent thinking
traits: originality (the tendency to produce ideas different
from those of most other people); fluency (the ability to
rapidly produce a large number of ideas or solutions to
a problem); flexibility (the capacity to consider a variety
of approaches to a problem simultaneously); and elabora-
tion (the ability to think through the details of an idea and
carry it out). Greater performance on divergent thinking test
signified the greater potential for creative behavior.

The present study investigates the contribution of crea-
tive perception of the environment to creative potential. It
hypothesizes that preference for complexity and asymmetry
predicts performance on divergent thinking traits.

METHOD

Participants

Sixty-five Higher School of Economics (Moscow, Russia)
undergraduate students (22 males and 43 females) 17 to 21
(M = 18.09, SD = .70) years old participated in the study.
They received course credits for their participation. This
sample’s size was larger than a minimal size (N = 53 as
calculated by G*Power; Faul, Erdfelder, Buchner, & Lang,
2009) required for one predictor in the linear regression
model, with the probability level .01, medium effect size
(Cohen’s f2 = .24), and the statistical power of .80.

Instruments and procedure

All participants signed consent forms. After that, they
received a divergent thinking test and the test of preference
for complexity and asymmetry.

The test of divergent thinking

Participants’ divergent thinking traits were measured by the
Abbreviated Torrance Test for Adults (ATTA; Goff &
Torrance, 2002). The ATTA was developed on the basis
of the Torrance Tests of Creative Thinking (Torrance,
1966). It consists of activities utilizing the same rationale
as activities in the original test, but in abbreviated form and
requires considerably less testing time, which is particularly
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beneficial when administering it to adults. The ATTA was
used in the studies on multilingual creative cognition
(review in Kharkhurin, 2018) and demonstrated a good
assessment of an individual’s divergent thinking.

The standard ATTA has three paper and pencil activities
preceded by written instruction that explains general guide-
lines and encourages participants to use their imagination
and thinking abilities. In Activity 1, participants were asked
to suppose that they could walk on air or fly, and then to
identify the troubles that they might encounter. This activity
provided verbal fluency and originality scores. In Activity
2, participants were presented with two incomplete figures
and were asked to draw pictures with these figures and to
attempt to make these pictures as unusual as possible. This
activity provided nonverbal fluency, originality, and ela-
boration scores. In Activity 3, the participants were pre-
sented with a group of nine triangles arranged in a 3 × 3
matrix and were asked to draw as many pictures or objects
as they could with those triangles. This activity provided
nonverbal fluency, originality, elaboration, and flexibility
scores.

The standard ATTA procedure assessed four divergent
thinking traits: originality, fluency, flexibility, and elaboration.
Originality measures the ability to produce uncommon ideas
or ideas that are totally new or unique. The sum of originality
scores in all three activities provided an originality raw score.
Fluency measures the ability to produce quantities of ideas,
which are relevant to the task instructions. The sum of fluency
scores in all three activities provided a fluency raw score.
Elaboration measures the ability to embellish ideas with
details. The sum of elaboration scores in Activities 2 and 3
provided an elaboration raw score. Finally, flexibility mea-
sures the ability to process information or objects in different
ways, given the same stimulus. A flexibility raw score was
obtained from Activity 3. The raw scores for fluency, origin-
ality, elaboration, and flexibility obtained in the test were
subsequently transformed into scaled norm-referenced scores
by the recommended procedure (Goff & Torrance, 2002)
which took age-related norms into account. The ATTA man-
ual reports the Kuder–Richardson (KR21) reliability coeffi-
cient for the total raw score for the four traits measured by the
ATTA as .84.

In addition, a verbal criterion-referenced creativity indi-
cators score was computed as a sum of five verbal
responses in Activity 1; and a nonverbal criterion-
referenced creativity indicators score was computed as
a sum of 10 nonverbal responses in Activities 2 and 3.
Each of these 15 responses was given a rating of 0 if the
indicator does not occur, 1 if the indicator appears once, or
2 if the indicator appears more than once.

Further, a creativity index (CI) was computed as a sum
of four norm-referenced and two criterion-referenced crea-
tivity indicators scores. The index represented a composite
measure of overall creativity.

Two independent raters assessed participants’ divergent
thinking abilities using the standard ATTA assessment pro-
cedure (Goff & Torrance, 2002). The consistency of the
assessments of the composite creativity indexes obtained
from two raters was ρ = .70 (p< .001). It showed that the
raters used the same rationale, and their ratings were com-
parable. The ratings of both raters for norm-referenced and
composite ATTA scores were averaged to produce fluency,
originality, elaboration, flexibility, and CI scores.

The test of preference for complexity and asymmetry

Participants’ preference for complexity and asymmetry was
measured by a standard Barron-Welsh Art Scale (BWAS;
Barron & Welsh, 2005). It is an empirically derived metric
consisting of 86 black and white figures of varying com-
plexity and symmetry. These figures were selected from
400 figures comprising the Welsh Figure Preference Test
(Welsh, 1980). The BWAS consists of 24 complex and/or
asymmetrical figures liked by artists and 38 simple and/or
symmetrical figures disliked by artists (together these 62
figures best discriminate artists from control subjects), and
24 figures that are not scored. Participants are asked to rate
the figures as “like” or “dislike.” The scoring procedure
gives one point for liking complex and asymmetrical
designs or disliking simple and symmetrical. Hence, the
BWAS score reflects the preference for more complex and
asymmetrical figures over more simple and symmetrical
figures. The score is computed as a sum of the scores
given to 62 figures; it ranges from 0 to 62.

The BWAS converged significantly with other methods
identifying creative talent (Barron & Welsh, 2005; Eysenck
& Furnham, 1993; Rosen, 1955). The responses to the
pictures are consistent within non-clinical samples with
reliability at or above .90 (Gough et al., 1996).

RESULTS

Table 1 presents descriptive statistics for BWAS, CI, and
four norm-referenced ATTA scores, and Table 2 presents
the correlation between those variables. The CI and ela-
boration were found to correlate significantly with
BWAS.

To determine whether a preference for complexity and
asymmetry predicts overall divergent thinking perfor-
mance, a simple linear regression was calculated to predict
CI based on BWAS score. A significant regression equation
was found (see the first row of Table 3). The analysis
revealed that BWAS contributed significantly and posi-
tively to the prediction of the CI.

To determine which divergent thinking trait can be
predicted by a preference for complexity and asymme-
try, simple linear regressions were calculated to predict
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four norm-referenced ATTA scores based on BWAS
score. As the fourth row of Table 3 indicates,
a significant regression equation was found only for
elaboration. The analysis revealed that BWAS contrib-
uted significantly and positively to the prediction of
elaboration.

DISCUSSION

This study continued the exploration of a potential
contribution of creative perception to creative potential.
Preference for complexity and asymmetry was found to
make a measurable contribution to elaboration in diver-
gent thinking. However, this finding should be inter-
preted merely as a tendency due to the relatively low
coefficient of determination. Gibson (1971) character-
ized aesthetic perception by a preference for a complex
constellation of aspects. Our study demonstrated that
preference for complexity in the environmental input

encourages an individual to embellish ideas with
details. Details could complicate the creative work.
Kharkhurin’s (2014) definition of creativity construct
specified that aesthetics attribute, among others, stipu-
lates that a creative work is satisfactorily complex.
Hence, our finding hints at the possibility that the
aesthetic value of creative work can benefit from
a creative person’s ability to perceive complexity in
the environmental input. We could push it a little
further and suppose that creative perception could influ-
ence not only creative potential but also creative
behavior.

Further, the finding of the positive correlation
between the BWAS and the CI supplied evidence for
the construct validity of the BWAS. The BWAS manual
(Barron & Welsh, 2005) reported that “scores on the
BWAS were shown to relate significantly to ratings of
creativity, whether based on observable products and
performance or on personal style and expressive beha-
vior” (p. 22). The manual reported a range of studies in
which the BWAS correlated with ratings of creativity in
22 samples of students and creative and non-creative
professionals. Our findings suggested that in addition to
determining whether an individual has a predisposition
for artistic or non-artistic perception, the BWAS could
predict divergent thinking performance of this indivi-
dual. Furnham and Bachtiar (2008) also found
a significant positive correlation (relatively low though,
r = .22) between the BWAS and a variation of
Guilford’s (1967) unusual uses test (to list as many
unusual uses of a paperclip, blanket, and pencil case)
among British private school students.

TABLE 1
Descriptive statistics for Barron-Welsh art scale (BWAS), creativity

index (CI) and four norm-referenced ATTA scores, N = 65

Min Max Mean SD

BWAS 10.00 52.00 34.66 9.23
CI 51.50 82.50 70.17 6.58
Fluency 11.50 19.00 16.35 2.07
Originality 11.00 18.50 15.66 1.76
Elaboration 10.00 24.00 16.53 2.45
Flexibility 12.00 18.00 15.12 1.36

TABLE 2
Correlations between BWAS, CI and four norm-referenced ATTA scores, N = 65

Fluency Originality Elaboration Flexibility CI BWAS

Fluency .50*** .12 .38** .66*** .22
Originality .02 .18 .62*** .19
Elaboration .05 .59*** .43***
Flexibility .39** −.06
CI .48***

*** p< .001, ** p< .01

TABLE 3
Linear regression analyses for BWAS predicting CI and four norm-referenced ATTA scores, respectively, N = 65

BWAS predicts F(1, 63) p R2 adjusted-R2 b SE ß t

CI 18.49 .000 .23 .22 .34 .08 .48 4.30
Fluency 3.10 .083 .05 .03 .05 .03 .22 1.76
Originality 2.29 .135 .04 .02 .04 .02 .19 1.51
Elaboration 14.34 .000 .19 .17 .11 .03 .43 3.79
Flexibility .21 .650 .00 −.01 −.01 .02 −.06 −.46
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FUTURE DIRECTIONS

The finding of the study laid one more brick into the
construct of creative perception. The study of creativity
from a perspective of creative perception promises an inter-
esting direction in creativity research. In this regard,
Rhodes’s (1961) classical 4Ps model (process, product,
person, and place) discussed in the introduction, which
was extended to 6Ps by Simonton’s (1990) persuasion and
Runco’s (2003) potential, might receive one more P for
creative perception.

Needless to say that we cannot make any far-reaching
conclusions based on only two studies. Future research in
creative perception can advance in at least four directions.

First, Kharkhurin’s (2017) study and the present work
demonstrated that creative perception predicted creative
potential. Although departing from these findings we sup-
posed in the discussion that creative perception could influ-
ence creative behavior, this last statement needs to be
empirically validated. For example, we can employ
Ward’s (1994) structured imagination paradigm. When peo-
ple try to come up with a novel idea, their imagination is
generally limited by a particular set of properties character-
izing a category to which this innovation should belong.
They tend to select the most common set of properties of
a category as a starting point for their creations (Smith,
Ward, & Finke, 1995; Ward, Smith, & Vaid, 1997).
A number of studies in various domains of creative produc-
tion show that the semantic structure of a category has
a substantial influence on what people produce (e.g.,
Purcell & Gero, 1996; Smith, Ward, & Schumacher,
1993; Ward, Patterson, Sifonis, Dodds, & Saunders,
2002). The “structured imagination” limits individuals’
thinking outside the box; that is, people have difficulties
violating the conceptual boundaries of a standard category
when creating a new exemplar of that category. In the
structured imagination paradigm, the drawings of invented
alien creatures produced by participants are traditionally
coded on three invariants, the features that commonly
appear in most participants’ responses. The drawings of
the creatures that revealed more violations of invariants
were rated as more creative by other people (e.g., Kozbelt
& Durmysheva, 2007; Marsh, Landau, & Hicks, 1996).
This idea of invariants parallels Gibson’s (1971) distinction
between invariants and aspects presented in the introduc-
tion. This distinction informs the difference between every-
day perception and aesthetic perception. Hence, we can
expect that creative perception would predict participants’
performance on the alien creature invention task.

Second, so far we identified only two aspects of creative
perception. We can continue identifying other aspects of
creative perception contributing to creative behavior. For
example, Kharkhurin’s (2014) definition of aesthetics sti-
pulated that a creative work “efficiently presents the

essence of the phenomenal reality” (p. 338). The preference
for essential elements in the environmental input seems,
therefore, to be another aspect of creative perception. The
essential elements could be operationalized in terms of
defining features of a category (cf., theoretical approaches
to semantic memory; Smith, Shoben, & Rips, 1974), key-
words or meta-statements for a given text or necessary
patterns in a drawing.

Third, creative perception can trigger novelty seeking
and exploratory activity (Hirschman, 1980). An indivi-
dual’s ability to attend to semantically heterogeneous
stimuli in the environmental input coincides with
a preference for complexity investigated in the present
study. Empirical evidence demonstrates a relationship
between creativity, novelty seeking, and personal innova-
tiveness as an ability to deal effectively with new ideas
(e.g., Yagolkovskiy, 2019).

Fourth, cultural values and norms appear to determine and
shape the concept of creativity, which in turn may influence
the manner in which creative potential is apprehended and
incarnated (e.g., Lubart, 2010; Rudowicz, 2003; Westwood &
Low, 2003). There is even a radical opinion that “no account
of creativity can be satisfactory unless it is culture-inclusive”
(Glăveanu, 2010, p. 151). If creative perception influences
creative behavior, culture-specific differences in creative per-
ception may also play out in variations in creative behavior
(e.g., Glăveanu & Tanggaard, 2014; Kharkhurin &
Samadpour Motalleebi, 2008). Therefore, it is plausible to
evaluate the effect of creative perception on creative behavior
in different sociocultural settings.
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