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Quantifying creativity: can measures span the

spectrum?
Dean Keith Simonton, PhD

Because the cognitive neuroscientists have become
increasingly interested in the phenomenon of creativity,
the issue arises of how creativity is to be optimally mea-
sured. Unlike intelligence, which can be assessed across
the full range of intellectual ability, creativity measures
tend to concentrate on different sections of the overall
spectrum. After first defining creativity in terms of the
three criteria of novelty, usefulness, and surprise, this
article provides an overview of the available measures.
Not only do these instruments vary according to
whether they focus on the creative process, person, or
product, but they differ regarding whether they tap
into “little-c” versus “Big-C” creativity; only productiv-
ity and eminence measures reach into genius-level man-
ifestations of the phenomenon. The article closes by dis-
cussing whether various alternative assessment
techniques can be integrated into a single measure that
quantifies creativity across the full spectrum.
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Introduction

reativity is a very important psychological phe-
nomenon that has attracted increased research interest in
the cognitive neurosciences.” At the same time, creativ-
ity is an extremely complex phenomenon that renders
such research rather more difficult than studying a more
basic cognitive process, such as attention or memory.*
Because of these difficulties, the empirical research does
not always generate consistent results.” In part, these
inconsistencies can be attributed to the immense variety
of creativity measures.*” There are far more ways of mea-
suring creativity than there are of measuring general intel-
ligence, for example, and these diverse methods do not
even have to agree with each other.® Furthermore, these
measures are often tapping into rather distinct cognitive
events. The goal of this brief report is to survey the alter-
native routes to assessing creativity and to suggest an inte-
grative approach to such assessment. However, before we
can do so, it is first necessary to define what creativity
means. [t would be most unwise to start measuring some-
thing before we know what we are trying to measure.

Defining creativity

Unfortunately, researchers have been somewhat too cre-
ative in their definitions, with over a dozen possibilities
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being suggested in the literature. Most investigators
seem to favor a two-criterion definition: an idea or
response is said to be creative if it is (i) novel or original;
and (ii) useful, adaptive, or functional.”'"* The drawback
to this definition is that it is perfectly feasible for an idea
to be novel and useful without being necessarily sur-
prising. Algorithmic solutions are of this nature. Because
the cognitive processes supporting algorithmic problem
solving are quite unlikely to be similar to the processes
supporting more heuristic problem solving, it is advis-
able to add a third criterion, namely, surprising'’ or
“nonobvious” as determined by the standards estab-
lished by the United States Patent Office."

This three-criterion definition has several repercussions,
including the increased necessity of engaging in blind-
variation and selective-retention (BVSR) processes."”
Yet, from the standpoint of this brief note, the main
implication is that creativity must be separated from
both general intelligence and domain-specific expertise,
neither of which can produce anything surprising
because each is dedicated to converging on the single
most correct response. Convergent thinking seldom
induces surprise. Indeed, the convergent thinking wit-
nessed in the application of general intelligence and
domain-specific expertise is designed for different kinds
of problems than for divergent thinking and other
processes seen in creativity. A nice illustration is the dis-
tinction between reasonable problems that “can be rea-
soned out step by step to home in on the solutions” (eg,
anagrams and crossword puzzles) and unreasonable
problems that “do not lend themselves to step-by-step
thinking. One has to sneak up on them,” eg, all true
insight problems)." Because solutions to unreasonable
problems involve some problem restructuring (eg,
serendipitous changes in problem representation), such
solutions tend involve a Eureka or “aha!” experience,
and accordingly involve different cognitive processes.’

Measuring creativity

Given the foregoing definition, we then have to figure out
the optimal procedures for assessing creativity. It turns out
that the options are, if anything, too numerous. *™'* Many
researchers attempt to measure the processes presumed
to be responsible for the generation of creative ideas, such
as divergent thinking (DT)'*" and remote associations
(RAT)." Other researchers concentrate on assessments
of the creative person, most often via some personality
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measure, such as the Creative Personality Scale (CPS) of
the Gough Adjective Check List.” In addition, because
individual differences in creativity strongly correlate with
both the openness to experience factor in the Five-Factor
Model*?" and the psychoticism scale of the Eysenck
Personality Inventory,”* these latter measures can be
used as indirect predictors.” Taking a different tack, other
investigators will focus on the creative product, often
using the Consensual Assessment Technique (CAT).”
Although distinct, these three approaches do share some
conceptual overlap. For example, scores on the CPS cor-
relate positively with divergent thinking.* And both open-
ness to experience and psychoticism correlate positively
with defocused attention or reduced latent inhibition,
which has been identified as an important process in cre-
ative thought.»#* Moreover, the creativity of persons can
be gauged by the number of creative products or actions
they have generated, identified through either self-reports
or bibliographic sources.”' Because creative productivity
is strongly associated with achieved eminence, some
researchers will use expert evaluations or conspicuous
awards as indicators of creativity.** Such historiometric
measures have been shown to have some highly desirable
features, including high reliability and face validity.”*’

Implicit in the above inventory of measures is a subtle
shift in the magnitude of the creativity assessed. At the
lower level is everyday, psychological, or “little-c” cre-
ativity, whereas at the higher level is eminent, historical,
or “Big-C” Creativity."** On the one hand, lower-level
creativity is most often gauged using a process measure,
such as the unusual uses test,' or an everyday product
measure, such as the CAT.” On the other hand, higher-
level creativity is most often measured using an emi-
nence or productivity indicator.**** Another important
difference is that little-c creativity is usually assessed
using generic instruments that are assumed to be applic-
able to any domain (eg, the RAT), whereas Big-C
Creativity is most often quantified via measures that are
inherently domain-specific. Thus, the creative output of
a scientist might be recorded by domain-specific publi-
cations and citations as well as award recognition.*

Integrating assessment

The key question is whether it is possible to create a
comprehensive measurement tool that does for creativ-
ity what “IQ tests” do for intelligence. That is, can we
devise a scale that taps creativity from almost trivial
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problem solving to the accomplishments of creative
genius and everything between, without a single hiatus?
Most desirably, this measure should be applicable to
every major form of creativity rather than being tied
down to a particular domain. At present, no such instru-
ment exists, but I would like to suggest the most promis-
ing starting point for future developments: the Creative
Achievement Questionnaire or CAQ.” Although the
CAQ concentrates on actual achievements, these
achievements are scaled from an effective zero point
(none whatsoever; the person claims no talent or train-
ing) through various degrees of little-c creativity (eg,
having written a poem or short story), and ending with
domain-specific accomplishments of a very high order
(having received a national prize). The CAQ also
assesses creativity in several distinct domains, including
scientific inquiry, creative writing, humor, theater and
film, visual arts (painting, sculpture), architectural design,
music, dance, inventions, and culinary arts. Finally, scores
on this measure positively correlate with such person
measures as openness and the CPS, and with such
process measures as divergent thinking (including its
components fluency, originality, and flexibility), and
thereby taps into more than just product assessment.

The CAQ has already joined the inventory of creativity
measures used in the cognitive neurosciences.”” Even so,
it would appear that the next step should be an integra-
tive battery of tests that combine the product-oriented
CAQ with both process and person measures that would
better anchor the lower end of the underlying creativity
dimension. In addition, the upper end of the scale can be
further refined by introducing measures of broader
impact, such as citation measures and domain-specific
awards that differentiate the best from the very best.**
Within the sciences, a Nobel Laureate dwells at a more
elite level than elevation to the National Academy of
Sciences.** Precisely merging these diverse assessments
at opposite ends of the CAQ would not be an easy task,
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to be sure. Interpolating such heterogeneous measures
into a single indicator would require extremely careful
calibration based on large samples of research partici-
pants who vary greatly in creativity. Complicating mat-
ters even further, the calibration of the upper end of the
scale would have to be executed separately for each
domain and even sub-domains. The eminence of physi-
cists cannot be scaled in the exact same way as the emi-
nence of psychologists.

A closely related complication concerns the transition
from subjective assessments of creative achievement in
the middle portion of the scale to objective assessments
of creativity achievement at the upper end of the scale.
On the one hand, the CAQ asks respondents to self-
report their products and awards, a clearly subjective
judgment that might differ from one respondent to
another. On the other hand, productivity, eminence, and
similar historiometric measures of achievement depend
on an objective consensus established at the disciplinary
or societal level. It may require some additional empir-
ical research—again largely domain-specific—to learn
how the former method can be made to dovetail prop-
erly with the latter method.

Conclusion

The difficulties aside, some kind of psychometric inte-
gration of creativity measures is required if we are ever
going to be able to differentiate Einstein’s brain from
the brain of his less distinguished colleagues, as well as
separate the brain of a competent but noneminent sci-
entist from someone who is struggling to pass a univer-
sity science course. If we can gauge intelligence across
its full population variance, we must be able to do the
same for creativity. Besides 1Q, we would possess some-
thing that might be styled CQ. Until we obtain a proper
CQ instrument, our neuroscientific understanding of cre-
ativity will always be compromised. .
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Cuantificando la creatividad: ;pueden las
mediciones abarcar todo el espectro?

Dado que los neurocientistas cognitivos cada vez
han estado mas interesados en el fendmeno de la
creatividad, uno de los problemas que surge es
como se puede medir ésta de manera dptima. A
diferencia de la inteligencia, la cual se puede eva-
luar mediante el amplio rango de habilidades inte-
lectuales, las mediciones de la creatividad tienden
a concentrarse en diferentes secciones de todo el
espectro. Este articulo entrega una panoramica de
las mediciones disponibles después de definir la cre-
atividad en términos de los criterios de novedad,
utilidad y sorpresa. Estos instrumentos no varian
solamente porque se focalicen en el proceso crea-
tivo, la persona o el producto, sino que también
difieren en relacion a cémo puntuan la creatividad
(como “poca c” versus “Gran C”); s6lo las medicio-
nes de productividad y eminencia alcanzan las
manifestaciones del nivel de genio del fenémeno.
El articulo termina discutiendo si varias técnicas
alternativas de evaluacion se pueden integrar en
una medicidén unica que cuantifique la creatividad
a través de todo el espectro.

Quantifier la créativité : des mesures
peuvent-elles en couvrir I'ensemble ?

Les neuroscientifiques de la cognition s’intéressant
de plus en plus au phénomeéne de créativité, le pro-
bleme se pose de savoir comment mesurer au
mieux cette derniére. Contrairement a l'intelli-
gence, qui peut étre évaluée par I'ensemble des
capacités intellectuelles, les mesures de la créativité
ont tendance a se concentrer sur différentes parties
du phénomeéne plutét que sur sa globalité. Apres
avoir tout d’abord défini la créativité selon trois cri-
teres, la nouveauté, I'utilité et la surprise, cet article
présente un apercu des mesures disponibles. Non
seulement ces instruments varient selon leur facon
de mettre en évidence le processus, la personne ou
le produit créatifs, mais ils difféerent aussi selon
qu’ils mesurent la créativité avec un petit « ¢ » ou
avec un grand « C » ; seules des mesures de pro-
ductivité et de distinction parviennent a décrire des
manifestations du niveau du génie. L'article conclut
en discutant l'opportunité d’intégrer différentes
techniques d’évaluation alternatives dans une seule
mesure, qui permettrait de quantifier la créativité
dans sa globalité.
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