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RESEARCH ARTICLE / ARASTIRMA YAZISI

Does A Correlation Exist Between Fluid Intelligence And Creativity?

Naksidil Torun YAZIHAN?

Abstract: The aim of the study was to investigate the associations between fluid intelligence and creativity
among young adults. The sample consisted of 26 university students who were recruited through convenience
sampling method. The Raven Standard Progressive Matrices (RSPM) 9 item-form and a divergent thinking test
were used to measure fluent intelligence and creativity, respectively. In order to examine the associations
between creativity and fluent intelligence correlational analysis was applied. The Pearson’s correlation
coefficient revealed that there was no significant relationship between the tests of divergent thinking and RSPM
total score. On the other hand, the results showed a significant positive correlation between the RSPM
visuospatial factor and both fluency (r=.47, p<.01) and flexibility (r=.41, p<.01) dimensions of the divergent
thinking test. As a result, we suggest that certain basic processes regarding fluid intelligence (e.g. visual spatial
reasoning) and creativity operate through common and similar mechanisms. Future studies could investigate the
association between these constructs by using neuro-imagining method and focus on how these skills can be
integrated into real life situations.
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Akiskan Zeka ve Yaraticithk Arasinda Bir iliski Var Midir?

Ozet: Bu ¢alismanin amaci geng yetiskenlerde yaraticilik ve akiskan zeka arasinda nasil bir iliski oldugunu
aragtirmaktir. Elverigli 6rneklem yontemi ile veri toplanmig; orneklem 26 tiniversite 6grencisinden olugsmustur.
Katilimcilara akigkan zeka ve yaraticihigi degerlendirmek iizere sirasiyla Raven Standart Progresif Matrisler
(RSPM) 9 maddelik form ve diverjant diisiinme testi uygulanmistir. Yaraticilik ve akiskan zeka arasinda bir
baglanti olup olmadiginin arastirilmasinda korelasyonel yontem kullanmilmistir.  Pearson korelasyon
katsayisilarina gore RSPM toplam puan ve diverjant diisiinme sonuglar1 arasinda bir iliski bulunamamustir. Alt
boyutlar incelendiginde, RSPM testinin gorsel-uzamsal faktori ile diverjant diisiinme testinin akicilik (r=.47,
p<.01) ve esneklik (r=.41, p<.01) boyutlar1 arasinda pozitif yonlii anlaml iligki elde edilmistir. Sonug olarak,
akigkan zeka (6rn., gorsel uzamsal muhakeme) ve yaraticilikla iligkili belirli temel stireclerin ortak ve benzer
mekanizmalar {izerinden isledigini soyleyebiliriz. Ayrica, yaraticiligin ve akiskan zekanin degerlendirilmesinde
kullanilan malzemeye bagl olarak bu iligkinin degisebilecegini diisiiniiyoruz. Gelecekteki ¢alismalarin bu
yapilart ndrogorintiileme ydntemi kullanarak arastirabilecegi ve s6z konusu becerilerin giinlik hayata nasil
entegre edilebilecegi lizerine odaklanabilecegi diistiniilmektedir.
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Introduction

A large number of studies in the broader literature have
examined the relationship of creativity and intelligence.
Interestingly, however, studies in this area still have
inconsistent results. While one theory claims that
intelligence is necessary, but not the only necessity for
creativity (Barron 1969), other theories suggest that very
high intelligence can interfere with creativity (Sternberg
1996) or is one of the components of intelligence
(Plucker, Esping, Kaufman, & Avitia, 2014).

The construct of fluid intelligence is defined as the
ability to flexibly deduce rules, to think logically, to
reason and to think abstractly (Cattell, 1967). Fluid
intelligence is a complex ability which found to be
associated with a wide variety of cognitive tasks. It is
critical in adapting to new situations efficiently and plays
a critical role in generating solutions to the problems
encountered (Gray &Thomson, 2004).  On the other
hand, creativity is considered as an ability or process that
emerges as an original, valuable and socially accepted
idea or product. It involves unique, useful, and
productive thought and behaviour (Sternberg & Lubart,
1996; Sternberg & Kaufman, 2011). Other characteristics
of this process include the ability to re-establish the
conceptual structures, visualization during creative idea
generation, inhibition of competing ideas, and the sudden
occurrence of a solution during problem solving
(Abraham & Windmann, 2007).

Since a long time, divergent thinking tests have been
used to measure creativity psychometrically (Shi, Wang,
Yang, Zhang & Xu, 2017). According to Guilford
(1967), divergent thinking is characterized by creating
original combinations, using existing knowledge and
generating new approaches and original ideas through
skills such as flexibility and fluency.

On the other hand, fluid intelligence has often been
measured psychometrically by RSPM (Raven Standard
Progressive Matrices) and among many of the
neuropsychological tools, it is one of the most
extensively administered tests in the literature to measure
fluid intelligence (Bilker, Hansen, Brensinger, Richard,
Gur & Gur, 2012; Downey, Lomas, Billings, Hansen, &
Stough, 2014). The test is popular because of various
reasons such as it was designed specifically to measure
Spearman's general ability factor and it has also been
used widely as an assessment tool to measure fluid
intelligence (Spearman & Wynn-Jones, 1951).

The RSPM measures abilities to infer and integrate rules,
to manage goal hierarchies and to form abstractions
(Carpenter, Just & Shell, 1990) and comprised of
different factors. Van der Ven & Ellis (2000) emphasized
that the RSPM contains two significant factors. First one
is identified as gestalt continuation which presents in the
initial items for which the correct solution must be found
according to some gestalt continuation rule and cognition
of figural relations. Second factor is analogical
reasoning, present in most of the later items. The subject
should deduce and use analogical reasoning to find out
the rules in certain changes. According to another study,
RSPM was comprised of three factors namely gestalt
continuation, verbal-analytical reasoning and visuospatial
ability (Lynn, Allik & Irwing, 2004). Particularly in
RSPM, while perceiving or imagining spatial forms, test
taker needs to rotate them in two- or three-dimensions
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and find out the creative solution in any field of
knowledge before matching a spatial form with another
one correctly.

Over time, an extensive literature has developed on
creativity and intelligence. Although the divergent
thinking tests and general intelligence tests such as
RSPM bhoth encompass a strong visual imagery and
visuospatial component, only a few studies focused this
relationship in the literature. For instance, according to
more recent theories, spatial abilities are considered as an
important process both for intelligence creative thinking
(Lohman, 2000; Palmiero & Srinivasan, 2015). Within
executive functions, other related factors such as fluid
intelligence, and creativity was defined by Benedek and
colleagues (2014). They investigated whether the fluid
intelligence and creativity can be explained by a common
executive ability. They have found that while fluid
intelligence was strongly predicted by updating
(component of working memory); creativity was
predicted by both updating and inhibition processes. In
addition, updating which is a highly correlated ability
with working memory was found to explain the relevant
part of the shared variance between intelligence and
creativity. The researchers have concluded that executive
functions contribute to the performance in both
(Benedek, et al 2014).

Creativity is associated with different cognitive abilities,
such as cognitive flexibility, fluency, working memory
and attention which are mostly regulated by the
prefrontal cortex (Dietrich, 2004). The ability to change
traditional or conventional thinking strategies to adopt
new and high-level rules is the most important feature of
creativity theories and the concept of divergent thinking
(Kim, 2005). However, some studies view intelligence
and creativity as two distinct modestly correlated
cognitive abilities (Barron & Harrington, 1981; Wallach
& Kogan, 1965; Nusbaum & Silvia, 2011). The current
study was designed in accordance with “divergent
thinking theory” of creativity (Guilford, 1967). Since the
relationship between creativity and fluid intelligence has
been unclear (Kaufman & Plucker, 2011) we aimed to
examine the possible associations between these two
constructs in young adults.  Study addresses the
following research question: Does significant correlation
exist between factors of fluid intelligence and dimensions
of creativity?

Method

Research Design

In order to explore the relationship between fluent
intelligence and creative we used correlational method
(explanatory research design). A correlation is a
statistical test to determine the tendency or pattern for
two (or more) variables or two sets of data to vary
consistently. By using this research approach, we tested
whether the changes in fluent intelligence reflected to the
changes in creativity.

Participants

The sample consisted of 26 volunteer participants
(male:11; female:15) studying at state universities of
Turkey. None of the subjects had a history of
neurological or psychiatric illness. They were recruited
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through convenience sampling method. The mean age of
the group was (M=25.03, SD=2.87).

Assessment Devices

The Raven Standard Progressive Matrices (RSPM)

RSPM is a standardized general intelligence test that
consists of 60 visually presented, geometric- parallel
items (Raven, Raven, & Court, 1996). The test comprises
of 5 sets (A, B, C, D and E) which contain 12 items in
each set. The A and B sections each contain 12 2x2
matrices, while the C, D, and E sections each contain 12
3x3 matrices. Section A involves finding the missing part
of an image by using gestalt compositions. The other
sections the solutions become more complicated and
require more abstract reasoning. The correct answer
should be selected from a group of 6 possible answers, or
a group of 8 possible answers (Lynn, 2004). The items
are getting more and more difficult in each section and
the solution of items require higher cognitive functions
such as reasoning, abstraction skills, visual-spatial
abilities, working memory, analytical thinking and fluent
intelligence. It was standardized for the Turkish sample
by Karakas in 2004.

Previous research described three different factors for
RSPM (Lynn, 2004). The first factor is “gestalt
continuation”, which requires the perception of the

Table 1. The instructions of divergent thinking tests.
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pattern as gestalt completion and selecting the
appropriate piece without the use of reasoning. The
second factor is “verbal analytic reasoning”, which
requires verbal reasoning, arithmetical addition and
subtraction operations. The third factor is “visuospatial
ability” in which the solutions of the items require
perceptual abilities and visuospatial reasoning. In this
study items were selected from the last two factors. In the
present study, a nine-item short form from sets C, D and
E was used in order to evaluate fluid intelligence.

Assessment Of Creativity

In this study three test composed of three different
questions were used to assess divergent thinking
(Guilford, 1967; Silvia, 2008; Chermahini, Hickendorff
& Hommel, 2012). The unusual uses test requires
generating creative uses of a brick; the object instances
test requires generating creative instances of things that
are round, and the consequences test requires imagining
how different would life be if there is no need to sleep.
All the subjects were instructed that the test was
measuring creative thinking. The instructions of the three
questions are presented in Table 1. Unlike phonetic
fluency tests (e.g., list as many words that start with F as
you can) and semantic fluency tests (e.g., list as many
animals as you can), divergent thinking tests were
expected to evaluate the creative quality of the responses,
not merely the number of responses (Silvia, 2008).

The unusual uses test

questions?

You should write down all the original and creative uses for a brick that you can think of.
Certainly, there are common, unoriginal ways to use a brick; for this test, write down all the
unusual, creative, and uncommon uses you can think of. You have three minutes. Any

The object instances test

You should write down all the original and creative instances of things that are round that you
can think of. Certainly, there are some obvious things that are round; for this test, write down
all the unusual, creative, and uncommon instances of the things that are round. You have three
minutes. Any questions?

The consequences test

Imagine that people do not need sleep anymore and will not experience any adverse outcomes.
What would happen if humans didn’t have to sleep and how different would life be? Write
down all the original, creative consequences of it? You have three minutes. Any questions?

The answers were identified and scored according to four
categories: originality, fluency, flexibility, elaboration
dimension (Chermahini, 2012; Silvia, 2011; Takeuchi,
2010). A brief description of each category is given
below.

Originality: Each response was compared to the total
amount of responses from all the participants. Unique
responses tended to be creative responses, but a response
given only once not always judged to be as creative.
Responses that were given by only 5% of the group
counted as unusual (1 point) and responses given by only
1% of them count as unique (2 points). The responses
which had high frequency rate were accepted as a
common response.

Fluency: Fluency was measured by the number of unique
relevant responses to questions and was related to the
ability of generating many alternative answers. Fluency
scores were determined by the total number of questions
answered after excluding inappropriate responses or
answers that are difficult to relate to the subject.

Flexibility: Flexibility was the ability to create answers
from a broad perspective. Flexibility scores were
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determined by the sum of the total number of different
category types.

Elaboration: The amount of detail in the given responses
were analyzed; e.g., “a doorstop” counts 0, whereas “a
door stops to prevent a door slamming shut in a strong
wind” counts 2 (1 point for explanation of door
slamming and another for further detail about the wind).

Procedure

All participants were instructed about the procedures of
the study and their consent was taken. Thereafter,
standard instruction of the RSPM test was given by the
experimenter and the items from sets C (3 items), D (3
items), E (3 items) were presented in the centre of a
laptop screen according to the original order of the items.
The nine items were selected from the verbal-analytic,
visuo-spatial and the combined factors of the RSPM
identified by Lynn and colleagues (2004). The statistical
analyses were made both with the total score from the 9
items, and the three factors. After completing RSPM,
three questions of the divergent thinking test were given
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in a written form and asked to the subjects to write their
answers on the paper.

The procedures of the study:

(a) Standard instructions were given by the experimenter
and the participants completed the three items of part A
version as practice items from the paper-pen version.

(b) The participants were then seated in front of a laptop.
Standard RSPM instructions were given again by the
experimenter and the participants were asked to complete
the 9 items test.

(c) After the RSPM was administered, participants were
given the divergent thinking tests in which generating
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divergent thinking characteristics. For the statistical
analysis, a p<0.05 was considered statistically
significant.

Results

In order to measure fluid intelligence and reasoning a
nine form of RSPM was administered. The creativity was
measured by the divergent thinking tests comprised of
unusual uses test, object instances test, and consequences
test. To evaluate the difficulty of each item we calculated
percentages of response accuracy. We found that the
highest and the lowest correct responded items were
belonging to the 51 and 11™ items of set E, respectively
(Table 2). We applied Pearson’s correlation statistics to

creative and unusual answers were expected. investigate whether there was an association between

participants’ divergent thinking performance and scores
of RSPM. Significant moderate correlations were found
between RSPM visuospatial factor and fluency (unusual
uses test) (r=.41, p<.05) , (object instances test) (r=.50,
p<.01) and flexibility (object instances test) (r=.42,
p<.05) subtests of divergent thinking (Table3; Table 4).

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) Ver. 20 (SPSS
IBM Corp.; Armonk, NY, USA) statistical package
program. Pearson’s correlation analysis was performed to
determine the correlation between RSPM factors and

Table2. The accuracy rates of each RSPM items.

Items Answers Percentage of correct | RSPM factors
Correct Incorrect answers
C12 16 10 61.5 Verbal analytic
Cl1 22 4 84.6 Verbal analytic
C6 24 2 92.3 Visuospatial
D11 16 10 61.5 Verbal analytic
D9 20 6 76.9 Visuospatial
D8 24 2 92.3 Visuospatial
Ell 3 23 115 Verbal analytic, visuospatial
E6 21 5 80.8 Verbal analytic, visuospatial
E5 26 0 100 Verbal analytic, visuospatial

RSPM: Raven standard progressive matrices

Table3. Summary of Pearson’s Correlation Coefficients

RSPM total RSPM VS RSPM VA VS+VA
Originality (unusual uses) -.069 -.058 .026 -.122
Originality (instances) -.254 =174 -.160 -.195
Originality (consequences) .062 -0.77 -.020 .248
Fluency (unusual uses) .178 A411* -.057 .007
Fluency (instances) .345 .505** .148 .042
Fluency (consequences) .089 .282 -.058 -.049
Flexibility (unusual uses) .043 .313 -127 -.107
Flexibility (instances) .169 425* .051 -.154
Flexibility (consequences) .084 .217 .015 -.071
Elaboration (unusual uses) -.175 -.108 -211 -.032
Elaboration (instances) -.007 -.199 -.060 277
Elaboration (consequences) -.037 .021 -.287 .223

*p < 0.05; **p < 0.01 RSPM: Raven standard progressive matrices, VS: Visuo-spatial, VA: Verbal analytic

Table4. Summary of Pearson’s Correlations Coefficients

Originality Fluency Flexibility Elaboration
RSPM total -.106 .267 169 -175
RSPM VS -.142 AT72* A17* =274
RSPM VA -.067 .066 .068 -.275
VS+VA -.003 -.001 .165 .149

*p < 0.01 RSPM: Raven standard progressive matrices, VS: Visuo-spatial, VA: Verbal analytic

Discussion (object instances: round shapes) and the third (unusual
uses: brick) tests of the divergent thinking were

We did not find any significant correlation between the significantly and positively correlated with RSPM’s

total score of RSPM and the tests used to measure
divergent thinking. Our results indicated that the second
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visuospatial factor. In other words, the magnitude of
correlations found to be significant between the
visuospatial component of the fluent intelligence
(RSPM) and both fluency, flexibility dimensions of the
creativity.

The RSPM was reported as one of the multidimensional
structured tests in the literature (DeShon, Chan &
Weissbein, 1995, Lynn, 2004). As discussed in the
introduction section, according to Lynn and colleagues’
findings (2004), RSPM was comprised of three factors.
In the current study we focused on the second and third
factors which were defined as “verbal analytic
reasoning” and the “visuospatial ability”, respectively.
The reason we chose test items from different factors of
RSPM (instead of using only RSPM total score) was that
we had the opportunity to explore all possible
relationships.

Visuo-spatial items of the RSPM which requires to
perceive and manipulate visual patterns found to be
associated with the fluency and flexibility scores of the
second (object instances: round shapes) and the third
(unusual uses: brick) questions of the test. We conclude
that the cognitive components of fluid intelligence and
creativity tests may share some common cognitive
processes. Regarding RSPM’s factors, verbal-analytic
reasoning mostly benefits from feature integration and
hypothesis testing, whereas the visuospatial reasoning
mostly benefits from elaborate perception to stimulus
features (Chen, Beuckelaer, Wang, & Liu, 2017). Like
RSPM’s visuospatial reasoning, divergent thinking also
requires using the geometrical features of the objects
(brick and round shapes) to create new and unusual
items.

In addition, solution of the items regarding to
visuospatial factor may involve mental operations or
abilities such as rapidly perceiving and manipulating
visual patterns and visual imagery of these patterns. As
suggested in the literature RSPM performance is
determined by a mental imagery approach based on
visual representation (DeShon, 1995). which also appears
to be critical while performing a divergent thinking test.
The literature review shows that mental imagery and
divergent thinking are related to each other (LeBoutillier
& Marks, 2003). The contribution of visual imagery to
creativity have been supported by findings of positive
associations between visual imagery ability and visual,
verbal creative ability (Palmiero, Cardi, & Belardinelli,
2015). In a recent study Benedek’s and colleagues
(2020) have focused on the neural correlates of creative
thought. They have found that generation of original
versus common associations was related to higher
activation in bilateral lingual gyri. They have suggested
that cued search for remote representatives of given
properties are supported by visually mediated search
strategies. In addition, they have suggested that
generation of verbally cued, original associations relies
not only on verbal semantic memory but involves mental
imagery and episodic simulation.

Recent studies show that divergent thinking and
intelligence are overlapping with other cognitive
functions (Plucker & Esping, 2015; Takeuchi, 2011).
One of these functions is executive functions which have
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an important role in cognitive basis of individual
differences in intelligence and creative thought. Fluency
and flexibility are the two components of executive
functions. Intelligence and creativity are thought to be
correlated constructs and considered to have common
executive components (Benedeck, Jauk, Sommer,
Arendasy, & Neubauer, 2014). RSPM, a commonly used
test in the literature for fluid intelligence and reasoning,
includes capabilities such as flexible mind, inference
rules, evaluating target hierarchies, and making high
level abstractions. Neural connections for these abilities
are thought to cover a wide frontoparietal network,
different processing models emphasize varying
proportions of specific roles of prefrontal or posterior
regions. In a recent study it was found that intelligence
and creativity rely on similar neural and cognitive
systems. It was reported that a network that predicted
general intelligence shared over half of its functional
connections with a network that predicted creative ability
which were linking frontal executive regions with posterior
default regions (Frith, 2019).

The current study presents some limitations such as, the
usual way of assessing and scoring divergent thinking
may involve methodological problems. Divergent
thinking tests could be scored in many ways and to an
extent they have reliability problems (Silvia, 2008).
Moreover, it is important to point out that creativity is a
complex construct that is unlikely to be fully measured
by a single test (Nasbaum & Silvia, 2011). For instance,
some researchers consider creativity an attribute of a
product while others consider it as a trait or state of an
individual (Runco, 2007). Our study results also support
the idea that there is not one single aptitude or factor for
creativity. Another limitation was all the participants
were university students therefore, the results had poor
generalizability. Lastly, the sample size was too small,
and we did not administer 60-item set of RSPM.
However, we used a computerised version of RSPM
where other studies did not find any significant
difference across administrations or formats (Williams &
McCord, 2007).

In general, the size of the correlation between
intelligence and creativity seems to depend on the task or
tests used to measure creativity or intelligence. In
addition, the strongest positive relationship usually
obtain from the studies which use latent variables such as
creative achievement (Jauk, Benedek, & Neubeuer,
2014), and when the performance evaluated by the
creative quality of generated ideas (Nusbaum, Silvia, &
Beaty., 2014). Since creativity is a multifaceted
construct a more comprehensive assessment tool may be
more helpful to explore the possible relationship.
Therefore, we must keep in mind that results might
change depending on the tasks used both to measure
creativity and intelligence. In conclusion, the current
study findings showed that the two executive
components of creativity, namely fluency and flexibility
were associated with visuospatial reasoning factor of the
fluent intelligence test. Future research should consider
the potential effects of other cognitive domains such as
problem solving, working memory, cognitive control,
and focus on how these skills can be integrated into real
life situations.
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