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Psychometric and emotional intelligence are considered as two separate theoretical
constructs, although each one has been found to correlate to a certain degree
with measures of creativity. The aim of the present study was to analyze whether
individual differences such as age and gender, together with psychometric intelligence
and emotional competence (EC) predicted creativity. We selected a sample of 376
participants aged 12–88 (mean age = 30.28 years, SD = 19.09 years; 224 females)
to evaluate relationships between these constructs across lifespan. Participants were
administered the Kaufman Brief Intelligence Test-2, the Short Profile of EC, the Creativity
Style Questionnaire Revised (CSQ-R) and the Creative Achievement Questionnaire
(CAQ). T-test on gender differences evidenced that males had higher creativity
achievements compared to females. A path analysis was applied to examine the
relationships between the CAQ and CSQ-R scores as dependent variables and the
potential predictors assessed. Results showed that CSQ-R was significantly predicted
by interpersonal emotional competence and marginally by educational level (p = 0.058)
and intrapersonal emotional competence (p = 0.051). On the other hand, the CAQ score
was significantly predicted by gender, age, and composite IQ. Discussion is focused on
possible theoretical implications.

Keywords: creativity, age factors, intelligence, individual difference, emotional competence

INTRODUCTION

A long tradition of research suggests that creativity is related to general cognitive abilities
(e.g., Guilford, 1967; Kaufman and Plucker, 2011) and increasing evidence underlines
a link between creativity and emotional intelligence (EI) (e.g., Guastello et al., 2004;
Sánchez-Ruiz et al., 2011). Psychometric and EI are considered as two separate theoretical
constructs (Mayer et al., 1999) although each one has been found to correlate to a certain
degree with measures of creativity. Whereas some studies investigated dyadic relationships
amongst these three competencies (i.e., creativity, psychometric intelligence, and EI), lack
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of evidence is available as regards how these constructs are related
to one another. The present study aims to investigate the relation
between psychometric intelligence, EI and creativity, taking into
account demographic variables, such as gender and age. In
the following sections, we will briefly define these constructs
considering their evolution over the life-course and analyze
previous studies which investigated relations amongst them.

Creativity, Psychometric Intelligence,
Emotional Intelligence, and
Demographical Variables
It is beyond the scope of the present study to summarize the
huge amount of studies that tried to define these three constructs,
but all such attempts evidenced that creativity, psychometric
intelligence and emotional competence (EC) cannot be reduced
to single factors and need to be considered as multidimensional
competencies.

Creativity is thought to derive from the interaction between
the individual’s attitudes, cognitive processes and environment
and this interaction produces something both novel and useful
within a given social context (Plucker et al., 2004). The creativity
literature has seen convergence on some core issues. For example,
a basic definition of creativity has pointed out the capacity to
produce ideas and products that are both original and useful or
task appropriate (Plucker et al., 2004; Kaufman, 2016). However,
because of the complexity of the construct, creativity has been
studied at different conceptual levels (Guilford, 1967; Rhodes,
1987; Simonton, 2000; Kaufman and Beghetto, 2009), thus
considering creative achievement, creativity style, and creative
potential. Creative achievement is the actual realization of this
potential and refers to the visible results reached by individual
in the course of life (Carson et al., 2005). For the assessment
of creative achievement self-report measures are generally used
(e.g., Creative Achievement Questionnaire – CAQ; Carson et al.,
2005) investigating the level of creativity in relation to different
domains.

Both classic (i.e., Feist, 1998) and more recent works
(Kaufman et al., 2016) have shown that not only cognitive
characteristics, but also personality traits predict creative
potential and achievement. One such an example is the openness
trait, which is one of the most consistent personality predictors
of creativity (e.g., Silvia et al., 2014; Conner and Silvia, 2015;
Karwowski and Lebuda, 2015; Forthmann et al., 2018). Moreover,
researchers have recently begun to study “how” or “in what way”
people exhibit their creativity (Houtz et al., 2010), that is their
creativity style. Creative style refers to beliefs (e.g., unconscious
beliefs, inspiration, and insight) and to the use of particular
strategies (e.g., brainstorming, taking a walk, and taking notes)
that accompanies creative work. Creativity style can be measured
through the Creativity Style Questionnaire (Kumar and Holman,
1989) or its revised form (QSC-R, Kumar et al., 1997).

Finally, a number of studies focused on divergent thinking
(DT), as candidate predictor of creative potential. DT is generally
measured with tests such as the Torrance Tests of Creative
Thinking, (Torrance et al., 1966) that require to produce different
responses for each specific item, with the aim to assess fluency,

flexibility, originality and elaboration of ideas. However, there
are many arguments (e.g., Weisberg, 2006) suggesting that DT
tests should not be considered measures of creative potential but
rather “estimates of the potential for creative problem solving. DT
is not synonymous with creativity” (Runco and Acar, 2012, p. 72).
Creative potential, usually defined as the human’s ability to do
something new and useful (Sternberg and Lubart, 1999), is more
than DT alone (Runco, 1991; Baer, 1993). Indeed, it also involves
deductive and inductive thinking (Dunbar, 1997; Vartanian et al.,
2003; Weisberg, 2006) and, as outlined in the work of Getzels
and Csikszentmihalyi (1976) and reinforced in the later literature
referring to the nature of creative thought, the ability to use
specific problem solving strategies (Finke et al., 1992; Runco,
1994) and to generate novel and appropriate solutions and
outcomes. The present study did not included measures of DT
but specifically focused on creative style and creative achievement
measures.

The relationship between creativity and intelligence and the
role played by intelligence in creativity is one such continuing
research question: theoretical mechanisms of the links between
intelligence and creativity are still up for debate, specifically
the nature of this relationship. Nowadays, the most accredited
taxonomy of intelligence is that proposed by CHC theory
(Cattell–Horn–Carroll, Alfonso et al., 2005), a three stratum
hierarchical model which includes a general (g) factor and a set of
broad abilities which, in turn, include a subset of narrow abilities.
Psychometric intelligence can be considered a relatively stable
trait across the human lifespan (Deary et al., 2010), although
a decline in intelligence scores in elderly populations has been
reported (Miller et al., 2009; Wisdom et al., 2012), associated
with reduced cognitive control (Craik and Byrd, 1982; Manard
et al., 2014), and impoverished working memory functioning
(Sander et al., 2012). Considering this point of view, creative
ability is conceptualized as a part of intelligence. Although some
studies have focused on fluid intelligence (e.g., Batey et al., 2010),
recent investigations have followed the CHC model’s placement
of creativity, which is in fluid intelligence, or long-term storage
and retrieval (Kaufman, 2015). Fluency (i.e., the ability to quickly
recall a large number of things) has been found (Unsworth
et al., 2010) to be primarily accounted for by working memory
capacity (which is part of fluid intelligence) and by vocabulary
knowledge (crystallized intelligence); its connection with DT, that
is creativity, is certainly straightforward (Kaufman et al., 2011;
Silvia et al., 2013).

The vast majority of past studies focus on creativity and
changing across lifespan in relation to intelligence. Specifically,
it has been found that creativity increases from childhood
to adulthood (Smith and Carlsson, 1983, 1985), and more
specifically when considering creativity tasks involving real-
world problems (Wu et al., 2005). Indeed, the age differentiation
hypothesis (Anastasi, 1958; for a review see Blum and Holling,
2017) proposes that the structure of cognitive ability varies
across respondent age. A prominent theory about the structural
development of cognitive abilities claims dedifferentiation in
old age (Baltes et al., 1999). According to this dedifferentiation
hypothesis, the g-factor explains more variance with increasing
age. Moreover, the dynamic differentiation theory states that
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the development of cognitive abilities in old age is mainly
influenced by common sources, resulting in higher correlations
between different cognitive abilities. In contrast, the non-
dynamic dedifferentiation theory states that changes in different
cognitive abilities are due to a common developmental cause
which influences all cognitive abilities with an invariant strength
with increasing age (for a review see Hartung et al., 2018). We
focused on the relation between intelligence and creativity across
lifespan. Considering the elderly, Zhang and Niu (2013) found a
decline in creativity, while Ueno et al. (2015) found that, in elderly
subjects, higher individual creativity, but not IQ scores, were
significantly related with EEG complexity of resting state, which
is thought to reflect neural network characteristics. In a similar
vein, Jung et al. (2010) found an inverse relationship between
cortical thickness and the creativity measures, as measured by the
CAQ (Carson et al., 2005), thus suggesting that the network was
not limited to a specific brain region, nor to the “more is better”
notion (Jung et al., 2005) that is often invoked in explaining
life-course trajectories. Considering the accepted progressive
thinning of cortical areas in the elderly (Fjell et al., 2009), the
results presented by Jung et al. (2005) and Ueno et al. (2015)
would allow to hypothesize that creativity does not necessarily
decrease according to cognitive decline.

Another issue considered by researchers is the creative
potential in relation to demographic variables such as gender
differences. There are many studies on gender differences, some
using very different methodologies, techniques, and populations
(for a review see Baer and Kaufman, 2008). Research on the
existence and/or direction of gender differences in creativity
has produced mixed and inconsistent findings. Some researchers
find men as more creative (e.g., Schmidt and Sinor, 1986),
whereas others find higher scores in women (e.g., Amabile, 1983;
Richardson, 1986). Others still find no gender differences at all
(e.g., Dudek and Verreault, 1989; Paguio and Hollett, 1991).
These results could be explained by taking into account the
type of creative tasks or questionnaire people have to solve
or fill in (Hardy and Gibson, 2015). Considering this aspect,
men appear more creative when using measures of creative
accomplishment (Simonton, 1994; Piirto, 2004), whereas women
appear more creative when using measures of creative potential.
Collectively, these findings suggest that gender differences
may exist at the measurement level for creativity. Different
theories have been developed to explain gender differences
in creativity. For example, Abra and Valentine-French (1991)
suggested that “creative achievement depends on both biological
and environmental factors... [and] because men and women
differ in both factors, either or both could have produced the
achievement difference” (p. 235). Biological theories of gender
differences in creativity are theories that examine the theory that
androgynous males and females may be more creative than their
less androgynous counterparts. As an example, one currently
popular explanation is proposed by Pinker and Spelke (2005).
These authors suggest that when mean levels are identical on a
given trait, men and women often have different normal curves,
with men’s curves often being flatter. “[E]ven in cases where
the mean for women and the mean for men are the same, the
fact that men are more variable implies that the proportion of

men would be higher at one tail, and also higher at the other.
As it’s sometimes summarized: more prodigies, more idiots”
(Pinker and Spelke, 2005, para. 24). Other theories interpreted
gender differences considering differences in development in
relation to task demand. Hutt and Bhavnani (1976) explained
these differences by the fact that preschool girls, who are more
linguistically and socially competent than preschool boys, may
engage in more symbolic and therefore covert role-play than
boys, and that this kind of imaginative activity would not
be very obvious to an observer. It should be noted that the
behavioral differences observed by Hutt and Bhavnani (1976)
are consistent with gender stereotypes. More recently, Baer and
Kaufman (2008) proposed a new theoretical framework: the APT
model of creativity, which is a hierarchical model that considers
different levels of explanation to interpret gender differences.
The first level (initial requirements) includes things that are
necessary (but not sufficient) for any type of creative production;
the second (general thematic areas) is referred to those skills,
traits, and knowledge that promote creativity; the third level is
characterized by domains where there are limited factors that
promote creativity; and finally microdomains, each with its own
very specialized knowledge that one must master to make creative
contributions, such as biology.

The authors suggested that there seems to be some general
factor at work that is limiting female accomplishment: the
primary general factor being the Initial Requirement of
environment. The environments in which male creators work are
generally more conducive to creative accomplishment than those
of female creators, allowing men to express their creative abilities
more regularly than women. These differences can also be found
in the opportunities available to male and female children and
adults, and differences in the kinds of experiences women and
men are likely to have.

Finally, with reference to EI, this can be defined as the
ability to perceive, recognize and label emotions accurately, to
use emotions to ameliorate reasoning, and to regulate one’s
own emotions (Mayer and Salovey, 1997). Many efforts have
been devoted to possibly consider EI as a standard intelligence
(McCann et al., 2014) and also in these domains hierarchical
models have been proposed. The most influential is the four
factors model (Mayer et al., 2002) which includes accurate
perception and expression, facilitation (use of emotion to
aid problem solving), understanding (of the relation between
emotions and contexts), and management (regulation of
one’s own and others’ emotions). Although EI is related to
psychometric intelligence, it is not included in the CHC model
and many evidences suggest that it is a separate construct (e.g.,
McCann et al., 2014). Some studies have recently tested models in
which established factors of emotional processing were regressed
into factors representing interindividual variance in cognitive
functioning (Mathersul et al., 2008; Adolphs, 2009; Wilhelm et al.,
2010) with mixed results. A study by Hildebrandt et al. (2015)
addressed this issue by means of a latent variable modeling on
selected measures of cognition, emotion recognition and emotion
perception. These authors found limited uniqueness in emotion
expression perception and evidenced that most variance in this
ability can be accounted for by face identity processing and
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general cognitive skills (figural reasoning, working memory, and
immediate and delayed memory).

The effects of aging on EC have been studied by means
of self-reported questionnaires. For example, in a recent study
(Cabello et al., 2014), a lower level of EI was reported in older
people compared to younger people in all dimensions of the
Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT,
Mayer et al., 2002) (perceiving, facilitating, and understanding
emotions) except for the managing emotions subscale. They also
found that EI was significantly correlated with educational level,
and that this variable predicts several dimensions of EI over and
above the effects of gender and age. These results seem to be in
line with neurophysiological evaluations of emotion recognition.
For example, a recent meta-analysis suggests a decline in emotion
recognition in the elderly (Ruffman et al., 2008) and other studies
reported young-old differences in recognizing complex emotions
and mental states in the eyes (Phillips et al., 2002), or in reduced
physiological responses to emotion stimuli (Tsai et al., 2000;
Kunzmann et al., 2005). However, these trends do not necessarily
legitimate to conclude that older people are less emotionally
competent than younger people. Their worse performance
in emotion recognition tasks might be due to confounding
variables such as the nature of the experimental tasks, which
are often characterized for presenting non-spontaneous facial
expression of emotions and may be highly demanding in the
cognitive load required. Moreover, as suggested by Ruffman et al.
(2008), older adults might process emotional information not
necessarily worse, but just differently than younger adults. In
this line a study by Tessitore et al. (2005) suggested that elderly
subjects might engage a more distributed neocortical network
during the perceptual processing of emotional facial expressions,
thus implementing compensatory responses and/or alternative
strategies in processing emotions, as the elderly appear to engage
cognitive/linguistic systems (e.g., Cabeza et al., 1997; Gunning-
Dixon et al., 2003) in the context of a decrease in amygdala
activity (e.g., Iidaka et al., 2002; Gunning-Dixon et al., 2003).

Relationships Between Creativity,
Psychometric Intelligence, and
Emotional Intelligence
As previously mentioned, creativity has been studied both in
relation to general cognitive ability and EI. Creativity seems to
represent the intersection where general cognitive ability and EI
meet each other.

Many studies have investigated the relationship between
psychometric intelligence and creativity. It is known that many
processes involved in the development of creativity actually
represent skills included in the traditional assessment of cognitive
functioning. For example, problem solving, analogic thought,
working memory, sustained attention, cognitive flexibility,
temporal organization, planning, and evaluation of information
adequacy, would appear to be the main cognitive activities
activated when searching for an original idea (Dietrich, 2004),
and most of them refer to the role of the prefrontal cortex
(Carlsson et al., 2000; Abraham et al., 2012). It has been
suggested that intelligence predicts creativity especially when

it is tested through DT tasks, which explicitly require the
subject to be creative at that specific time, in order to evaluate
fluency and originality. In contrast, using self-report measures,
correlations are weaker with cognitive variables and stronger
with other variables, such as personality (Batey et al., 2010).
These findings have made it possible to better highlight the
contradictory relationship between intelligence and creativity:
cognitive performance tasks and DT ability evidently cannot
alone explain the wide variety of creative performances (Batey
and Furnham, 2006). The relationship between intelligence and
creativity is seen in terms of the threshold hypothesis (Jauk
et al., 2013). The basic idea behind the threshold hypothesis is
that to reach high levels of creativity, high or at least above-
average intelligence is required. Guilford (1981) first suggested
the existence of a non-linear relationship between the two
constructs, with the presence of a high correlation between
IQ and creativity scores for an IQ below 120, and a low
correlation for an IQ above the average. Guilford explained this
discrepancy by referring to the way in which individuals differ
in the use of divergent or convergent thinking for problem
solving tasks. Subjects with an IQ below 120 would use most
of their divergent abilities to arrive at a plausible solution,
while those with a higher IQ would rely more on their stable
convergent thinking skills. Recent evidence (Jauk et al., 2013)
suggested that the threshold hypothesis might vary according
to the specific domain of creativity investigated. The threshold
of 120 seems to be valid when the ideational originality is
more demanding, whereas an IQ of 100 was found to be
sufficient for less demanding tasks and an IQ of 85 was
found to fit the threshold for a simply quantitative measure
of creative potential (i.e., ideational fluency). On the contrary,
no threshold was found for creative achievement, i.e., creative
achievement benefits from higher intelligence even at fairly high
levels of intellectual ability. Finally, intelligence seems to be
necessary but not sufficient for creativity and for this reason the
need arises to consider also non-cognitive variables, especially
emotional and personality aspects (Batey and Furnham, 2006).
Recently, Karwowski et al. (2016), in eight studies using different
measures of intelligence (i.e., Raven Matrices – Raven, 2000; the
Baddeley’s Grammatical Reasoning Test – Baddeley, 1968; Hunt,
2010) and creativity (i.e., Test of Creative Thinking–Drawing
Production/Fluency Production/Originality Production – Urban
and Jellen, 1996; Test of Creative Imagery Abilities – Jankowska
and Karwowski, 2015) observed a consistent pattern that
supports the necessary-but-not-sufficient relationship between
these two constructs. The authors concluded that although
evidence concerning the threshold hypothesis on the creativity–
intelligence relationship is mixed, the “necessary condition
hypothesis” is clearly corroborated by the results of appropriate
tests (see also Karwowski et al., 2017).

In this regard, some studies addressed the issue of the relation
between EI, also referred to as EC, and creativity. One line of
research investigated the relation between psychopathology and
creativity, with contrasting results. Some authors (Andreasen,
1997) found that creative writers and their relatives reported
higher percentages of mood disorders compared to controls.
Others found not consistent relations between mood disorders
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and creativity (Waddell, 1998). In this line, Smith and van
der Meer (1994) found that patients with psychosomatic
disorders who scored higher on standardized measures of
creativity produced a greater range of emotional responses,
while those with a more restricted pattern of emotional
expression scored lower on creativity measures. A study
on healthy undergraduate students reported that self-report
measures of creativity (specifically, emotional creativity) were
not directly related to creative behavior (Ivcevic et al., 2007) but
Sánchez-Ruiz et al. (2011) found that EI related to creativity.
Possibly EI might be a trait that enhances creativity under
specific circumstances, for example when creative activities
require the management of emotion (such as in performing)
or, alternatively, EI might counterbalance mood disorders in
improving creative production (Guastello et al., 2004) because
people who possess this skill are more likely to understand
their psychological difficulties and direct them into something
positive.

In summary, a number of evidences seem to suggest that
creativity correlates with both psychometric intelligence and EC
but, to the best of our knowledge, no study has directly combined
the differential contribution of age, gender, general intelligence,
and EC on creativity. Moreover, educational level is considered
one of the most influent mediators of lifespan trajectories in the
variables considered, thus we included it as a possible predictor
of creativity scores.

The aim of the present study was therefore to investigate
predictors of creativity, both in terms of style and achievement.
In particular, we examined the differential impact of socio-
demographic aspects, such as age, gender, and education, and that
of psychometric intelligence and EI.

Based on previous literature we expected a significant impact
of age and psychometric intelligence on both creativity measures,
with a negative relationship concerning age and a positive one for
IQ. We also expected EI to further contribute to creativity, over
and above intelligence and age. Moreover, we expected gender to
have a different role in the creativity dimensions examined, with
men showing higher achievements and women better creativity
styles.

MATERIALS AND METHODS

Participants
The present study was designed in accordance with the ethical
principles for human experimentation in the Declaration
of Helsinki and with the local ethics committee. All adult
participants signed a written and informed consent form
before the study began. All parents of children involved in the
study gave their written and informed consent. None of the
participants had a history of neurological or psychiatric disease,
which was confirmed during an informal interview carried
out before the test phase. We recruited 376 participants aged
12–88 (aged M = 30.28 years, SD = 19.09 years) constituted
by 152 males and 224 females (age males, M = 29.6 years,
SD = 19.32 years; age females, M = 30.7 years, SD = 18.83 years).
All participants had normal or corrected-to-normal vision. The

sample was selected based on demographic characteristics
(educational level) of the Italian population given by
ISTAT1.

Materials
Creativity Style Questionnaire Revised (CSQ-R;
Kumar et al., 1997)
The questionnaire was developed to measure beliefs and
strategies regarding creativity. Participants responded to each
question on a 5-point Likert scale (ranging from 1 = strongly
agree to 5 = strongly disagree). The questionnaire included 78
items falling into seven subscales: belief in unconscious process
(e.g., creative ideas occur to me without even thinking about
them); use of techniques (e.g., I often let my mind wander to
come up with new ideas), use of other people (e.g., I am at my
creative best when I work alone); final product orientation (e.g.,
I usually have a lot of workable ideas); environmental control
(e.g., I typically have background music when I am engaged
in creative work); superstition (e.g., I have a favorite amulet or
piece of clothing that I wear when I am engaged in creative
work); and use of sense (e.g., I tend to use my sense of touch
in my creative work). Cronbach’s alpha estimated for the seven
scales ranged from 0.45 to 0.81, with a median of 0.74. We
decided to focus on the total score of the CSQ-R, which is
given by the sum of each subscale score, in order to have a
quantitative total score to be used in regression and correlational
analyses.

Creative Achievement Questionnaire (CAQ; Carson
et al., 2005)
The CAQ is a self-report checklist consisting of 96 items, divided
into three parts. Part One lists 13 different areas of talent,
including the 10 domains of artistic and scientific creativity, and
three additional domains: individual sports, team sports, and
entrepreneurial ventures. Part Two lists concrete achievements
in the 10 standard domains of artistic and scientific endeavor
(visual arts, music, dance, creative writing, architectural design,
humor, theater and film, culinary arts, inventions, and scientific
inquiry). The participant is asked to place a checkmark next to
the items describing his or her accomplishments. Each domain
includes eight ranked questions weighted with a score from 0
to 7. Each domain consists of a “no achievement” item with a
weight of zero points (“I have no training or recognized talent in
this area”), a “training” item with a weight of one point (“I have
taken lessons in this area”), and six additional items of ascending
achievement (“I have won a national prize in the fields of science
or medicine”). Part Two yields a separate domain score for each of
the 10 domains of assessed creative achievement as well as a Total
Creative score. Part Three consists of three questions asking the
participant to indicate how others perceive him or her, relative
to creative characteristics. The questionnaire shows a good test–
retest reliability (r = 0.81) and internal consistency reliability
(Cronbach’s alpha = 0.96). We decided to focus only on the total
score of the CAQ.

1http://dati.istat.it/?lang=it
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The Short Profile of Emotional Competence (S-PEC;
Mikolajczak et al., 2014)
The S-PEC is a 20-item tool that measures 10 dimensions,
namely, identification of one’s own emotions (Identification-self;
e.g., When I am touched by something, I immediately know
what I feel); identification of others’ emotions (Identification –
others; e.g., I am good at sensing what others are feeling);
understanding of own emotions, (Understanding – self; e.g., I
do not always understand why I respond in the way I do);
understanding of others’ emotions (Understanding – others; e.g.,
I do not understand why the people around me respond the
way they do); expression of own emotions (Expression – self;
e.g., I find it difficult to explain my feelings to others even if
I want to); listening to others’ emotions (Listening – others;
e.g., Other people tend to confide in me about personal issues);
regulation of own emotions (Regulation – self; e.g., When I
am angry, I find it easy to calm myself down); regulation of
others’ emotions (Regulation – others; e.g., When I see someone
who is stressed or anxious, I can easily calm them down); use
of own emotions (Use – self; e.g., I never base my personal
life choices on my emotions); and use of others’ emotions
(Use – others; e.g., I can easily get what I want from others).
These dimensions have been found to load on two higher-order
factors: intra-personal EI and interpersonal EI, forming together
a single EI score. Participants responded to each question on
a 5-point Likert scale (ranging from 1 = strongly agree to
5 = strongly disagree). The questionnaire showed moderate to
strong correlations between each subscale and the global score
(from 0.38 to 0.69), moderate to strong correlations between
intrapersonal subscales and the intrapersonal factor (from 0.43 to
0.73) and strong correlations between the interpersonal subscales
and the interpersonal factor (0.62–0.74). Intrapersonal EC and
Interpersonal EC were moderately correlated (r = 0.57).

Kaufman Brief Intelligence Test, Second Edition
(KBIT-2; Kaufman and Kaufman, 2005; Bonifacci and
Nori, 2016)
The Kaufman Brief Intelligence Test, Second Edition (KBIT-2) is
a brief, individualized test for measuring verbal and nonverbal
intelligence in children and adults from the ages of 4 years
through 90 years. It has three subtests, two (vocabulary and
riddles) are included in the Verbal IQ score and a Matrices
subtest constitutes the Nonverbal scale. Raw scores are converted
into standardized scores (mean = 100, SD = 15). The internal

consistency, specifically the split-half reliability, for the Verbal
Scale and Composite IQ was high (M = 0.91 and 0.93;
respectively). The split-half reliability for the Nonverbal Scale
decreased to 0.80 s and 0.90 s. The adjusted test-retest reliability
for the Verbal Scale was a mean of 0.91, the mean for the
Nonverbal Scale was 0.83, and the mean for the Composite IQ
was 0.90.

Background Information
Participants were asked to fill out a short questionnaire
concerning socio-demographic information, including questions
on educational level, age and gender. Other questions served to
identify exclusionary criteria, such as questions about physical
impairments. For educational level we considered the years of
education.

Procedure
Participants were recruited through advertisements in adult
education centers and social centers or through local schools
across Italy and they agreed to participate in the study voluntarily.
Exclusionary criteria were physical or psychological disabilities
that would compromise their ability to fill out the battery
described above. Participants took part in the experimental
session individually, filling in the questionnaire and KBIT-2. The
order of tasks presentation was randomized. The experiment
lasted approximately 1 h and 30 min.

RESULTS

The first set of analyses was carried out using the SPSS package
(version 21.0; IBM, United States). First, we performed a bivariate
correlation of the main variables included in the study. In
Table 1 the Pearson indexes are reported. Regarding gender,
we classified male as −1 and female as 1 as suggested by
Howitt and Cramer (2011). Descriptives and t-test results about
gender differences are reported in Table 2. All scores, except
CAQ, were distributed normally (asymmetry between −2 and
+2; Trochim and Donnelly, 2006). CAQ scores were log-
transformed and this allowed to have not-skewed data (Bland
et al., 2013).

Results from the correlation analyses evidenced, in particular,
that Interpersonal, but not Intrapersonal, EC was significantly
related to both creativity style and achievement. The relationship

TABLE 1 | Correlations between demographic variables (age and educational level), emotional competence (intrapersonal and interpersonal), and creativity (style and
achievement).

Age Educational level IQ composite Intrapersonal EC Interpersonal EC CSQ-R score CAQ score

Age — −0.38∗∗ 0.01 0.02 −0.13∗ −0.11∗ −0.20∗∗

Educational level — — 0.15∗∗ 0.03 0.19∗∗ 0.14∗∗ 0.07

IQ composite — — — 0.02 0.07 −0.00 0.14∗∗

Intrapersonal EC — — — — 0.40∗∗ −0.03 0.06

Interpersonal EC — — — — — 0.15∗∗ 0.12∗

CSQ-R score — — — — — — .08

∗p < 0.05 and ∗∗p < 0.01.
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TABLE 2 | Mean and SD values for males and females together with p-values and
effect size (Cohen’s d) referred to gender differences.

Males Females

Mean SD Mean SD t(df 374) p Cohen’s d

Age 29.68 19.33 30.85 18.87 −0.586 0.55 0.06

Educational level 3.07 1.02 3.07 1.03 0.009 0.99 0.00

IQ composite 103.22 14.6 100.9 14.86 1.574 0.11 0.17

Intrapersonal EC 31.65 5.07 32.58 5.35 −1.682 0.09 0.18

Interpersonal EC 32.22 5.67 33.35 5.69 −1.896 0.06 0.20

CSQ-R score 241.69 23.1 242.5 24.7 −0.321 0.75 0.03

CAQ score 6.79 10.45 4.62 4.17 2.797 < 0.05 0.3

between the two components of EC was significant, but with
medium effect size, suggesting that the two dimensions are
not overlapped. Furthermore, IQ was related only to creative
achievements but not to EC and creative style.

Gender Differences
We ran a set of t-tests with gender (males and females) as
independent variable and educational level, EC (intrapersonal
and interpersonal) and creativity (style and achievement) as
dependent variables. Table 2 reports the mean and SD values
together with p-values and effect size (Cohen’s d). The two groups
differed only in CAQ scores, with males reaching higher creativity
achievements compared to females.

Concurrent Predictors of CAQ and
CSQ-R Scores
A path analysis was applied using MPlus software (Muthén and
Muthén, 1998–2010). Path analysis was used to examine the
relationships between the CAQ and CSQ-R scores as dependent
variables and the potential predictors assessed, which included
gender, age, educational level, composite IQ, intrapersonal and
interpersonal EC. Multiple indices were used to evaluate model
fit: Chi-square, the root mean square error of approximation
(RMSEA), the comparative fit index (CFI), the Tucker–Lewis
index (TLI), and the standardized root mean squared residual
(SRMR). A non-significant Chi-square, and TLI and CFI values
equal to or higher than 0.90 indicate an acceptable model fit;
RMSEA and SRMR values close to, respectively, 0.06 and 0.08 or
lower indicate an acceptable fit (Hu and Bentler, 1999).

The model’s fit indexes were the following: χ2(1) = 1.07,
p = 0.3, RMSEA = 0.014 (90 % CI = 0.00, −0.138); CFI = 0.998;
TLI = 0.976; SRMR = 0.008. Considering Hu and Bentler’s
(1999) criteria, the model has good fit indices. The proportion
of explained variance for CAQ and CSQ-R scores was relatively
low (8.5 and 5.1%, respectively).

Figure 1 describes the model fitted to the data obtained,
and it is possible to observe that CSQ-R was significantly
predicted by interpersonal EC and marginally by educational
level (p = 0.058) and intrapersonal EC (p = 0.051). On the other
hand, the CAQ score was significantly predicted by gender, age
and composite IQ.

DISCUSSION

The present study focused on an investigation about predictors of
creative achievements and creative style, and took into account
demographical variables such as age, gender, and educational
level together with measures of psychometric intelligence and EC.

First, we explored correlational patterns amongst the
considered variables. It emerged that IQ, as expected,
was significantly related to educational level, but was not
significantly related to EC, considering both intrapersonal and
interpersonal domains. This reinforces the evidence that these
two constructs are distinct from one another (Mayer et al., 1999).
Furthermore, interpersonal and intrapersonal ECs were found to
be significantly related, although the correlation index (r = 0.40)
reflects a medium effect size, suggesting that the two dimensions
are not overlapped.

In order to evaluate predictors of creative achievements and
creativity style a path analysis was applied.

Considering creative achievements, as measured by the
CAQ questionnaire, path analysis showed that age, gender,
and Composite IQ were significant predictors of creative
achievement. Specifically, younger males, and people with high
IQs were found to have higher achievements in creativity, that is,
they reported to have reached higher outputs in different areas
such as arts, sport, and so on. As far as creative style is concerned,
as measured by CSQ-R, it emerged that interpersonal EC is a
positive predictor of the measure, whereas IQ and gender did not
prove to be significant predictors.

Based on previous literature, these results seem to confirm
that gender is related to creative achievements but not to
creativity styles (Simonton, 1994; Hardy and Gibson, 2015).
In the present study this was also evidenced by the analysis
on gender differences, where males were found to have higher
achievement scores compared to females, but the two groups did
not differ in any other variable considered, including creativity
style. In other words, it seems that women have similar creative
potential to males but differences emerge in the opportunity to
transform this potential into concrete creativity output. Although
only speculative, a possible interpretation of this finding might
be in relation to the acknowledged gender gap within the labor
market (Negrey and Rausch, 2009). This is in line with previous
literature (e.g., Baer and Kaufman, 2008) that suggested a limited
female accomplishment in creative achievements is possibly due
to environmental and/or biological (Abra and Valentine-French,
1991) factors. Future research should extend these findings across
different domains.

In the analysis of the role of demographic differences, age
proved to be a significant predictor of creative achievements
but not of creative style. These data are in line with previous
evidence of a decrease in creative achievements in the elderly
(Zhang and Niu, 2013), possibly associated with diminished
interpersonal competence and cognitive resources, which might
limit the opportunities for older people to translate their creative
style into concrete creative outputs. Another account of this
result regards dedifferentiation in old age (Baltes et al., 1999),
which states that in the elderly creativity is mainly influenced by
common sources. On the other hand, age did not significantly
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FIGURE 1 | Model predicting CAQ and CSQ scores. Arrows represent significant relationships at p < 0.01; missing arrows represent non-signi?cant relationships
(p > 0.05). The arrows above the CAQ and CSQ squares represent the residual variance for the dependent variables. Fit indices are as follows: RMSEA = 0.014
(90% CI = 0.00, –0.14); CFI = 0.998; TLI = 0.976; and SRMR = 0.008.

predict creativity style and this suggests that action should be
taken in order to facilitate the expression of creativity in the
elderly.

Considering the role of EC, results from the present study
suggest that particularly the interpersonal component, and
marginally intrapersonal skills, represents a strong predictor of
cognitive style but not of creative achievements. This is partially
in line with studies that suggest that the openness trait is
one of the most consistent personality predictors of creativity
(e.g., Silvia et al., 2014; Conner and Silvia, 2015; Karwowski
and Lebuda, 2015; Forthmann et al., 2018). In other words,
over and above demographic differences in age, gender and
education and taking into account cognitive skills connected
to intellectual functioning, creative style can be predicted on
the basis of people’s skills in recognizing and managing one’s
own emotions and those of others. Thus, having good skills in
understanding and managing others’ emotions might represent a
crucial skill for developing ideas and unconventional solutions.
Considering a frequently used model to explain creativity called
Knowledge, Skills, Abilities and Other Attributes (the so-called
KSAO model), the present study might help in defining some
aspects. With regards the “Other” category of the KSAO model,
which typically includes personality traits, willingness to take
risks (Schmitt and Chan, 1998; Motowidlo, 2003; Stevens, 2012),
and motivation (Weitz et al., 1986), our results contribute to
better specify the “Other” category by introducing age, gender,
interpersonal EC, and Composite IQ. In other words, intelligence
could be a necessary but-not-sufficient condition of creativity
(e.g., Karwowski et al., 2017).

The design of the present study did not allow to directly
test the threshold hypothesis (Guilford, 1981; Jauk et al., 2013)
concerning the variation in creativity levels across different IQ
levels, but our results suggest that IQ is principally related to
creativity achievements and not to creativity style. In accordance
with previous literature, the results from the present study
suggest that IQ has differential effects on distinct domains of
creativity (Jauk et al., 2013). In particular, better achievements
seem to require higher IQ, possibly because the fulfillment
of creative ideas into concrete outputs requires higher order
cognitive skills that encompass the creativity domain.

The generalizability of the present study might be
restricted by some limitations. First of all, the data on
creativity styles and achievements were collected solely
through behavioral questionnaires, so future investigations
also including the evaluation of creative potential would
be useful. Moreover, although the sample of the study
was relatively large, it did not allow for detailed subgroup
analysis based on individual differences variables. For
example, further research involving a comparison of
predictors across different age ranges would be valuable.
A final consideration concerns cultural background: the
present study was conducted on an Italian population and
it would be intriguing to perform cross-cultural studies
that considered trajectories for cultural mediated traits
such as creativity. Despite these limitations, to the best of
our knowledge this is the first study that puts together the
analysis of demographic differences, intellectual functioning
and EC as predictors of creativity style and achievements.
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In summary, the results of the present study seem to be in line
with some recent functional evidence, which fosters the idea that
creativity arises from a complex interaction between cognitive
skills, individual differences variables and EC. Furthermore, the
study clearly highlighted a differential influence of cognitive,
demographic, and emotional factors on the two distinct domains
of creativity considered: achievements and cognitive style. This
reinforces the idea that creativity is not an all-in-one construct.
Possible implications from the present study could include the
implementation of intervention programs that enhance not only
the cognitive components associated with creative behavior but
also EC and awareness.
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