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ARTICLE INFO ABSTRACT

Keywords: Childhood is a pinnacle of both creativity and curiosity, and although these constructs theoretically overlap, few

Creativity studies have probed whether they are directly related in childhood or driven by similar cognitive and emotional

Curiosity processes. Across two online Zoom sessions, 36 3- to 6 year-olds completed six tasks measuring diverse mani-

Early childhood . - .. . . .

M ¢ festations of curiosity and creativity, as well as tasks assessing vocabulary, self-esteem, and executive function.
easurement

Caregivers also completed questionnaires regarding their children’s curiosity. Only two significant, positive
correlations were found between indices of creativity and curiosity: between originality of ideas (creativity) and
breadth of exploration (curiosity), and between creativity on a production-based task and parent-reported
breadth of exploration (curiosity). Further, the two constructs were predicted by different child characteris-
tics. Age was the main predictor of creativity; originality of children’s ideas in two divergent thinking tasks
decreased with age, while fluency and holistic ratings of production-based tasks increased. Self-esteem, in turn,
was the strongest predictor of curiosity, correlating positively with several subtypes of parent-reported curiosity.
The results of this exploratory study suggest creativity and curiosity may not be as closely linked in childhood as
some have proposed, and that pinpointing their relations will require careful attention to the individual com-

Child development
Cognitive development

ponents and expressions of each construct.

Introduction

Creativity and curiosity are often mentioned in the same breath. Both
are critical for the ability to learn and innovate, and there is a popular
perception that both peak in childhood and fade with age and education
(though empirical evidence for this decline is inconclusive; Barbot et al.,
2016; Claxton et al., 2005; Engel, 2011). As such, there is a clear need to
understand the processes underlying both creativity and curiosity in
early childhood. However, little work has mapped the trajectory of these
skills before the age of 5 and even less has examined the extent to which
they rely on shared or distinct cognitive and socioemotional processes.
Understanding the overlap between creativity and curiosity early in life
can not only help advance the field’s understanding of their basic nature,
but also better equip caregivers and educators to support children’s
creativity and curiosity. Pinpointing the mechanisms giving rise to these
behaviors can help us understand whether similar practices can promote
both creativity and curiosity (as is sometimes assumed; e.g., Scott-Bar-
rett et al., 2023) or whether distinct approaches are needed.

Curiosity is broadly defined as an intrinsic desire to acquire new
information and fill knowledge gaps (Berlyne, 1966; Kidd & Hayden,
2015; Loewenstein, 1994) while creativity is the generation of novel and
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useful ideas (Rhodes, 1961; Runco & Jaeger, 2012). Both curiosity and
creativity rely on diverse cognitive and emotional processes and can be
expressed in diverse ways (Amabile, 2012; Jirout & Klahr, 2012; Lubart
et al., 2013). The ability to generate a creative idea, for instance, relies
on the ability to identify problems, fluently generate and connect ideas,
willingness to take risks, and motivation to engage in the creative
endeavor (Albert & Runco, 1988; Guilford, 1959; Lubart et al., 2013;
Wilson et al., 1954). Creative ideas can be expressed in diverse
domains-including art, narrative, and problem-solving—with slightly
different processes contributing to different expressions (Hong & Mil-
gram, 2010; Lubart et al., 2013). Curiosity, too, is expressed in diverse
ways and motivated by varied affective and cognitive states. Researchers
have identified two broad categories of motivation for curiosity: seeking
information because one derives joy from discovering new things
(interest-type curiosity), or seeking to alleviate the discomfort associ-
ated with a gap in knowledge (deprivation-type curiosity) (Litman,
2008). Others have broken down curiosity further based on its specific
focus and manifestation. For example, social curiosity (a drive to learn
about others’ thoughts and actions) appears to be a distinct dimension of
curiosity in both children and adults (Kashdan et al., 2018; Lee et al.,
2023). These various motivations, in turn, can be expressed through a
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variety of information-seeking behaviors, including exploration (inter-
acting with the environment to find out more about it), requesting in-
formation from others, and persisting in these behaviors until curiosity is
satisfied. Research suggests many of these diverse expressions of curi-
osity and creativity can be observed as early as infancy (Hoicka et al.,
2016; Lee et al., 2023) and childhood (Russ, 2014; Vries & Lubart,
2019).

Despite having arguably distinct motivations (Singh & Murayama,
2024), curiosity and creativity have been proposed to operate in tan-
dem. They have been linked to a common set of personality traits,
including tolerance for ambiguity and openness to experience, sug-
gesting a similar mindset sets the stage for both phenomena (Hardy
et al., 2017; Kenett et al., 2023; Puryear et al., 2017). Both constructs
also involve engaging with novel ideas or information, and a sensitivity
to and motivation to seek novelty has been proposed as a shared un-
derlying mechanism (Ivancovsky et al., 2024). On a neural level, similar
networks-including hippocampal networks related to memory-are
implicated in both (Kenett et al., 2023). Finally, curiosity and creativity
involve a similar interplay of bottom-up and top-down processes. Re-
searchers have drawn a parallel between broad, interest-driven mani-
festations of curiosity (desire to acquire knowledge broadly) and the
divergent element of creativity (generating ideas); parallels have also
been drawn between “exploitative” or deprivation-driven curiosity
(striving to fill a specific knowledge gap) and convergent aspects of
creativity (finding a solution for a specific problem) (Ivancovsky et al.,
2024; Kenett et al., 2023). Beyond relying on similar mechanisms,
creativity and curiosity might also operate sequentially with one giving
rise to the other. A curiosity-driven search for information might trigger
creativity by leading individuals to consider new ideas, problems, and
solutions (Carr et al., 2016; Hagtvedt et al., 2019; Mumford & McIntosh,
2017). Conversely, creativity might spark curiosity because creative
endeavors can lead individuals to notice knowledge gaps and generate
feelings of uncertainty—a known trigger of curiosity (Baer & Kidd, 2022;
Harrison, 2016; Jirout & Klahr, 2012).

While there are theoretical parallels, the link between creativity and
curiosity has rarely been empirically investigated and findings are
inconclusive. A recent meta-analysis of this association (Schutte &
Malouff, 2020) only identified ten studies, eight focused on adults and
two on middle- and high-school students. Curiosity and creativity were
moderately, positively correlated across studies (mean effect size of r =
.41), but the strength of the relation depended on the measures and the
dimension(s) of creativity and curiosity assessed. The correlation was
relatively strong (r = .52) when both constructs were measured using
surveys, in which participants self-reported how well various manifes-
tations of curiosity (e.g., seeking new experiences) and creativity (e.g.,
being insightful) described their behavior (Hunter et al., 2016; Schutte
& Malouff, 2020). However, the link was weaker when curiosity was
self-reported while creativity was measured using observer ratings of
products generated by the participant. The exploration dimension of
curiosity (drive to learn things broadly) was also more strongly associ-
ated with creativity than the deprivation dimension (striving to fill a
specific knowledge gap). Since publication of this meta-analysis,
another study has expanded this literature by examining links be-
tween adults’ creativity and curiosity using behavioral measures of both
constructs (Koutstaal et al., 2022). In this study, behaviors reflective of
curiosity (question-asking and information-seeking) tended to be posi-
tively associated with both divergent and convergent creative thinking.
However, curiosity regarding specific knowledge gaps was most strongly
associated with convergent thinking, suggesting a specific link between
deprivation-type curiosity and convergent creative processes. Collec-
tively, this body of work highlights two important lessons for research
on the creativity-curiosity link: it is essential to consider how these
constructs are measured, and to consider the components of each
construct.
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Creativity and curiosity in childhood

Research on the creativity-curiosity link in children is even more
limited than in adults. The self-report measures commonly used in adult
studies can be difficult to implement with young children, whose ability
to understand the questions and reflect on their own cognitive processes
is limited. Notably, none of the studies in Schutte and Malouff’s (2020)
meta-analysis of the creativity-curiosity link included children younger
than ten. This leaves open critical questions about the relation between
creativity and curiosity early in development, when the foundational
skills underlying both constructs are first emerging (Gross et al., 2020).

From a young age, children avidly explore their environment, and do
so more persistently when there is more information to be gain-
ed-suggesting their exploration is motivated by curiosity (Perez & Fei-
genson, 2022; Schulz, 2015; Sim & Xu, 2017). Recent work has also
found a multi-dimensional structure in children’s parent-reported curi-
osity, similar to adults’ self-reported curiosity, further suggesting curi-
osity comprises a coordinated set of information-seeking behaviors early
in life (Kashdan et al., 2018; Lee et al., 2023). Children as young as
preschool also engage in creativity-related behaviors, such as trying
multiple solutions for a problem and mentally transforming objects’
identities (Russ, 2014). While they may not yet have the knowledge and
opportunity to generate creative products that are novel and useful to
others, they have the capacity and motivation to engage in creative
transformations relevant to themselves and their own learning (some-
times referred to as mini-c creativity; Kaufman & Beghetto, 2009). All of
this evidence suggests curiosity and creativity are already present early
in life, and have similar behavioral manifestations as in adulthood.
However, whether creativity and curiosity engage the same processes in
children and adults remains unclear. It is possible that creativity and
curiosity tap into distinct sets of processes earlier in development, but
become increasingly unified over time. Conversely, similar to other
higher-order cognitive processes (e.g., executive function; Wiebe et al.,
2011), curiosity and creativity might start out as a more foundational,
unified set of skills that gradually differentiates with development.

A recent study by Evans and Jirout (2023) set out to fill this gap by
examining associations between self-report and behavioral measures of
curiosity and creativity in elementary-school-aged children. The re-
searchers found moderate, positive correlations between creativity and
curiosity when both constructs were assessed using self-report—asking
children to indicate on a 5-point scale how well a series of curious and
creative qualities (e.g., “I am excited to learn new things”) describe
them. However, these correlations did not hold when curiosity and
creativity were assessed using behavioral measures. Evans and Jirout
suggest this null association may be due to limited variability on the
curiosity task and a limited range of tasks (one per construct). To assess
creativity, the authors used a divergent thinking task that asked children
to generate different possibilities. While this is a well-validated
approach to estimating creative potential (Runco & Acar, 2012), ver-
bal divergent thinking tasks may not tap into nonverbal aspects of
creativity (Bijvoet-van den Berg & Hoicka, 2014); because they seek to
isolate a particular set of processes contributing to creativity (divergent
thinking), they also may not provide the full picture of children’s cre-
ative abilities (Lubart et al., 2013; Runco, 2008). Similarly, there are
alternate ways of assessing curiosity. Evans and Jirout (2023) assessed
curiosity as a tendency to continue seeking factual information-a task
that maps well onto the standard definition of curiosity as a desire for
new information. However, there are additional dimensions and ways of
expressing curiosity-such as a preference for uncertainty, or a tendency
to prioritize exploring new things over taking advantage of familiar ones
(Jirout & Klahr, 2012; Kidd & Hayden, 2015)-that could be assessed to
provide a more complete picture of curiosity. In sum, it is possible there
is a link between children’s behavioral expressions of creativity and
curiosity but existing research has not detected it.

Beyond using a wider variety of behavioral measures, understanding
how creativity and curiosity relate could be bolstered by including
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measures of other processes that might play a role in one or both of these
constructs-including self-esteem, executive function, and vocabulary. If
children’s curiosity and creativity rely on similar underlying processes,
examining their relations to external measures could help reveal what
these processes are. If children’s curiosity and creativity are more
distinct, examining these associations could help illuminate how they
differ. Self-esteem may support children’s comfort and confidence in
expressing their curiosity and creative ideas (Markey & Loewenstein,
2014; Pretz & Nelson, 2017). Executive function, in turn, may facilitate
their ability to reflect on, evaluate, and modify their search for ideas or
information. Although the authors are not aware of any studies that have
investigated the link between curiosity and executive function in early
childhood, Vaisarova and Carlson (2023) found evidence that executive
function supports 5- to 6-year-old children’s ability to strategically
modify their creative idea-generation. Additionally, executive processes
are thought to be a shared cognitive mechanism underlying adults’
creativity and curiosity, suggesting they are also important to examine
in children (Ivancovsky et al., 2024). Finally, vocabulary may help
children articulate their curiosity and creative ideas - especially in early
childhood, when verbal skills are rapidly developing. Several studies
have found positive relations between vocabulary and creative task
performance (e.g., Booton et al., 2021; Vaisarova & Carlson, 2021),
though associations with curiosity have not been tested in this age
group. While vocabulary is arguably less integral to creativity and cu-
riosity per se, and more so to their expression, it is nevertheless critical
to consider when examining correlations between them.

The current study

This exploratory study sets out to enrich the field’s understanding of
the link between curiosity and creativity in young children (ages 3 to 6).
The study expands on prior research in several key ways. First, an
exceptionally broad range of measures was used, tapping into diverse
expressions of creativity and curiosity. To measure creativity, two verbal
divergent thinking tasks were used in addition to two production-based
measures (which are less reliant on verbal skills and might capture
creativity more holistically; Lubart et al., 2013; Mottweiler & Taylor,
2014). To measure curiosity, two tasks were used to examine children’s
motivation to explore new spaces and learn new information. A newly
developed parent-report measure of children’s everyday curiosity was
also included. While this method is likely prone to some of the same
limitations as self-report, it has the advantage that caregivers can answer
more specific, elaborate questions about children’s behavior than chil-
dren could answer themselves. Additionally, these measures have been
shown to tap into multiple distinct dimensions of curiosity, allowing for
more nuanced analyses (Lee et al., 2023; Piotrowski et al., 2014).
Assessing curiosity and creativity in many different ways may help
clarify whether the pattern of associations observed by Evans and Jirout
(2023) truly suggests a lack of relation between curiosity and creativity
in early childhood or whether the link was simply not revealed by the
behavioral measures used.

The current study also includes measures of several cognitive and
socioemotional processes that may be linked to both curiosity and
creativity. Including these variables in studies exploring the connection
between creativity and curiosity can help clarify the meaning of any null
findings. For instance, while a lack of association between creativity and
curiosity could suggest curiosity and creativity involve distinct cognitive
and socioemotional processes, it is also possible that these traits are
context-dependent, relying on task-specific combinations of cognitive
and socioemotional factors (Lubart et al., 2013). Examining whether
creativity and curiosity are systematically associated with distinct
cognitive and socioemotional variables could help parse these expla-
nations. For example, if curiosity and creativity are not associated with
each other, but are systematically associated with different cognitive
processes, this might indicate that certain aspects of curiosity and
creativity are truly construct-specific. This exploratory study aims to lay
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a foundation for future research by providing an initial description of
associations between curiosity, creativity, and three other relevant
processes (vocabulary, executive function, and self-esteem) in the same
sample of young children.

Method
Procedure

Data for the current study are drawn from a larger, two-part inves-
tigation of cognitive development. 157 children completed an initial
Zoom session (50-70 min, with breaks), during which they played an
online exploration game to assess their curiosity, participated in a
parent-child book reading activity, and completed an executive function
task (Vaisarova et al., 2024). A subset of these children (N = 36) then
participated in a second session, scheduled on average 3.5 weeks after
the first (SD = 2.5 weeks, range = 0.6 to 11.4 weeks). During this second
session (65-100 min, with breaks), children completed measures of
creativity, vocabulary, and self-esteem in a counterbalanced order.
Approximately half of the children completed the vocabulary task first,
and half completed the creativity tasks first'; all children completed the
self-esteem task between the creativity and vocabulary tasks. Caregivers
were asked not to interact with children during the research tasks, and
both sessions were video recorded to assist with later coding. Between
the sessions, caregivers completed a series of questionnaires reporting
on their family demographics and their child’s curiosity. For a schematic
of all variables and measures, see Fig. 1. For readers interested in more
detail about individual measures and their psychometric properties,
citations can be found in Table 1. Families received a $10 gift card as an
incentive for each session. The study was approved by the Institutional
Review Board at Arizona State University. Parent/guardian consent and
child assent was obtained at the beginning of each session.

Participants

Participants were recruited for the first study session online, through
social media and ChildrenHelpingScience.com. Families who completed
the first session after July 1, 2021 (N = 123) were also invited to sign up
for the second session. Analyses for the current study include thirty-six
3- to 6-year-old children from the United States (Mgg = 58.1 months,
SD = 10.5) who completed both study sessions. Five additional children
who participated in the second session were excluded from the sample
because they did not fully complete any of the second session tasks.
Nineteen of the participating children were described by their caregiver
as female (52.8 %), 16 as male (44.4 %), and 1 as non-binary (2.8 %);
52.8 % of participants were identified by their caregiver as White, 19.4
% as Latinx/Hispanic/Latin American, 19.4 % as Asian/Asian American,
2.8 % as Middle Eastern/Middle Eastern American, and 5.6 % as
multiracial. Caregivers tended to be highly educated: 47.2 % had
completed a graduate degree, 33.3 % had a 4-year college degree, and
the remaining 19.4 % had completed some college.

Missing data

Participants were included in the analytic sample if they had valid
data for at least one behavioral measure from the second session.
However, some were missing data on one or more measures due to child
refusal, experimenter error, or technological issues (0 to 22.2 % of
values missing per measure). These participants were excluded from
individual analyses that included measures for which they were missing
data. Sample sizes by measure are indicated in Table 1.

1 Because there were no statistically significant effects of task order on any
measures of child behavior, data were collapsed across orders.
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Fig. 1. Schematic of all variables and measures
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Table 1
Summary of measures
Task Name Construct Measure N Citation
Type
Sea Creature Curiosity Child 32  Mehlhorn et al.
Exploration Behavior (2015)
Information Trade Curiosity Child 31  Rodriguez
Behavior Cabrero et al.
(2019)
Early Multidimensional Curiosity Caregiver 36 Leeetal (2023)
Curiosity Scale Report
1/D-Type Young Curiosity Caregiver 36  Piotrowski et al.
Children Curiosity Report (2014)
Scale
Divergent thinking: Creativity Child 33  Wallach &
Instances Behavior Kogan (1965)
Divergent thinking: Creativity Child 32  Torrance (1966)
Unusual Uses Behavior
Embedded Figures Task Creativity Child 32 Torrance (1966)
Behavior
Pretend Person Drawing ~ Creativity Child 31  Mottweiler &
Task Behavior Taylor (2014)
Lifespan Self-Esteem Self-esteem Child 34  Harris et al.
Scale Behavior (2018)
Peabody Picture Vocabulary Child 34  Dunn & Dunn
Vocabulary Test Behavior (2007)
(PPVT)
Dimensional Change Executive Child 28 Zelazo (2006)
Card Sort (DCCS) Function Behavior

Measures

Curiosity

Curiosity-driven Exploration. Children’s desire to explore new
environments was assessed using an online search task®. Children were
introduced to a virtual aquarium with five fish tanks, and told they
would have 15 minutes to search the tanks for sea creatures. On each
search attempt, they could choose to either search another of the eight
hiding spots in the current tank or move on to a new tank, with the
caveat that once they left a tank they could not return. The time limit
made an exhaustive search of all tanks impossible, and children had to
choose whether to prioritize fully searching fewer tanks or sampling all
five of them. For additional details of the task protocol, see Vaisarova
et al. (2024). This task drew inspiration from patch foraging paradigms,
used to study decisions about the trade-off between exploiting one’s
current environment versus moving on to explore new, unknown envi-
ronments (Mehlhorn et al., 2015). The number of tanks children
explored in the 15-minute time limit was used as an index of
curiosity-driven exploration, as this value reflected the extent to which
children prioritized exploring tanks they had not yet seen over
continuing to search in the current tank.

Information Trade. Following the search game, children’s desire to
learn new information was assessed using an information trade task:
they were given the option to trade some of the sea creatures they had
found during the search game (their “collection”) to find out what was
hiding behind a curtain. Children were asked whether they wanted to
trade “a little or a lot,” and then selected how much of their collection
they wanted to trade on a 7-point scale marked with visual cues (very
small to large treasure chests). A Likert-type scale was used, rather than
having children trade a specific number of creatures, to account for the
fact that different children found different numbers of creatures during

2 The first session of the larger study from which these data are drawn
included an experimental manipulation to promote children’s strategic explo-
ration (Vaisarova et al., 2024). Approximately half of the children in the current
study sample had been assigned to each condition, and there were no signifi-
cant condition differences in this sample on any of the curiosity or creativity
measures.
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the game.

Early Multidimensional Curiosity Scale. To assess children’s ten-
dency to express curiosity in everyday settings, caregivers completed the
Early Multidimensional Curiosity Scale (EMCS; Lee et al., 2023). Care-
givers read a series of statements about their child’s behavior (e.g.,
“How often does your child ask questions or talk about things that are
new to them?”) and indicated the frequency of each behavior on a
5-point scale from “Never” to “Always.” The current study used data
from 11 EMCS items that have been found to cluster in four factors
indicative of different dimensions of curiosity: social curiosity (desire to
learn about other people), broad exploration (desire to explore many
different features of the environment), persistence (motivation to work
hard to figure out difficult tasks and problems), and information seeking
(desire to seek information about a specific object or experience - e.g., a
novel toy) (Lee et al., 2023). Items in each subscale were averaged to
form a composite score.

I/D-Type Young Children Curiosity Scale. Caregivers completed
the I/D-Type Young Children Curiosity Scale (I/D-YC) to assess two
subtypes of children’s curiosity: Interest-type (driven by the intrinsic joy
of learning new things) and Deprivation-type (driven by the discomfort
of experiencing a knowledge gap) (Piotrowski et al., 2014). Caregivers
read a series of statements (e.g., “My child shows visible enjoyment
when discovering something new”) and rated how well each statement
described their child’s behavior on a 4-point scale from “almost never”
to “almost always.” Items within each subscale (I- and D-Type) were
averaged to form a composite score.

Creativity

Divergent Thinking. Children completed two verbal divergent
thinking measures-the Instances task (adapted from Wallach & Kogan,
1965) and the Unusual Uses task (adapted from Torrance, 1966). In each
task, children were asked to generate multiple answers to an open-ended
question. If children stopped responding for 30 seconds, or indicated
they were stuck, they were reminded of the task prompt. The task
continued until children had received two reminders of the prompt (see
Supplementary Materials for full procedure).

Instances. Children were asked to give examples of a category with
the instruction “Tell me all of the things you can think of thatare _____.”
They completed three trials: things that are round, make noise, and
move on wheels. Because the task was administered over Zoom in the
child’s home, and each child had different objects in their visual field,
the researcher specifically asked the child to name things that were not
in their room.

Unusual Uses. Children were asked to list unusual but possible uses
for two objects: a pencil and a cup. When introducing each object, the
researcher first prompted the child to respond with a usual use (e.g.,
“What do you use a pencil for?”) and then prompted them to come up
with unusual uses (e.g., “So we use a pencil for drawing, now tell me all
the silly things you can do with a pencil that isn’t drawing.”). The term
“unusual” was changed to “silly” because younger children during pilot
testing had trouble understanding the term “unusual.”

Coding. Responses from both divergent thinking tasks were tran-
scribed from session recordings; responses that did not adhere to task
instructions, were unintelligible (e.g., a single word unrelated to the
task), or repeated a previous idea were transcribed but excluded from
scoring. Remaining ideas were coded for fluency (number of intelligible
ideas that adhered to task instructions) and originality (proportion of
ideas not suggested by any other child in the sample). The divergent
thinking tasks were coded by the second author, and another researcher
coded fluency for approximately 20 % of the sample to assess reliability.
Reliability was excellent, ICC = .986 and .974 for Instances and Unusual
Uses, respectively.

Production-based Creativity Tasks. Two production-based tasks
were administered, in which children were asked to create a drawing
based on certain instructions: the Embedded Figures task (adapted from
Torrance, 1990) and the Pretend Person drawing task (adapted from
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Mottweiler & Taylor, 2014). In both tasks, children were given up to 5
min to complete their drawing, with the researcher asking after 4 min
whether they needed more time.

Embedded Figures. Children were shown an enclosed, pear-like
shape (see Fig. 1) and asked to create a drawing that included this
shape. After completing their drawing, children were asked to name it
and tell the researcher a story about it. This gave children a chance to
explain and elaborate on their drawing, providing additional informa-
tion for coders. The Embedded Figures task was scored using a criterion-
referenced approach, adapted from the TTCT manual (Torrance, 2018).
Children’s drawings and accompanying stories were scored for twelve
creative strengths on a scale of 0 (no evidence of this strength in the
child’s drawing, title or story), 1 (moderate evidence), or 2 (highly
prevalent). These strengths included emotional expressiveness, story-
telling articulateness, internal visualization, and extending or breaking
boundaries (see Torrance, 2018, for details; all strengths except Syn-
thesis of Lines were scored in the current study). The second author
scored this task for all children, and a second researcher coded
approximately 15 % of the sample to assess reliability. Reliability of
total Embedded Figures scores (the primary outcome analyzed in the
current study) was excellent, ICC = .936.

Pretend Person. Children were asked to first draw a picture of a “real
person” and then draw a picture of a “pretend person, a person that
couldn’t exist, a person that is made up.” After finishing their drawings,
children were asked to name and tell a story about them. The Pretend
Person task was scored for two qualities: elaboration and overall crea-
tivity. Elaboration—the addition of detail to a product—is considered a
key element of creativity alongside the more commonly measured ele-
ments of fluency and originality (Torrance, 1969). The elaboration scale
developed for this study captured children’s addition of detail to their
“real” vs. “pretend” drawings, assigning a score from 0 to 7 based on the
degree of difference. A rating of 4 indicated few differences between the
drawings, with lower scores indicating a less elaborated pretend person
(compared to the real person) and higher scores indicating a more
elaborated pretend person. A score of zero indicated the child did not
follow instructions and their “real” drawing did not contain any
human-like features. Details of this protocol are found in the Supple-
mentary Materials. The second author scored this task for all children,
and two additional coders scored approximately 25 % of the sample to
assess reliability. Agreement among the three coders was good, ICC =
.831. Creativity was scored using the consensual assessment technique,
following Mottweiler and Taylor’s (2014) procedure. Three under-
graduate research assistants with developmental psychology experience
reviewed children’s drawings and descriptions in different random or-
ders, and rated each child’s approach to the task on a scale from 1 (not at
all creative) to 5 (very creative). Coders were asked to use their own
definition of “creativity” and to not factor children’s drawing or verbal
abilities into their scores. Agreement among the three coders was good,
ICC = .801, and ratings were averaged across coders to yield a final
creativity score.

Self-esteem

To assess self-esteem, children completed an adaptation of the Life-
span Self-Esteem Scale (LSE; Harris et al., 2018). This self-report mea-
sure comprised four questions answered on a 5-point Likert scale
ranging from “really sad” to “really happy,” with each scale point
illustrated with a picture of a face. To conduct the task via Zoom, each
image had a different-colored border and children were asked to indi-
cate their answer by telling the researcher which color matched their
feelings (e.g., “Which color tells me how you feel about yourself?”) A
composite score was calculated by averaging children’s ratings on the
four items.

Vocabulary
To assess receptive vocabulary, children completed the Peabody
Picture Vocabulary Test, 4th edition (PPVT; Dunn & Dunn, 2007). In this
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task, children are shown sets of four pictures and asked to point to the
one that matches a word spoken by the researcher. To adapt the PPVT
for online administration, children were taught to respond by pointing
to the left or right side of the screen and telling the researcher whether
the target image was on the top or bottom. A brief calibration phase was
added at the start of the task, to ensure children could follow these in-
structions and the researcher could accurately record their pointing. To
assess children’s engagement in adjunctive behaviors during the PPVT
(data not reported in the current paper), caregivers were asked to place
the following objects within reach: one piece of paper, one dark-colored
marker, a water bottle, and a favorite toy. Otherwise, the task followed
standard PPVT administration and scoring.

Executive function

To assess executive function skills—particularly cognitive flex-
ibility—children completed an online adaptation of the Dimensional
Change Card Sort (DCCS; Zelazo, 2006). Children were shown images
that differed along the dimensions of shape (truck vs. rabbit) and color
(red vs. blue) and asked to sort them by pointing to two reference images
(a red truck and blue rabbit) located on opposite sides of the screen. For
the first six trials, children were asked to sort based on color; then, the
rule was changed and children were asked to sort by shape for six trials.
Children’s accuracy on the six post-switch trials was recorded as their
score.

Results
Preliminary analyses

Descriptive statistics for all measures are shown in Table 2. Due to
the non-normal distributions of several creativity and curiosity indices,
all correlations reported are Spearman’s correlations. Before exploring
associations between creativity and curiosity, age differences were
examined. Among the creativity indices, fluency was positively associ-
ated with age (rs = 0.38, p = .031 for Instances and rs = 0.43, p = .014
for Unusual Uses) as were scores on the Embedded Figures task (rs = .52,
p = .003) and both Pretend Person task indices (rs = .63 for elaboration
and rg = .70 for creativity, ps < .001). Originality on the Instances task,
in contrast, was negatively associated with age (rs = -.53, p = .002).
Among the curiosity indices, only the Broad Exploration subscale of the
EMCS was positively associated with age (rs = .35, p = .038).

Table 2
Descriptive statistics for all measures.
Construct Measure Range M (SD) Skew
Creativity Instances: Fluency 1-46 15.06 1.16
(11.88)
Creativity Uses: Fluency 0-21 5.81 (5.38) 0.98
Creativity Instances: Originality 0-1 0.44 (0.20) 0.28
Creativity Uses: Originality 0-1 0.71 (0.35) -1.13
Creativity Draw a Person: 0-7 3.29 (2.67) 0.09
Elaboration
Creativity Draw a Person: Creativity 1-5 3.29 (1.20) 0.21
Creativity Embedded Figures Total 0-14 6.12 (4.13) 0.45
Score
Curiosity Environments Explored 2-5 4.47 (0.88) -1.29
Curiosity Info Trade 0-6 2.74 (2.11) 0.45
Curiosity EMCS: Social Curiosity 2-5 3.75 (0.79) -0.27
Curiosity EMCS: Broad Exploration 1.5-5 4.12 (0.79) -1.09
Curiosity EMCS: Persistence 2-4 3.25 (0.46) 0.00
Curiosity EMCS: Info Seeking 2.7-5 3.90 (0.53) -0.20
Curiosity 1/D-YC: Interest 2.8-4 3.71 (0.34) -1.06
Curiosity 1/D-YC: Deprivation 2-4 2.91 (0.53) 0.28
Vocabulary PPVT Standardized Score 76- 113.62 -0.48
143 (18.88)
Self-esteem Self-esteem Rating 2.25-5 3.94 (0.66) -0.42
Executive DCCS Level 2 Accuracy 0-1 0.77 (0.37) -1.24
Function
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Table 3
Bivariate Spearman’s correlations between creativity and curiosity indices. Gray background denotes correlations between measures of creativity and curiosity; white
background denotes correlations within constructs.

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Instances: Fluency -
2 Uses: Fluency 48%* -
3 Instances: Originality .14 -.02 -
4 Uses: Originality -.06 .30 14 -
5 Pretend Person: Elaboration .09 .24 -.18 11 -
6 Pretend Person: Creativity .20 .31 -.53%* -12 .35 -
7 Embedded Figures -.02 30 -.28 -.04 .45* .55% -
8 Environments Explored .29 -15 48%* .01 -.28 -.38* -.37* -
9 Information Trade -.07 -.08 -11 -.06 -.18 .06 .08 -.03 -
10 EMCS: Social Curiosity -.06 -.03 -.31 -.01 .04 .23 -.03 -.29 .20 -
11 EMCS: Broad Exploration 11 .22 -14 -.01 .24 42* .20 -11 -.03 44 -
12 EMCS: Persistence -.01 -.25 .00 -13 -.30 -.02 .09 13 12 -.02 .04 -
13 EMCS: Info Seeking .21 a1 .16 .04 -.03 -.04 -.04 -.05 -.04 .33* .23 .22 -
14 1/D-YC: Interest .23 -.09 -.02 -.03 -.02 -.19 =21 .14 -11 .38+ .19 11 .50%*
15 I/D-YC: Deprivation .06 -.06 .05 .19 11 -.14 -13 .29 -.40* .01 .20 .23 44%* .55%*

*p < .05, **p < .001
Curiosity and creativity: Bivariate associations

Bivariate associations between all curiosity and creativity measures
are summarized in Table 3. Only two significant positive associations
were found between the two constructs: originality on the Instances task
was associated with the number of environments explored in the virtual
search game (rs = .48, p = .008) and creativity on the Pretend Person
task was associated with parent-reported broad exploration (rs = .42, p
=.018). The former association, but not the latter, remained marginally
significant after controlling for age (rs = .37, p = .05). Surprisingly,
Embedded Figures scores were negatively associated with the number of
environments explored (an index of curiosity; rs = -.37, p = .049) as
were Pretend Person creativity scores (rs = -.38, p = .045). However,
after controlling for age, these associations were no longer statistically
significant (ps > 0.20).

Predictors of creativity and curiosity

To further explore whether creativity and curiosity draw on similar
cognitive and socioemotional factors, correlations with children’s vo-
cabulary, executive function, and self-esteem were examined. Results
are summarized in Table 4. Overall, children’s self-esteem appeared to

Table 4
Spearman’s correlations between creativity and curiosity measures and child
vocabulary, executive function, self-esteem, and age.

Correlation with...

be the best predictor of their curiosity; self-esteem correlated positively
with the information-seeking subscale of the EMCS and and the two I/D-
YC subscales (ps < .05). In contrast, as summarized above, age was the
strongest predictor of creativity.

Children’s scores on the Embedded Figures correlated positively
with their executive function scores (rg = .40, p = .045), although this
association appeared to be explained by age and dropped below the level
of conventional statistical significance when age was held constant (p =
.16). Children’s willingness to trade their virtual sea creature collection
for new information was negatively correlated with executive function,
(rs = -.43, p = .024), and this association remained significant with age
held constant (p = .03). Finally, none of the creativity or curiosity in-
dicators were significantly correlated with children’s vocabulary.

Discussion

This exploratory study investigated links between creativity and
curiosity—along with the potentially related constructs of self-esteem,
executive function, and vocabulary-among 3- to 6-year-old children in
the United States. Across six behavioral indices of creativity, two
behavioral indices of curiosity, and six parent-report indices of curiosity,
very few associations were observed between these constructs. Although
the small sample may have limited power to detect small associations,
this pattern of results could suggest that creativity and curiosity are
relatively independent in early childhood and point to a need to consider
them separately in research and intervention. It might also, however,
reflect their multifaceted nature. Both creativity and curiosity rely on
multiple cognitive, socioemotional, and environmental factors
(Amabile, 2012; Kashdan et al., 2018). Even if some of these underlying

Creativity or Curiosity Vocabulary  Executive Self- Age
Index Function esteem processes are shared across behavioral tasks, the specific manner in
Instances: Fluency o5 2 8 28 which curiosity and creativity are ultimately expressed may depend on
Uses: Fluency 34 18 16 43* how a particular task engages these processes (Barbot et al., 2016;
Instances: Originality -.07 -.18 -.02 -.53%* Lubart et al., 2013). As suggested by Gross et al. (2020) and Evans and
Uses: Originality -.05 .09 .07 -17 Jirout (2023), curiosity and creativity might be most meaningfully
Pretend Person: 08 31 10 63 linked when they unfold during the same activity—for instance, when
Pr];::zgr;:rzzm o1 36 97 0% curiosity-driven exploration of materials leads to a creative solution to a
Creativity problem (Evans et al., 2021).
Embedded Figures .07 .40* .14 .52+ In the current study, indices of children’s creativity and curiosity also
Environments Explored .00 -26 14 -35 showed distinct patterns of developmental difference and association
E&g:iii?; a‘ﬁosity 0313 :"1‘2* '_?173 })134 with other cognitive and socioemotional factors. Creativity, but not
EMCS: Broad 10 08 02 35% curiosity, differed with age; fluency and production-based creativity
Exploration increased with age, while originality decreased. This study thus joins a
EMCS: Persistence -16 -.07 .25 -14 body of research casting doubt on the popular perception that creativity
EMCS: Info Seeking 04 03 -36* -00 fades with age, and suggesting developmental patterns depend on which
1/D-YC: Interest -.09 -24 .43% .08 L. . i .
1/D-YC: Deprivation 06 03 . ol aspects of creativity are examined (e.g., Charles & Runco, 2001; Klei-

*p < .05, **p < .001

beuker et al., 2013). Though this was not directly examined in the
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current study, the inconsistent developmental patterns might also point
to the role of other cognitive skills that develop throughout early
childhood-including language, task-relevant knowledge, and meta-
cognition—-in supporting children’s ability to express their creativity
(Vaisarova & Carlson, 2021; Vaisarova & Lucca, 2024). Further research
is needed to pinpoint what these skills might be and whether they
distinctly support creativity versus curiosity. It is particularly notable
that the measures most reliant on fine motor skills (Embedded Figures
and Pretend Person) showed the strongest positive associations with
age. This pattern speaks to the challenge of parsing children’s creativity
from the skills needed to express it-particularly in early childhood,
when many skills are rapidly developing—and raises the question of
whether these skills are integral to children’s creativity or a confounding
factor.

In contrast to indices of creativity, parent-reported indicators of
curiosity tended to be associated with higher child self-esteem. Specu-
latively, self-esteem might enhance children’s willingness to express
curiosity in everyday contexts. Children with more positive feelings
about themselves may be less tentative to ask questions, meet new
people, and explore new objects, and might have more positive expec-
tations about the outcomes of these information-seeking actions
(Markey & Loewenstein, 2014). Theoretically, this phenomenon might
be expected to extend to everyday expressions of creativity. For
example, self-esteem may expand or constrain the expression of chil-
dren’s creativity in social settings (e.g., due to social pressure for con-
formity; Hook & Tegano, 2002; Torrance, 1962). However, because
creativity was only assessed in controlled behavioral tasks, this remains
a question for future research.

Only one association was observed between creativity or curiosity
and children’s executive function skills: children with stronger executive
function skills tended to trade fewer virtual “sea creatures” for new in-
formation. One possible explanation for this pattern is that children with
stronger executive function were more likely to pause and reflect on the
costs and benefits of their choice, and perhaps to inhibit the impulse to
trade large numbers of “creatures” (as this did not actually yield addi-
tional benefit). This possibility warrants consideration, as it suggests
highly curious children with strong EF skills might not consistently
display their curiosity in this type of willingness-to-pay task. However,
given the small sample and limited variability on the executive function
measure-particularly among older children-this possibility requires
further investigation using more sensitive measures of executive
function.

It is also notable that children’s scores were positively associated
within but not across the two types of creativity tasks: divergent
thinking and production-based. This pattern speaks to the multifaceted
nature of creativity and the fact that different creativity tasks can draw
on different sets of processes. In particular, production-based tasks that
call for a single creative product are thought to involve more synthesis
and convergent thinking (narrowing in on the best idea), while diver-
gent thinking tasks that call for generating many possibilities primarily
tap into associative and exploratory processes (Lubart et al., 2013).
These two sets of creative thinking processes appear to be distinct by
ages 7-10 (Vries & Lubart, 2019). The current study extends this
research by suggesting they might be differentiated even earlier.

Finally, it is somewhat unexpected that no associations were found
between vocabulary and creativity, given the verbal nature of some of
the creativity tasks and past research linking certain indices of creative
performance to verbal skills during middle childhood (e.g., Booton et al.,
2021; Lin & Shih, 2016; Mottweiler & Taylor, 2014; Vaisarova & Carl-
son, 2021). It is important to note, however, that the present study
assessed receptive vocabulary (understanding words) rather than
expressive language skills (verbalizing ideas). Expressive language skills
might be more important for children’s ability to express creative ideas
than the volume of words they recognize; indeed, past research suggests
more consistent links between children’s creative task performance and
expressive language (Lin & Shih, 2016; Mottweiler & Taylor, 2014;

Journal of Creativity 34 (2024) 100090

Vaisarova & Carlson, 2021) than receptive language (Taylor et al.,
2020).

Limitations and future directions

The time-intensive nature of collecting data across two virtual ses-
sions-including nine behavioral tasks and multiple parent-report ques-
tionnaires-limited our ability to recruit and retain a large sample. While
the small sample limits the study’s statistical power and the generaliz-
ability of the conclusions, the richness of the data allowed for a broad
exploration of associations between diverse measures of curiosity and
creativity that would be impossible with fewer measures. Given the
exploratory nature and small sample size of this study, we encourage
readers to focus on the overall pattern of associations and their consis-
tency (or inconsistency) across measures-rather than drawing conclu-
sions about the statistical significance and meaning of individual
pairwise correlations—and to use these as a starting point for generating
hypotheses. Given the large number of ways creativity and curiosity can
be expressed, these findings offer a useful starting point to help guide
researchers in determining which measures to use and which di-
mensions to further investigate. For instance, future work might test
whether the two curiosity-creativity associations observed here (pro-
duction-based creativity with observed exploration and production-
based creativity with parent-reported exploration) replicate in a larger
sample, and if so which underlying processes might explain these spe-
cific associations.

The current conclusions are also limited by the relatively small
number of behavioral curiosity measures compared to behavioral crea-
tivity measures. Behavioral measures of curiosity-in childhood and
across the lifespan-have been notoriously difficult to develop (Gross
et al., 2020; Jirout & Klahr, 2012). However, multiple behavioral
measures of young children’s preference for uncertainty (Evans et al.,
2023) and other curiosity-driven behaviors (Vaisarova et al., 2023;
Vaisarova & Lucca, 2024) are currently in development. Including these
new measures in future research will further enrich understanding of
relations between curiosity and creativity. To better elucidate whether
these constructs are truly independent in childhood, or whether the
present findings suggest their behavioral expressions are simply more
situational than stable at a young age, future work should also develop
tasks that allow for examining curiosity and creativity in the context of
the same activity (Evans et al., 2021; Gross et al., 2020).

Moving forward, these findings point to the value of a nuanced,
multi-method approach that combines multiple behavioral and ques-
tionnaire measures to investigate the relation between creativity and
curiosity in early childhood. Continuing to probe how curiosity and
creativity relate at this age, and the cognitive and socioemotional pro-
cesses that support them early in development, is critical for advancing
theoretical understanding of these constructs and providing educators
and caregivers with tools to support children’s curiosity and creativity.
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