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Daniela Lagos a, and Javiera Ramireza

aPontificia Universidad Católica de Chile; bCenter for the Development of Technologies for Inclusion CEDETI UC; cMillennium Institute for the 
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ABSTRACT
Creativity is widely recognized as a core skill for the twenty-first century, yet its early develop
mental pathways remain insufficiently understood. This longitudinal study examined trajectories of 
creativity in a sample of 230 children aged 4–7, assessed across five waves from pre-kindergarten 
to first grade. Using group-based trajectory modeling, we identified three distinct patterns: 
“Accelerated Growth” (22.3%), “Gradual Growth” (72.6%), and “Early Peak and Recovery” (5.1%). 
Higher quality of fantasy during pretend play quality predicted membership in the Accelerated 
Growth pattern (OR = 4.91), while higher receptive language predicted Early Peak and Recovery 
(OR = 1.17). Demographic factors such as gender and school-level socioeconomic vulnerability 
were not significant predictors. Trajectory membership was associated with developmental out
comes: children in higher-growth groups demonstrated superior expressive and receptive lan
guage skills, as well as higher divergent thinking scores, by the first semester of 1st grade. 
Socioemotional differences were limited, with fewer peer problems observed in the Accelerated 
Growth group. Findings underscore the importance of promoting high-quality fantasy play and 
language development in early childhood education. Limitations include small subgroup sizes and 
reliance on visual-narrative creativity measures. Future research should incorporate multidimen
sional assessments and explore diverse populations to advance the understanding of creativity 
development.

Introduction

Creativity is widely recognized as a vital skill for success 
in the twenty-first century, making its promotion a key 
priority in education. However, few studies provide 
clear evidence on how to design programs that foster 
creative thinking in early childhood. One challenge lies 
in persistent disagreements about how creativity should 
be defined, observed, and measured in young children. 
A commonly accepted definition describes creativity as 
the ability to produce something both novel and appro
priate within a given domain (Runco & Jaeger, 2012). It 
may involve sudden insights, practical problem-solving, 
and the creation of products with lasting value beyond 
the creator’s lifetime (Beghetto & Kaufman, 2013). Yet, 
this definition may not fully capture young children’s 
creative expression, as their contributions often fail to 
meet conventional criteria for originality or utility. 
Indeed, many studies on early childhood creativity 
omit explicit definitions of the constructs they assess 
(Evans et al., 2018; Plucker et al., 2004). The Four-C 
Model of Creativity (Kaufman & Beghetto, 2009) 

provides a valuable framework for studying young chil
dren, as it recognizes creativity at multiple levels. It 
includes mini-c – personal insights and imaginative 
interpretations of experiences – and little-c – everyday 
problem-solving that may not be groundbreaking but is 
meaningful to the individual – alongside pro-C and Big- 
C, which denote higher-level, domain-impactful crea
tive achievements.

Creative thinking is a multifaceted construct encom
passing distinct abilities. One key component is diver
gent thinking (DT), which refers to the capacity to 
generate original ideas and combine information in 
novel ways. This form of creativity is essential for pro
ducing multiple possible solutions to a problem 
(Guilford, 1967). Beyond divergent thinking, creative 
thinking also involves convergent skills – the ability to 
identify the most appropriate solution – and synthetic 
abilities, which require interpreting, combining, and 
synthesizing elements in unconventional ways to create 
original solutions while considering existing constraints 
(Jaarsveld & van Leeuwen, 2005; Urban & Jellen, 1996). 
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The present study focuses on this latter dimension of 
creative thinking.

The construct of synthetic creativity may, in fact, be 
developmentally privileged in early childhood because it 
involves the ability to combine multiple ideas or con
cepts to create something new – an ability that children 
naturally display when they play, solve everyday pro
blems, and interact with others. Observing creativity 
through this more integrative lens may therefore better 
capture children’s authentic creative expression. As 
Urban (1991) noted, “constructions and products which 
are new and original for the child are more or less the 
incidental results of playful actions” (p. 178).

Measurement of creative thinking in young children

Measuring creativity in young children presents unique 
challenges. While there is broad agreement on evalua
tion methods for adults, assessing creativity in early 
childhood raises several issues. For instance, evidence 
suggests that some traditional tasks used to measure 
creativity are closely linked to verbal ability – 
a concern given that preschool years are marked by 
rapid language development and significant individual 
variability (Bai et al., 2023; Evans et al., 2021). 
Consequently, there is a growing consensus on the 
need for diverse assessment approaches that go beyond 
typical verbal divergent thinking tasks, such as naming 
as many uses as possible for an everyday object (Wallach 
& Kogan, 1965). Instead, assessments should incorpo
rate activities like drawing, movement, or evaluating 
creative products, ideally within playful contexts 
(Evans et al., 2021). Examples include the “Unusual 
Box Task” (Bijvoet van den Berg & Hoicka, 2014), 
where children interact with a box featuring unusual 
elements – ropes, protrusions, ladders, and compart
ments – and their actions are coded for fluency and 
originality. Another promising method is the 
“Consensus Evaluation Technique,” in which multiple 
judges rate creative products such as stories, drawings, 
collages, or other creations (Amabile & Gitomer, 1984; 
Fehr & Russ, 2016; Mottweiler & Taylor, 2014).

Despite these methodological innovations, most stu
dies on early childhood creativity continue to focus on 
divergent thinking (DT) techniques, which represent 
only one facet of creative thinking. These tasks have 
also been criticized for being decontextualized, as their 
format differs significantly from children’s natural 
interactions. For instance, when children are asked to 
provide multiple answers to the same question, they 
often assume their initial response was incorrect, 
which can hinder their ability to demonstrate their 
creative potential (Evans et al., 2021). Furthermore, in 

alternative uses tests, recent findings indicate that chil
dren aged 4–5 years fail to provide clear, codable expla
nations for nearly 50% of their responses (Bai et al.,  
2023).

Development of creativity

Although developmental research on creativity is lim
ited, the development of divergent thinking has received 
the most attention. A recent meta-analysis of 41 studies 
across grades 1 through 12 found an overall upward 
trend in divergent thinking across school years, despite 
some discontinuities. Contrary to the widely cited 
“fourth-grade slump,” no consistent evidence supported 
its occurrence; instead, a decline appeared around 
seventh grade (Said-Metwaly et al., 2020). For younger 
children, Bai et al. (2023) conducted a longitudinal 
study of divergent thinking between ages 4 and 6, find
ing a linear increase in flexibility and originality during 
this period.

Beyond divergent thinking, recent work has exam
ined synthetic creative abilities – skills that involve 
combining and interpreting elements in novel ways. 
Jankowska and Karwowski (2025) used the Creative 
Thinking – Drawing Production Test (TCT-DP) in 
a longitudinal design with sessions six months apart. 
Their latent growth curve analysis revealed an overall 
upward trend in synthetic creativity, but with substan
tial variability in the rate and pattern of change. Three 
distinct developmental trajectories emerged: (1) “low- 
beginning, moderate-growth,” where abilities started 
low but improved gradually; (2) “medium-start, inten
sive-growth,” marked by steep increases over time; and 
(3) “stable-high,” in which children maintained consis
tently high scores throughout the study.

Taken together, these findings suggest that develop
mental trends in creativity vary considerably depending 
on how creativity is defined and measured. While meta- 
analyses indicate a general increase during preschool 
and early primary school years, research remains scarce 
for preschool-aged populations. Few studies have 
explored a broader range of creative skills beyond diver
gent thinking, such as synthetic creativity. Also, trajec
tory-based analyses of longitudinal data are particularly 
limited in this regard (Jankowska & Karwowski, 2025).

Play and its relationship to creativity

Although empirical evidence on creativity in young 
children is limited, play has long been theorized as 
a key contributor to the development of creativity. 
Play enables children to reconstruct experiences and 
generate new ideas by combining representations and 
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narratives, thereby fostering creativity (Brunner, 2006; 
Vygotsky, 1967). From this perspective, engaging in 
playful activities should promote creative thinking. 
Indeed, research shows that children who engage in 
play are more likely to exhibit creative skills; however, 
most studies report correlational rather than predictive 
or causal relationships (Ghanamah, 2025; Holmes et al.,  
2022).

Among different types of play, imaginative or pre
tend play – defined as activity in which children act “as 
if” and use imagination to manipulate reality through 
objects, actions, or ideas – has the strongest and most 
consistent association with creativity (Lillard et al.,  
2013). Sociocultural theories suggest that pretend play 
helps children recreate roles and understand the physi
cal and social world (Vygotsky, 1967/2004). Vygotsky 
emphasized that play is a foundational activity in the 
development of creative imagination. Although early 
forms of play rely more on recollection than imagina
tion, mature play is not merely imitative; it involves the 
creative reworking of past experiences to construct new 
realities. Through play, children learn to separate mean
ings from objects and to substitute those objects with 
alternative objects or actions. As children grow older, 
these imaginative activities become internalized, 
enabling them to engage in fantasy or imagination with
out relying on physical objects or concrete actions. 
Consequently, pretend play gradually evolves into goal- 
directed creative imagination during adolescence and 
adulthood. In this sense, imagination in adolescents 
and school-aged children can be understood as play 
without action (Vygotsky, 1966/2015, 1967/2004). 
Therefore, pretend or fantasy play constitutes 
a developmental context that supports later creative 
growth.

Russ (2014) argues that mature pretend play – a type 
of pretend play that involves elaborated themes, roles, 
narratives, and scenarios (Leong & Bodrova, 2012) – 
connects language development and creativity. 
Empirical studies support this claim, showing links 
between pretend play and divergent thinking as well as 
narrative creation skills (Fehr & Russ, 2016; Mottweiler 
& Taylor, 2014; Russ, 2020). Conversely, solitary play 
that does not involve symbolic transformation – such as 
simple material exploration – tends to correlate nega
tively with creativity tasks, reinforcing the importance 
of mature pretend play (Lloyd & Howe, 2003).

Moreover, in pretend play, children act out sponta
neous thoughts and images, similar to when we are 
involved in mind wandering (MW). a spontaneous 
flow of thought not connected to current environment 
(Smallwood, 2013). This is consistent with recent neu
rological findings stating that there is a default mode 

network (DMN) (Buckner et al., 2008) associated with 
MW, that reflects a baseline pattern of brain activity that 
predominates during spontaneous thoughts and crea
tivity (Beaty et al., 2016; Raichle & Snyder, 2007; Raichle 
et al., 2001). Together, these findings provide a plausible 
explanatory mechanism for how pretend play may fos
ter creativity: by expressing spontaneous ideas during 
pretend play, children may activate the DMN, which in 
turn supports creative thinking (Russ, 2020).

Could promoting play foster creativity? A systematic 
review of interventions conducted over 70 years (1950
–2020) found that only 7% targeted play as a mechanism 
for enhancing creativity in children aged 5 to 13 (Alves- 
Oliveira et al., 2022). These interventions, including 
creative, free, and pretend play, demonstrated positive 
effects on creativity. Additional evidence suggests that 
enriching playgrounds with loose parts and natural ele
ments (e.g., pebbles, shrubs, bamboo) can enhance crea
tive behaviors (Brussoni et al., 2017; Cankaya et al.,  
2023; Spencer et al., 2019), although findings are not 
entirely consistent (Christie, 1983; Fehr & Russ, 2016). 
Methodological variability across studies makes it diffi
cult to identify clear patterns (Evans et al., 2021). 
Further research is necessary to establish causal links 
between play and creativity, as well as to investigate 
whether variables such as language and self-regulation 
may be involved in this relationship (Francis & Gibson,  
2023; Whitebread & OuO’Slivan, 2020). Longitudinal 
studies examining the interplay between pretend play 
and creative behaviors are particularly needed.

Other abilities may explain the link between play and 
creativity. Bauer and Gilpin (2025) propose that play 
fosters self-regulation (SR) and executive function (EF), 
which in turn support creativity by enabling children to 
select and refine ideas. However, a recent review indi
cates that these associations vary by EF component: 
cognitive flexibility consistently correlates positively 
with creativity, inhibition correlates negatively, and evi
dence for working memory remains inconclusive 
(Pasarín-Lavín et al., 2023). Studies focusing on SR 
suggest it may mediate the relationship between playful
ness and creativity (Ghanamah, 2025). Whitebread and 
O’Sullivan (2020) argue that SR underlies both pretend 
play and creativity, with reciprocal benefits for language 
development.

Play and mental health

Various studies have linked play and a playful disposi
tion to experiences of enjoyment, engagement, and 
social connection – fundamental components of socio
emotional well-being. Although empirical evidence 
remains limited, recent research has reported 
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associations between participation in challenging or 
risky play and better emotional regulation, including 
lower anxiety (Dodd & Lester, 2021). Conversely, depri
vation of free play has been associated with a higher risk 
of anxious and depressive symptoms in childhood 
(Gray, 2011). Importantly, evidence highlights not 
only the frequency of play but also its quality as a key 
protective factor. For example, Zhao and Gibson (2023) 
found that high-quality peer play at the age of three 
predicts fewer behavioral problems, hyperactivity, emo
tional difficulties, and peer conflicts at the age of seven. 
These protective effects persist even among children 
with temperamental characteristics associated with ele
vated mental health risk, such as low persistence or high 
emotional reactivity.

The association between play, creativity, and socio
emotional well-being cannot be understood in isolation; 
it must be considered in relation to the psychosocial 
factors that influence the development of these skills. 
Evidence suggests that socioeconomic status (SES), 
school context, and maternal education may affect chil
dren’s creativity and executive functions (Kupczyszyn 
et al., 2024). For instance, a recent study found that 
a pretend-play intervention aimed at improving execu
tive functions was effective only for children from 
higher socioeconomic status (SES) background (White 
et al., 2021). However, the inclusion of SES in studies on 
interventions for young children and creative thinking 
remains scarce. A meta-analysis examining the relation
ship between SES and creativity found that although 
a positive association exists, it is weaker than those 
with general intelligence or academic achievement and 
tends to decrease from primary school to higher educa
tion (Acar et al., 2022). Notably, no data were available 
for younger children. Therefore, further research is 
needed to examine the relationships between play and 
creativity, not only in terms of developmental patterns 
but also across more diverse populations.

The present study

The present study aims to advance our knowledge of the 
relationship between pretend play and creativity by 
examining the developmental trajectories of synthetic 
creativity, their predictors, and outcomes in a Chilean 
sample of children aged 4 to 7.

The research questions guiding this study were (1) 
What trajectory groups of creativity can be identified 
from pre-kindergarten entry to the beginning of first 
grade?, (2) Which variables measured in pre- 
kindergarten -including child gender, school-level 
socioeconomic vulnerability, receptive and expressive 
language, quality of fantasy play, working memory, 

and narrative abilities- predict trajectory group mem
bership?, and (3) Which developmental outcomes in 
first grade -specifically in receptive and expressive lan
guage, divergent creativity, and socioemotional func
tioning (behavioral and emotional problems, as well as 
prosocial behaviors)- are associated with the identified 
subgroups?

Methods

Sample

Children aged 4 to 7 years old from 15 schools in 
Santiago de Chile participated in the study. 57% of the 
children attended fully publicly funded schools, and 
43% attended partially subsidized schools (a voucher- 
like system in which parents in some cases pay a small 
fee). Also, 6.9% of the children were reported by their 
educators as having special educational needs. However, 
due to the young age of participants and unclear diag
nostic classifications, no children were excluded, as all 
were able and willing to follow the instructions. They 
were evaluated five times over two years (2022–2024): 
during the first and second semesters of pre- 
kindergarten and kindergarten, and in the first semester 
of first grade. Two hundred eighty-six children (159 
girls) participated in the first wave, and 214 (99 girls) 
remained in the fifth wave.

Instruments

Synthetic creativity trajectories (waves 1–5)
Creative intelligence Task for synthetic creativity. The 
research team developed a test of creative performance 
inspired by other synthetic creativity tests available (e.g., 
Urban, 2004). We developed an app with a blank space 
and geometric figures (triangles, squares, circles, and 
rectangles) in different sizes and colors (blue, yellow, 
green, and red). These figures had to be manipulated on 
the touchscreen of a tablet to create the requested pro
duct, according to the following prompt:

[Child’s name] let’s listen carefully to the following 
story . . . In a very, very secret place, the strangest 
scientists in the world gathered. They wanted new chal
lenges because they were bored with studying the same 
animals and plants over and over again; they already 
knew them by heart! They sat in their thinking chairs 
and let their imagination fly until one of them had 
a brilliant idea. What if we created new animals, ani
mals that no one had ever seen before? They 
worked day and night until [child’s evaluated name], 
the youngest scientist, was ready to show their creation 
to the world.
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The Creative Intelligence Task was scored by assessing 
creativity along a single dimension, considering the novelty 
and originality of the visual representation and narration 
across the total sample evaluated over the five measure
ment waves. We decided not to separate the product into 
distinct dimensions – narrative and visual representation – 
because doing so did not seem developmentally appropri
ate given the variability in children’s abilities across these 
potential subcomponents (e.g., language, motor skills, fig
ural imagination) at different evaluation waves. Instead, we 
adopted a holistic scoring approach that could more accu
rately capture children’s creativity while ensuring greater 
reliability and comparability over time.

This assessment process was conducted by a team of 
5 people who were previously trained in the creation 
and application of the instrument and were blind to the 
participants’ ages, the distribution of the evaluation 
waves, schools, or SES. Each of the products, totaling 
1418, was randomly added to a database to avoid bias in 
the scoring process.

The creativity dimension was evaluated on a scale from 
1 to 7, with agreements made on the score assignments, 
defining points 1, 4, and 7 as follows: (1) Existing animal 
with qualities typical of the existing animal, but basic/poor. 
Lacking visual or narrative coherence. Poor and/or disor
ganized visual composition, without a developed narrative. 
(4) An animal that has at least one novel quality (not 
typical of the mentioned animal, e.g., a flying cat). Poor 
visual composition, but coherent. (7) Non-existent animal 
with a new name and qualities, along with a visual com
position coherent with the narration.

Each member of the scoring team assigned a score to 
the products independently, and the total score was 
calculated as the average of all scores. This process 
involved dividing the 1418 products into batches, start
ing with 50 and increasing by 100 each time. For each 

batch, internal consistency was calculated using 
Cronbach’s alpha. Table 1 shows the internal reliability 
of the scoring process for each batch:

Predictors (Wave 1)
Affect in Play Scale – APS-P (Kaugars & Russ, 2009). The 
APS-P is a standardized tool that assesses cognitive and 
affective processes associated with pretend play. It con
sists of a 5-minute play task with a set of toys, in which 
the examiner tells a child a short, open-ended story and 
then encourages free play. The children play with the 
toys independently, without interacting with other chil
dren. Children’s play is scored on elements such as 
imagination, organization and elaboration. It is 
designed for children aged 4 to 5 in its preschool ver
sion. The quality of fantasy in the play was scored, as 
was the time spent in pretend play, functional play, or 
no play. Trained psychologists coded the videos; they 
had to reach 80% agreement to code independently. We 
did not code for affect during play, only fantasy, comfort 
during play and type of play.

A. Fantasy was a compound of 3 scores:
● Imagination: higher scores are related to frequent 

simulation with more original and creative 
elements.

● Organization and coherence: More coherent 
relates to sequences of events.

● Elaboration: Complexity of themes, sound effects/ 
voice tones, character development, use of different 
toys.

● Comfort: reflects a child’s interest, involvement, 
and comfort with the play activity

● Type of play: For each 20-seconds interval, the rater 
should indicate which of the three types of play was 
the predominant activity:

Table 1. Internal consistency by batch.
Batch Number of Products Cronbach’s Alpha

1 1–50 0.89
2 51–150 0.85
3 151–250 0.89
4 251–350 0.92
5 351–450 0.87
6 451–550 0.90
7 551–650 0.86
8 651–750 0.85
9 751–850 0.92
10 851–950 0.87
11 951–1050 0.91
12 1051–1150 0.91
13 1151–1250 0.92
14 1251–1350 0.89
15 1351–1418 0.91

Note. Values represent Cronbach’s alpha calculated for each batch of 
products.
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● No play: Child does not move the objects or inter
act with them; hold an object but not move it; 
name an object or describe its actual properties.

● Functional play: Child makes simple, repetitive 
muscle movements with or without the objects.

● Symbolic or pretend play: Any activity that 
involves pretend play, such as actions that do not 
lead to their usual outcome; treating inanimate 
objects as if they were alive; substituting one object 
or gesture for another; or performing an activity 
typically done by someone or something else.

Nexos (Rosas et al., 2022) evaluates working memory 
and consists of presenting a series of images associated 
with numbers; the stimuli are presented depending on 
the level. Participants must establish corresponding 
associations based on previously observed relationships.

WISC-5 Vocabulary Scale: The expressive vocabulary 
test was used to evaluate the intervention’s impact on 
the general expressive language of boys and girls. The 
WISC-5 vocabulary scale requires the participant to 
define a list of words. Although in Chile the standards 
for this test begin at age 6, the test’s raw score can be 
used for research purposes.

Peabody Receptive Vocabulary Test, TVIP III 
(Olabarrieta-Landa et al., 2017): This test measures 
receptive vocabulary and has been widely used in 
research in Chile.

Narrative comprehension task: “A Boy, a Dog and a 
Frog” (Paris & Paris, 2003). The child has to identify the 
narrative, characters, and scenario within a book with
out words.

Outcomes (Wave 5)
“Instances” task for divergent thinking. We created 
a version of the instances task for young children, asking 
them to answer two requests: “Name things that fit in 
your hand,” and then “Name things that are noisy.” 
Responses were evaluated for fluency, flexibility and 
originality.

The instructions were as follows:

“Now I’m going to tell you a characteristic, and the idea 
is that you name all the things you can think of that have 
that characteristic. For example, I might say, ‘Tell me all 
the things you can think of that are cold,’ and you could 
say things like: ‘Ice, a refrigerator, a swimming pool, 
snow,’ and so on. The important thing is to name every
thing you can think of—the more, the better. Let’s try: If 
I ask you to tell me two things that are shiny, what things 
could you say?” The participant is expected to respond, 
checking whether they understood the instruction.

“Very good. Now, you will have 3 minutes to respond. I’m 
going to tell you a characteristic, and the idea is that you 

try to say everything you can before time runs out. I’ll tell 
you when to start and when the time is up.” It must be 
confirmed that the child understood the 
instruction.“Now let’s begin. Tell me all the things you 
can think of that fit in your hand. You can start now . . . 
go.” The participant is given 3 minutes to name all the 
things they can think of. Once finished, a second round 
begins.

“Now I’m going to ask you to tell me all the things you 
can think of that make loud noises.” Again, the partici
pant is given 3 minutes to name all the things they can 
think of.

The Instances task was scored by two trained edu
cational psychologists with experience in coding crea
tivity and other child-generated productions. 
Intercoder reliability was calculated using several indi
cators. Four agreement indicators were calculated for 
all variables.

Pearson correlation. The most typical correlation used 
for numerical variables. Technically, it is intended for 
continuous variables, but it is also commonly used for 
count variables.

Sample percent agreement. Simply the percentage of 
agreement. The percentage is calculated as agreements/ 
total_responses *100. For the originality variables, the 
maximum difference allowed was 0.5 points. This is the 
most commonly used in the literature.

Cohen’s weighted kappa with quadratic weights. This 
agreement indicator is similar to the standard Cohen’s 
kappa but it also considers the magnitude of disagree
ment. The term “quadratic weights” means that small 
differences are penalized much less than large 
differences.

Cohen’s weighted kappa with linear weights. The same 
as the weighted kappa with quadratic weights, but the 
penalty, while still increasing as the difference increases, 
grows at a constant rate. In this sense, the penalty for 
a small difference is not much different than the penalty 
for a large difference.

All indicators show a good level of agreement 
between coders. The values of these indicators are pro
vided in Tables 2 and 3.

Strengths and Difficulties Questionnaire (SDQ): We 
used the parent-report scale designed to detect mental 
health problems in children and adolescents aged 2 to 
17 years. It consists of 25 items divided into 5 subscales: 
behavioral problems, emotional problems, hyperactiv
ity/inattention, peer relationship problems, and proso
cial behaviors (Goodman, 1997). Among its advantages 
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are that it is a brief questionnaire, easy to complete, and 
covers the most important mental health problems in 
children and adolescents (Dahlberg et al., 2019; 
Rodríguez-Hernández et al., 2012)

WISC-5 Vocabulary Scale (described above)
Peabody Receptive Vocabulary Test (described above)

Data collection procedure

Fifteen schools in Santiago de Chile were selected. We 
used the database of the National System of 
Measurement of Quality of Education by the Minister 
of Education. The inclusion criteria were schools in the 
province of (Santiago within the urban radius, with 
a medium or high school vulnerability index, and pub
licly funded. Once these schools had been filtered, they 
were contacted by e-mail or telephone and invited to 
participate in the study. Those that expressed interest 
were recruited.

The children’s assessment in the study was con
ducted by administrators who were trained by the 
research team before the study began. All of them had 
a degree in psychology or education. The surveys were 
sent to parents via an online link to SurveyMonkey.

The assessment instruments were divided into three 
sessions, each lasting no more than 30 minutes, to pre
vent fatigue from affecting the children’s performance. 
Before the assessment, informed assent was obtained 
from each child, and only those who wanted to partici
pate were assessed.

Ethics

The present research study was approved by the Ethic 
committee of Social Sciences of the Pontificia 
Universidad Católica de Chile). School principals signed 
research authorization forms, while teachers and 

parents provided informed consent. An assent proce
dure was also implemented for young children.

Analyses

Descriptive analyses and bivariate associations (i.e., 
Spearman correlations) were conducted to examine cen
tral tendencies and correlations among study variables. 
To identify distinct developmental trajectories of syn
thetic creativity from the beginning of pre-kindergarten 
to the start of first grade (first research question), we 
employed a person-centered approach using group- 
based trajectory modeling (GBTM; Nagin, 2005). 
GBTM is a form of finite mixture modeling that identifies 
subgroups of individuals who follow similar patterns of 
change over time. In contrast to variable-centered tech
niques that estimate a single average trajectory, person- 
centered approaches allow the identification of qualita
tively distinct developmental pathways, offering a more 
detailed understanding of developmental heterogeneity 
(Laursen & Hoff, 2006; Magnusson, 2003).

Model estimation followed the two-step procedure 
recommended by Nagin (2005). In the first step, a series 
of models assuming a censored normal distribution and 
including quadratic growth terms were estimated, testing 
solutions with two to six trajectory groups. Model fit was 
evaluated using the Bayesian Information Criterion 
(BIC), with higher (i.e., less negative) values indicating 
better model fit. A three-group solution was selected 
based on both BIC values and interpretability, balancing 
statistical criteria and parsimony (Table 4). In the second 
step, polynomial terms (i.e., constant, linear, quadratic) 
were adjusted to retain only statistically significant para
meters within each trajectory. Model acceptability was 
further assessed through posterior classification diagnos
tics, including the average posterior probability of group 
assignment (APP; >.70) and the odds of correct 

Table 2. Inter-rater reliability statistics for the item “things that fit in your hand”
Measure n Pearson Correlation Percent Agreement Quadratic Weighted Kappa Linear Weighted Kappa

Fluency 73 .981 79.5% (±1) .979 .880
Flexibility 73 .948 75.3% (±1) .948 .803
Originality (average) 70 .899 98.6% (±0.5) .927 .794
Originality (top 2 responses) 70 .861 90% (±0.5) .836 .707

Note. Sample sizes and reliability indices were calculated from coder calibration data. Fluency and flexibility were coded for 73 participants, while originality 
metrics were coded for 70 participants due to exclusion of cases without adequate responses.

Table 3. Inter-rater reliability statistics for the item “things that make a lot of noise”
Measure n Pearson Correlation Percent Agreement Quadratic Weighted Kappa Linear Weighted Kappa

Fluency 70 .918 81.4% (±1) .916 .772
Flexibility 70 .893 87.1% (±1) .893 .734
Originality (average) 69 .931 97.1% (±0.5) .922 .796
Originality (top 2 responses) 69 .877 88.4% (±0.5) .857 .713

Note. Fluency and flexibility were calibrated for 70 participants; originality variables were calibrated for 69 participants due to one case without adequate 
responses.
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classification (OCC; >5), both of which met recom
mended thresholds. Final model fit statistics are reported 
in Table 5.

To address our second research question, we esti
mated a new model incorporating time-stable predic
tors measured at Wave 1, when children were at the 
beginning of pre-kindergarten, to examine factors asso
ciated with trajectory group membership. These predic
tors were included directly in the model, preserving the 
treatment of trajectory groups as latent constructs. The 
predictors included child gender, school-level socioeco
nomic vulnerability, receptive and expressive language 
skills, quality of fantasy play, working memory, and 
narrative abilities.

Finally, to answer our third research question, we 
examined the unique associations between each trajectory 
group and developmental outcomes assessed at Wave 5, 
when children were at the start of first grade. These out
comes included verbal skills (receptive and expressive 
language), divergent creativity (fluency, flexibility, origin
ality), and socioemotional functioning (behavioral and 
emotional problems, prosocial behaviors). We compared 
the means and 95% confidence intervals for each out
come across trajectory groups and inferred significant 
differences when the confidence intervals did not overlap. 
All analyses were conducted using Stata 18.0, with statis
tical significance set at p < .05.

Results

Descriptive analyses and bivariate associations

Descriptive analyses (Table 6) revealed a steady increase 
in creativity scores from Wave 1 (M = 2.23, SD = 1.18) to 

Wave 5 (M = 3.43, SD = 1.51), suggesting overall devel
opmental growth. Additionally, bivariate Spearman cor
relations showed that several baseline characteristics 
(beginning of pre-kindergarten) were significantly cor
related with synthetic creativity across the five waves. 
Higher levels of school socioeconomic vulnerability 
were negatively correlated with creativity at Wave 3 
(rs = −.67). Conversely, higher expressive language and 
the quality of fantasy in pretend play showed a positive 
correlation with synthetic creativity at Wave 2 (rs = .48) 
and 4 (rs = .43), respectively. In addition, synthetic crea
tivity scores at each wave were correlated with develop
mental outcomes assessed at the beginning of first grade 
(Wave 5). Also, synthetic creativity was positively cor
related with receptive language (rs = .45 for Wave 2 
creativity) and expressive language (rs = .43 to .67 for 
creativity at Waves 2, 3 and 4). Finally, higher synthetic 
creativity scores were correlated with fewer emotional 
problems (rs = −.45 and −.72 for creativity at Waves 1 
and 5, respectively) and peer problems (rs = −.50 and 
−.44 for creativity at Waves 1 and 4, respectively). As 
a general reference, in wave 5, 71.6% of children were in 
the “normal” range, 16.47% in the “borderline” range, 
and 11.76% in the “high-needs” range of difficulties.

Synthetic creativity trajectories

A group-based trajectory analysis identified three distinct 
developmental pathways of creativity from the beginning 
of pre-kindergarten to the start of first grade (see 
Figure 1). These included: (1) an “Accelerated Growth” 
group (22.3% of the sample), (2) a “Gradual Growth” 
group (72.6% of the sample), and (3) an “Early Peak 
and Recovery” group (5.1% of the sample).

Growth parameters indicated that creativity changed 
significantly over time in all trajectory groups (see 
Table 7). The first two groups followed linear growth 
patterns, while the third exhibited a quadratic trajectory. 
Children in the Gradual Growth group (G2) showed 
consistently low levels of synthetic creativity with 
a steady but modest increase over time. In contrast, 
the Accelerated Growth group (G1) began at lower levels 
but displayed a steeper upward trend. The Early Peak 
and Recovery group (G3) started with the highest syn
thetic creativity scores, then declined during pre- 
kindergarten and rebounded through kindergarten. 
Notably, by Waves 3 to 5, the Accelerated Growth and 
Early Peak and Recovery groups reached similarly high 
levels of synthetic creativity, reflecting convergence in 
developmental outcomes despite their distinct starting 
points and patterns of change. Figure 1 shows the tra
jectories of each group and Figure 2 illustrates and 

Table 4. Model fit: bayesian information criterion.
BIC (N = 962) BIC (N = 230) AIC

2-group −1585.79 −1580.06 −1566.31
3-group −1579.74 −1571.15 −1550.52
4-group −1582.60 −1571.15 −1543.65
5-group −1587.71 −1573.41 −1539.02
6-group −1599.24 −1582.07 −1540.81

Note. The sample size in the first BIC column represents the total number of 
assessments used in the model estimation across time and participants. 
Sample size in the second BIC column denotes the actual sample size used 
in the trajectories. The theoretically correct BIC score lies in between these 
two indices (Nagin, 2005).

Table 5. Model fit: posterior classification diagnostics.
Trajectory 
Group n

Average Posterior Probability of 
Group Membership

Odds of Correct 
Classification

1 50 84.84 20.15
2 169 95.33 7.36
3 11 86.32 125.65

Note. Membership probability greater than 70 and OCC greater than 5 
represent good model fit.
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Figure 1. Developmental trajectories of creativity from the beginning of pre-kindergarten to the start of first grade (n = 230).

Table 7. Trajectory parameter estimates for the 3-group model.
Group Parameter Estimate SE T p

Accelerated Growth Intercept 1.76 0.23 7.77 <.001
Linear 0.65 0.07 8.93 <.001

Gradual Growth Intercept 1.56 0.10 15.06 <.001
Linear 0.24 0.03 7.35 <.001

Early Peak and Recovery Intercept 7.81 0.96 8.16 <.001
Linear −2.60 0.74 −3.49 .001
Quadratic 0.44 0.12 3.51 .001

Drawing 

Wave 1 (Pre-K, 
Semester 1) 

 Wave 2 (Pre-K, 
Semester 2)

Wave 3 (Kinder, 
Semester 1)

Wave 4 (Kinder, 
Semester 2)

Wave 5 (First grade, 
Semester 1)

Name A city, a dog Pig that has a tale Aisoraptu Long-neck Kitten Camel-Caterpillar

Story It’s sitting in a tree. 
They went to the 
forest and saw 
puppies and rabbits. 
They also saw a 
duck. There were 
also mountains. It 
comes out to eat 
during the day. It’s 
white, has a long 
tail, small paws, and 
barks twice. It has 
three legs and wakes 
me up at night. 

He has a little tail, a 
hat, and clothes (a 
blue square). He’s 
over there eating from 
his plate. He’s eating 
some peanuts. He 
lives in my house, 
and he’s outside 
because he can’t be 
controlled. 

It walks fast, has 
fangs, and lives in the 
jungle. It destroys 
animals, cares for its 
young, and feeds its 
young. 

It has a long neck, runs 
very fast, and also has a 
pouch that collects 
sweat because it sweats 
a lot. It also has long, 
rectangular, cone-
shaped ears, and it 
hears very well. It has 
one eye, and the ear 
covers the other. And 
the sweat pouch is for 
storing water and 
collecting water from 
rivers. It has big ears 
because it hears very 
well.

It cleans the water. It 
creates more plants that are 
important. It’s very clean. It 
lives in Colombia and is 
also found in Chile and 
Argentina. These circles are 
its hump, and this yellow 
part is its head. 

64,552,34,2erocS

Figure 2. Examples of a child’s drawings from the “Accelerated growth group”.
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example of creations from a child belonging to the 
“Accelerated growth” group.

Time-stable predictors of group membership

Subsequently, a second model was estimated to examine 
whether time-stable predictors measured at the begin
ning of pre-kindergarten (Wave 1) were associated with 
children’s likelihood of membership in each trajectory 
group, using the Gradual Growth group (G2) as the 
reference (Table 8). This group was selected as the 
reference because it represents the largest developmen
tal pattern within the sample.

Higher quality of fantasy in pretend play significantly 
predicted membership in the Accelerated Growth group (b  
= 1.59, p < .05, OR = 4.91), indicating that each one-point 
increase in fantasy play quality in pretend play was asso
ciated with a 391% increase in the odds of being in the 
Accelerated Growth group relative to the Gradual Growth 
group. Additionally, higher receptive language scores sig
nificantly predicted membership in the Early Peak and 
Recovery group (b = 0.16, p < .05, OR = 1.17), such that 
each additional point in receptive language increased the 
odds of belonging to this group by 17%. No other 

predictors (i.e., child gender, school socioeconomic vulner
ability, expressive language, working memory, and narra
tive skills) were significantly associated with group 
membership.

Outcomes associated with trajectory groups

We next examined whether membership in each syn
thetic creativity trajectory group was associated with 
developmental outcomes assessed at Wave 5 (see Table 
9), when children entered first grade. Outcomes 
included verbal skills (receptive and expressive lan
guage), divergent creativity (fluency, flexibility, origin
ality), and socioemotional functioning (emotional, 
hyperactivity, and conduct problems, peer problems, 
and prosocial behaviors).

In the verbal domain, children in the Gradual Growth 
group scored significantly lower in expressive language 
than those in both the Accelerated Growth and the Early 
Peak and Recovery groups. Moreover, children in the 
Early Peak and Recovery group outperformed the 
Gradual Growth group in receptive language.

In the divergent creativity domain, results differed 
by task. On the noise test, children in the Accelerated 

Table 8. Multivariable analysis of time-stable predictors by group membership.
Accelerated Growth 

Group
Early Peak and Recovery 

Group

b SE p b SE p

Child gender (male) 1.98 1.07 .066 0.65 1.38 .642
School socioeconomic vulnerability −0.05 0.03 .074 −0.04 0.04 .227
Receptive language 0.03 0.04 .537 0.16 0.07 .019
Expressive language 0.10 0.16 .553 −0.22 0.22 .333
Fantasy play quality 1.59 0.64 .013 1.05 0.76 .168
Working memory −0.05 0.18 .777 −0.37 0.26 .148
Narrative skills 0.02 0.17 .905 0.33 0.27 .227

Note. The comparison group was Gradual Growth group. Table includes b coefficient, standard error, and significant value.

Table 9. Outcomes associated with trajectory groups.
Gradual Growth Accelerated Growth Early Peak and Recovery

M 95% CI M 95% CI M 95% CI

Verbal domain
Expressive language 9.13 8.46–9.79 13.04 11.76–14.32 15.88 13.44–18.32
Receptive language 73.53 60.98–86.08 73.53 58.49–88.57 92.17 87.55–96.79

Divergent creativity domain
Fluency (noise) 6.13 5.46–6.79 7.93 6.79–9.08 7.93 5.66–10.20
Flexibility (noise) 3.98 3.56–4.40 5.48 4.73–6.23 5.15 3.56–6.74
Originality (noise) 2.40 2.23–2.57 2.99 2.71–3.26 2.94 2.35–3.53
Fluency (hand) 10.34 9.26–11.41 12.48 10.56–14.40 13.40 9.79–17.01
Flexibility (hand) 7.02 6.31–7.73 9.25 7.99–10.51 9.49 7.11–11.86
Originality (hand) 2.66 2.53–2.80 3.13 2.89–3.37 3.34 2.86–3.83

Socioemotional domain
Emotional problems 2.53 2.01–3.06 1.48 0.52–2.43 0.41 −1.48 - 2.31
Peer problems 2.36 1.91–2.83 0.69 −0.13 - 1.52 0.72 −0.84 - 2.28
Hyperactivity problems 4.58 3.98–5.18 4.38 3.14–5.63 3.99 1.70–6.28
Conduct problems 2.17 1.68–2.67 1.62 0.72–2.52 1.84 0.07–3.61
Prosocial behavior 8.33 7.84–8.82 8.88 7.98–9.78 9.05 7.33–10.78

Note. All outcome variables were measured at T5 (beginning of first grade). M = mean; CI = Confidence interval.
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Growth group scored higher in flexibility and origin
ality than those in the Gradual Growth group. In 
contrast, no significant differences emerged for the 
Early Peak and Recovery group relative to the others. 
On the hand test, children in the Accelerated Growth 
group outperformed the Gradual Growth group across 
all three divergent indices (fluency, flexibility, origin
ality). Additionally, the Early Peak and Recovery 
group obtained higher originality scores than the 
Gradual Growth group.

Finally, in the socioemotional domain, Children in the 
Gradual Growth group exhibited more peer problems than 
those in the Accelerated Growth group. No significant 
group differences were observed for emotional problems, 
hyperactivity, conduct problems, and prosocial behaviors.

Discussion

This longitudinal study provides novel insights into the 
developmental trajectories of synthetic creativity in early 
childhood, highlighting patterns often overlooked in cross- 
sectional research. Overall, most children improved their 
creativity scores during the preschool years, consistent with 
the findings of Bai et al. (2023). However, synthetic crea
tivity did not follow a uniform developmental path; instead, 
children exhibited heterogeneous growth patterns, includ
ing accelerated gains, gradual increases, and early peaks 
followed by recovery. These results underscore the value of 
person-centered approaches for capturing developmental 
variability.

Interestingly, the patterns identified in this study align 
with those reported by Jankowska and Karwowski (2025), 
who, using latent growth curve models, found three similar 
trajectories of synthetic creativity among Polish children of 
comparable age. In both studies, most children belonged to 
the low-beginning/moderate-growth group. However, 
while Jankowska and Karwowski observed similar repre
sentation of rapid-growth and stable-high trajectories, our 
sample included a greater proportion of children in the 
Accelerated-Growth group. In both studies, the majority of 
children followed trajectories characterized by low creativ
ity levels – a finding that is concerning but not surprising 
given that early childhood education in Chile tends to 
emphasize over-schooling and offers limited opportunities 
for imaginative activities and play (Grau et al., 2018; Pardo 
et al., 2021; Rupin et al., 2023; Strasser et al., 2024).

Now, relying on the aforementioned four-C model as 
a framework to understand the development of creativity, 
these trajectories can be interpreted as reflecting primarily 
mini-c forms of creativity, that is, personally meaningful 
visual-narrative productions rather than a high-quality 
creative products. Some children, however, may have 
engaged in emerging little-c creativity, particularly those 

who adopted a more metacognitive approach to the task 
and demonstrated greater awareness of its creative 
demands (Preiss, 2022), thereby showing a more advanced 
stage of creativity development. This metacognitive under
standing is also expected to become more sophisticated 
with age, which may help explain the observed increases 
in the quality, coherence, and appropriateness of children’s 
products across waves (Kaufman & Beghetto, 2009; Runco 
et al., 2005).

Despite the general trend of modest early creativity 
levels, the presence of an accelerated-growth group sug
gests that some children may be particularly susceptible to 
positive change. Moreover, the existence of multiple path
ways toward similar creative outcomes, despite different 
starting points, highlights the dynamic and non-linear 
nature of creativity development in early childhood.

A key contribution of this study is the identification 
of fantasy play quality and receptive language as signifi
cant predictors of growth in synthetic creativity. 
Children who engaged in more complex and imagina
tive play at pre-kindergarten were more likely to follow 
trajectories characterized by accelerated growth. 
Similarly, children with stronger receptive language 
skills were more likely to belong to the early-peak 
/recovery group, which achieved higher creativity scores 
across the five waves. In contrast, demographic factors 
such as gender and school-level socioeconomic vulner
ability did not predict trajectory membership, suggest
ing that structural factors may play a limited role in 
creativity development. Likewise, expressive language, 
working memory, and narrative skills did not predict 
group membership, thereby precluding confirmation of 
the claims made by Bauer and Gilpin (2025) regarding 
the role of executive functions (EF) in the play – crea
tivity relationship. However, given that this study mea
sured only working memory as an EF component, these 
findings are consistent with Pasarín-Lavín’s et al. (2023) 
review, which concluded that evidence for a link 
between working memory and creativity remains incon
clusive. Future research should incorporate a broader 
range of EF measures.

Further, if we consider a developmental systems per
spective to interpret these findings (Lerner, 2006), the 
association between early fantasy play quality and member
ship in the Accelerated Growth trajectory may reflect dif
ferential developmental responsiveness—that is, 
heterogeneity in children’s sensitivity to change as they 
engage with subsequent learning environments (Belsky & 
Pluess, 2009). High-quality fantasy play may index the 
richness and flexibility of symbolic representation (e.g., 
elaboration, organization, and imaginative transforma
tion), which could enable some children to benefit more 
strongly on later educational or interactional opportunities, 

12 V. GRAU ET AL.



thereby showing a clear growth in synthetic creativity 
across transition to school. Importantly, this interpretation 
does not imply that fantasy play is simply “creativity mea
sured twice”; rather, fantasy quality in pretend play reflects 
the organization and elaboration of symbolic play pro
cesses (a developmental context/capacity), whereas our 
creativity task captures children’s production of coherent, 
novel visual – narrative products over time. Future work 
should test mediating pathways (e.g., changes in symbolic 
flexibility, classroom opportunity structures, or language- 
related scaffolding) that could account for differential 
growth.

Following this argument, the association between 
receptive language and the Early Peak and Recovery 
trajectory may be consistent with the idea that receptive 
language supports early expressive richness in develop
mentally embedded creativity tasks that require under
standing a prompt and constructing a coherent 
narrative around a visual product. At the same time, 
the non-linear pattern observed in this group may plau
sibly reflect sensitivity to changing educational con
straints and opportunities during the transition from 
pre-kindergarten to kindergarten and first grade. In 
contexts where early schooling becomes more struc
tured and play opportunities narrow, creative expres
sion may temporarily diminish and later rebound as 
children adapt to new demands. However, given the 
small size of this trajectory group, we present this inter
pretation as a hypothesis to be examined in larger sam
ples and with direct measures of classroom opportunity 
structures and peer play.

Trajectory membership was also associated with 
meaningful developmental outcomes. Children in the 
accelerated-growth group demonstrated superior per
formance on divergent thinking tasks. They exhibited 
stronger expressive and receptive language skills by first 
grade, suggesting a potential bidirectional relationship 
between creativity and language development. This 
interpretation aligns with Whitebread and Whitebread 
and O’Sullivan (2020) assertion that play and creativity 
are mediated by language development, while also con
tributing reciprocally to language growth. Additionally, 
children in the accelerated-growth group experienced 
fewer peer-related difficulties in first grade, pointing to 
possible socioemotional benefits of creative engagement 
(e.g., interpersonal problem-solving). However, no sig
nificant differences emerged in emotional problems, 
hyperactivity, or prosocial behaviors. Although evi
dence on the link between mental health and creativity 
in early childhood remains scarce, the observed associa
tion between creativity, language development, and 
complex play suggests that cognitive flexibility – central 
to synthetic creativity – may support social competence. 

It is plausible that children who engage effectively in 
pretend play from an early age also demonstrate stron
ger peer interaction skills.

Practical Implications

From an applied perspective, the findings underscore the 
importance of promoting high-quality fantasy play and 
language development in early childhood education and 
home environments. Interventions that enrich imaginative 
play and verbal interaction can be effective strategies for 
fostering creativity. Although this study does not establish 
causality, its predictive findings are consistent with theore
tical and empirical literature on the relationship between 
pretend play and creativity (Fehr & Russ, 2016; Mottweiler 
& Taylor, 2014; Russ, 2020).

Limitations of the study

Despite these contributions, several limitations should be 
acknowledged. One limitation that warrants careful con
sideration concerns the relatively small size of the Early 
Peak and Recovery trajectory group. Although this pattern 
was theoretically interpretable and consistent with prior 
trajectory-based studies of creativity development, the 
small number of children in this group constrains statistical 
power and limits the generalizability of inferences drawn 
from it. Consequently, findings related to this trajectory 
should be regarded as exploratory. Rather than represent
ing a distinct developmental “type,” this pattern may reflect 
transitional or context-sensitive expressions of creativity 
that warrant further investigation in larger samples. 
Replication with broader cohorts will be essential to deter
mine the robustness and prevalence of this developmental 
pathway.

The present findings also call for a nuanced interpreta
tion of the roles of executive functioning and socioeco
nomic context in creativity development. Although 
working memory did not predict trajectory membership, 
this result should not be taken as evidence that executive 
functions are unrelated to early creativity. Executive func
tioning is a multidimensional construct, and prior research 
suggests that components such as cognitive flexibility may 
be more strongly implicated in creative processes than 
working memory alone. Similarly, while school-level socio
economic vulnerability did not predict trajectory member
ship within this sample, socioeconomic factors were 
associated with creativity at specific time points, and the 
sample did not include the most socioeconomically advan
taged schools. Thus, structural factors may still shape crea
tive development in more subtle or context-dependent 
ways. Future studies incorporating more diverse samples 
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and a broader set of executive function measures are 
needed to clarify these relationships.

It is important to interpret these findings in light of the 
specific form of creativity assessed in this study. Creativity 
was operationalized through a visual – narrative produc
tion task designed to capture children’s ability to synthesize 
elements into novel and coherent representations. This 
measure aligns closely with theoretical accounts of synthetic 
creativity and mini-c creativity in early childhood, empha
sizing meaning-making, imagination, and narrative inte
gration rather than ideational fluency alone. Indeed, one 
contribution of this study was the development of 
a creativity task that flexibly integrates figural and verbal 
elements within a playful, meaningful narrative for chil
dren. This task is designed to be independent of fine motor 
development on the one hand, and not entirely dependent 
on language development on the other. Therefore, the 
trajectories identified here should be understood as reflect
ing developmental pathways of this particular dimension of 
creative thinking

Directions for future research

Future research would benefit from examining whether 
similar trajectory patterns emerge when creativity is 
assessed across multiple domains and modalities, including 
verbal, motor, and social forms of creative expression. It 
should incorporate multidimensional measures of creativ
ity, examine executive functions longitudinally, and con
sider diverse forms of play beyond solitary pretend play (i.e. 
collaborative pretend play/play with peers). Also, future 
work should explore mediating environmental factors, 
such as classroom opportunities to play, or scaffolding of 
language development that could account for differential 
growth.

Expanding studies to include more populations from 
the Global South and other underrepresented cultures 
will also be critical for building a more inclusive under
standing of creativity development. Overall, replication 
with broader sample will be fundamental to determine 
the robustness of these developmental pathways.

Conclusion

In sum, this longitudinal study highlights that synthetic 
creativity in early childhood follows heterogeneous devel
opmental pathways rather than a uniform progression. 
Also, the findings underscore the potential role of pretend 
play and language development in predicting creative 
development. Moreover, associations between higher- 
growth trajectories and later advantages in divergent think
ing, expressive and receptive language, and peer 

functioning point to the broad developmental relevance 
of early creativity. Taken together, this work contributes 
novel evidence on the dynamic nature of creativity in the 
preschool years and reinforces the value of educational 
practices that intentionally cultivate rich pretend play and 
language-supportive environments. Future research incor
porating more diverse samples, multidimensional assess
ments of creativity, and broader measures of executive 
functioning will be essential to deepen our understanding 
of how creativity emerges and evolves in early childhood.
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