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A B S T R A C T   

This study examined the direct and indirect relationships of children’s overexcitabilities with 
their playfulness and creative potential in the kindergarten context. Participants were parents and 
teachers of 140 Hong Kong Chinese kindergarten children (47.9% girls, mean age = 52.2 
months). Parents reported their children’s overexcitabilities (imaginational, psychomotor, 
sensual, intellectual, and emotional), and teachers rated children’s playfulness (physical spon-
taneity, social spontaneity, cognitive spontaneity, manifest joy, and sense of humor) and creative 
potential (creative personality traits) as demonstrated in the classrooms. Hierarchical regression 
revealed that controlling for child age, gender, and parental education, children’s social and 
cognitive spontaneity were significant correlates of their creative potential as perceived by the 
teachers. Moreover, results from the path analytic model showed that the positive relationship 
between intellectual overexcitability and creative potential was fully mediated by cognitive 
spontaneity. In contrast, the indirect relationship through social spontaneity was non-significant. 
The findings suggest that children’s daily imaginative and inventive peer play in kindergarten 
may be conducive to their creative potential. Practically, results underscore the utility of creating 
a preschool play environment that embraces children’s choice, autonomy, and originality while 
promoting peer interaction and collaboration, as such an approach may cultivate their creative 
potential.   

1. Introduction 

Overexcitabilities indicate one’s innate heightened responsiveness to stimuli (Dabrowski, 1964), and these factors may impact 
children’s creative potential directly by augmenting their perceptual experience (He, Wong & Chan, 2017) and indirectly by pre-
disposing them to specific play behaviors (Fung & Chung, 2021). The playfulness of kindergarten children is reflected in their general 
style of play (Barnett, 1991), and this characteristic acts as an impetus to their creative potential (e.g., Lieberman, 1977; Luria, Baer & 
Kaufman, 2018). A growing body of evidence has revealed the interconnectedness among overexcitabilities, playfulness, and creative 
potential of kindergarten children (e.g., Fung & Chung, 2021; Fung, Chung & He, 2021), but the prior research depended on parental 
ratings only and examined their relationships within the household environment. As kindergarten offers children a different play 
context in terms of playmates, materials, and constraints, children may or may not display comparable play patterns in school and at 
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home (Berndt & Bulleit, 1985). Therefore, it is essential to examine whether and how children’s inherent overexcitabilities would 
associate with their play characteristics and creative potential in the kindergarten environment. The present study aimed to fill this gap 
by investigating the direct and indirect relationships between parent-reported overexcitabilities and teacher-reported playfulness and 
creative potential in Hong Kong Chinese kindergarten children. 

1.1. Creative potential in early childhood 

Creativity has been broadly defined as generating novel and useful ideas in different domains (Amabile, 1996). Although creative 
ideas inevitably require the reintegration of prevailing resources and knowledge, works originating from creative ideas tend to be 
useful in some but not all situations or contexts (Runco & Jaeger, 2012), especially in early childhood. Generally, creativity in early 
childhood corresponds to the little-c (i.e., everyday creativity) that involves the expression of originality and appropriateness in 
everyday situations (Richards, 2007, 2019). Runco (2014) further proposed to avoid the term creativity and, instead, examine chil-
dren’s creative potential. Children’s creative potential can relate to four factors: press (e.g., connectedness with the environment), 
person (e.g., traits/personality), process (e.g., thinking processes), and product (outcomes) (Rhodes, 1961). The operationalization of 
children’s creative potential is diverse and challenging. Prior research has employed different assessment measures such as picture 
drawing production (Hui, Chow, Chan, Chui & Sam, 2015) or divergent and convergent thinking tasks (Lloyd & Howe, 2003). In the 
present study, the creative potential was assessed by informants’ ratings of children’s creative personality traits, an approach 
employed in prior research (e.g., Butcher & Niec, 2005; Fung et al., 2021). 

The study of creative potential in kindergarten children is of vital importance. Ershadi and Winner (2020) have highlighted the 
U-shape development of creativity that children are likely to transition from the preconventional (kindergarten years), literal (middle 
childhood to early adolescence), to the post-conventional (late adolescence to early adulthood) stage. Specifically, kindergarten 
children are less restrictive or unconcern with the conventional representations in their creative products (e.g., drawing) (Gardner and 
Winner, 1982), while their creative potential tends to be static or drop during the primary and early secondary school years (Kim, 
2011). Therefore, it is important to understand the factors driving kindergarten children’s creative expression to nurture its positive 
development during middle childhood and help more adolescents and adults successfully transition to the post-conventional stage 
(Ershadi & Winner, 2020). The present study focused on two possible antecedents of children’s creative potential: playfulness and 
overexcitabilities. Findings from this study may inform early childhood policy and practice on promoting children’s early creative 
potential and pave their ways to achieve in 21st-century creative industries (Van Laar, Van Deursen & Van Dijk, 2022). 

1.2. Playfulness in early childhood 

Playfulness is generally defined as one’s disposition to engage in playful situations, while such a characteristic is expressed 
throughout the lifespan (Pinchover, 2017). In early years, playfulness indicates a child’s orientation to exhibit a distinctive pattern of 
play behaviors (Barnett, 1991; Lieberman, 1977) which is often shown by five indicators, namely physical spontaneity (motor co-
ordination and activity level), social spontaneity (lead and engage in peer play), cognitive spontaneity (imagination, pretense, and 
originality), manifest joy (positive emotional expression), and sense of humor (enjoyment and production of humor) (Barnett, 2018). 
Playfulness has been suggested to govern children’s approaches to various play situations and daily play behaviors (Barnett, 1991). 

Classic developmental theories highlighted that children acquire different knowledge and skills through play (e.g., Piaget, 1976; 
Vygotsky, 1967). Research has examined how play promotes children’s early development in areas like social competence (e.g., Fung 
& Cheng, 2017; Kalkusch et al., 2021), problem solving (Hollenstein, Thurnheer & Vogt, 2022), and school readiness (e.g., O’Sullivan 
& Ring, 2018). As children’s playfulness characterizes their play behaviors that “transcend situations, contexts, tasks, and materials” 
(Barnett, 1991, p. 52), research has investigated how children’s playfulness predicts their future cognitive and social-emotional 
development (e.g., Fink et al., 2020; Fung & Chung, 2022). This study extends the prior work to examine the link between playful-
ness and creative potential among kindergarten children. 

1.3. Overexcitabilities in early childhood 

Overexcitabilities reflect one’s inherited tendencies to be exceptionally aroused by stimulations (Dabrowski, 1964). Dabrowski 
(1964) proposed five forms of overexcitability including imaginational (lively imaginations and extensive associations), psychomotor 
(energetic and restlessness), sensual (heightened sensory and esthetic experience), intellectual (curious and desire for mental activity), 
and emotional (intensified feelings). Chang and Kuo (2013) described overexcitabilities as the filters of one’s sensory perception. All 
inward and outward stimulations are passed through these filters before subjecting to cognitive information processing (Chang & Kuo, 
2013). When overexcitable people are exposed to internal or external stimuli that correspond to their overexcitabilities, they tend to 
show incomparable levels of emotional and behavioral responses (Piechowski, 1999). 

These innate characteristics, in accordance with the Theory of Positive Disintegration (Dabrowski, 1964), may lead people to 
heightened internal arousal (Piechowski, 1999) and an augmented perception of reality (De Bondt, Maeyer, Donche & Van Petegem, 
2019). Thus, people with high overexcitabilities may display exceptional levels of information processing and creative ideation that 
directly support their creative potential (He et al., 2017; Piechowski, 1999). Among the five different aspects, Dabrowski (1964) 
underlined imaginational, intellectual, and emotional overexcitabilities as the major contributors to creative potential. Nevertheless, 
strong overexcitabilities are not necessarily related to higher levels of creative expression (Chang & Kuo, 2013) as the accompanying 
intense emotional tensions have to be released through a proper outlet (Piechowski, 1999). In early childhood, play is an appropriate 
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channel for children to express and release these intense emotions (Ayling, Armstrong & Gordon, 2019) and, possibly, promote their 
positive disintegration and creative potential. 

1.4. Overexcitabilities, playfulness, and creative potential 

Other than a direct influence, overexcitabilities may indirectly impact children’s creative potential by shaping their daily behaviors 
(Dabrowski, 1964; Piechowski, 1999). Specifically, overexcitabilities may predispose children to exhibit a particular style of play, 
while these play experiences enable the release of deep emotions and shape their creative potential (Fung & Chung, 2021). For 
instance, Fung and Chung (2021) demonstrated the relationships between kindergarten children’s imaginational, psychomotor, and 
intellectual overexcitabilities with various aspects of parent-reported playfulness (e.g., cognitive, social, and physical spontaneity). 

Evidence also supports that playfulness catalyses creative potential among adults (Bateson & Nettle, 2014) and children (Fung 
et al., 2021). For example, Trevlas, Matsouka and Zachopoulou (2003) reported the positive relationships between playfulness, motor 
fluency, and motor flexibility in a sample of Greek preschool children. Play offers children a safe and engaging environment to stretch 
the boundary across the real and imaginary world in which they can generate new associations and experiment with novel ideas and 
solutions (Chávez-Eakle, Eakle & Cruz-Fuentes, 2012). Therefore, higher levels of playfulness may give these children increased 
opportunities for combining ideas and solving problems in unusual ways and these capacities are conducive to their creative potential 
(Bateson & Nettle, 2014; Luria et al., 2018). Although increasing evidence supported a theoretical framework connecting children’s 
overexcitabilities, playfulness, and creative potential, very limited research has examined their interrelationships. A recent study has 
reported that, within the household context, children with increased levels of imaginational overexcitability tend to engage in more 
imaginative pretense, while the increased cognitive (object substitution, broad scanning) and affective (affect-laden imagination) play 
processes may promote their creative potential (Fung et al., 2021). Nonetheless, the results were solely based on the parental report 
without considering the multidimensional nature of overexcitabilities and playfulness. 

Kindergarten is an important context that shapes children’s early development. Due to the range of play materials, availability of 
playmates, and contextual limitations (e.g., time constraints, teacher’s expectation) in kindergarten, children have higher needs to 
interact with play partners to conduct group play and the successful coordination of peer play is a major social goal for kindergarten 
children (Beaty, 2014). Consequently, children may display different play behaviors in school from home (Berndt & Bulleit, 1985), and 
a wider range of personal characteristics (e.g., emotional overexcitability, social spontaneity) may shape children’s school play be-
haviors and creative potential. Therefore, the generalizability of the existing findings concerning overexcitabilities, playfulness, and 
creative potential in the household context remains an open question. A comprehensive examination by including multiple aspects of 
overexcitability and playfulness is necessary. The present study extended prior work (e.g., Fung & Chung, 2021; Fung et al., 2021) by 
investigating how children’s parent-reported overexcitabilities would be associated with their teacher-reported playfulness and cre-
ative potential and exploring the possible mediating mechanism with consideration of the multidimensionality of these innate and 
behavioral characteristics. 

1.5. The present study 

This study investigated the direct and indirect relationships among kindergarten children’s parent-reported overexcitabilities 
(imaginational, psychomotor, sensual, intellectual, and emotional), teacher-reported playfulness (physical spontaneity, social spon-
taneity, cognitive spontaneity, manifest joy, and sense of humor), and creative potential. Based on the literature reviewed (e.g., Fung & 
Chung, 2021; Fung et al., 2021; He et al., 2017), it was hypothesized that children’s parent-reported imaginational, intellectual, and 
emotional overexcitabilities would be positively related to their teacher-reported creative potential. It was also expected that 
teacher-reported cognitive spontaneity, social spontaneity, and manifest joy would mediate the positive links between children’s 
overexcitabilities and creative potential. 

2. Method 

2.1. Participants 

Participants were parents and teachers of 140 Hong Kong Chinese kindergarten children (47.9% girls, mean age = 52.2 months) 
from a local kindergarten situated in the middle-socioeconomic stratum. Twenty-two teachers participated in the study. The number of 
children rated by each teacher ranged between five to nine, depending on the number of positive parental consent received in the 
classes. A majority of the teachers (>90%) possessed a bachelor’s degree in early childhood education and were in-service teachers for 
more than one year. These figures aligned with the overall percentage of trained kindergarten teachers with a certificate or above in 
Hong Kong (i.e., 95.9%) between 2020 and 2021 (Education Bureau of HKSARG, 2022). The Hong Kong Kindergarten Education 
Curriculum Guide (Curriculum Development Council, 2017) endorses play-based learning as a core pedagogical approach. Therefore, 
teacher-training programs in Hong Kong generally equip pre-service teachers with solid theoretical knowledge of the importance of 
play (Fung & Cheng, 2012). The learning through play approach has been widely employed in Hong Kong kindergartens (Lau & Li, 
2018). Parents reported their education level: (1) primary, (2) secondary, (3) college, (4) university, and (5) postgraduate. Among the 
parents, 44.2% completed university or above, 29.6% completed secondary school, and 26.2% completed college. 89.1% of the 
parental questionnaires were completed by mothers, whereas 30.0% of these mothers were less educated than their spouses. 
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2.2. Procedure 

Ethical approval was given by the concerned university (blinded for review). The principal of the participating kindergarten also 
provided consent. Informed consent and questionnaire forms were sent to the teachers and parents to invite their participation. Parents 
reported their educational level and their child’s age, gender, and overexcitabilities by completing a questionnaire, which could be 
finished in twenty minutes. Class teachers rated children’s playfulness and creative potential as exhibited in the kindergarten, and the 
questionnaire could be completed in ten minutes. 

2.3. Measures 

2.3.1. Parent-reported overexcitabilities 
Children’s overexcitabilities were assessed by the Chinese version of Overexcitability Questionnaire–Two (OEQII; Falk, Lind, 

Miller, Piechowski & Silverman, 1999), which was previously employed in local and international research showing reliability and 
validity (Chang & Kuo, 2013; Fung & Chung, 2021). The adapted OEQII had five subscales with ten items each: imaginational (e.g., 
“My child’s pretend world is very real”), psychomotor (e.g., “My child enjoys a physically exhausting activity”), sensual (e.g., “My 
child feels music throughout the whole body”), intellectual (e.g., “My child observes and analyses everything”), and emotional (e.g., 
“My child has strong feelings of joy, anger, excitement, and despair”). Parents rated each item on a 5-point scale ranging from 1 (not 
like) to 5 (exactly like). The average scores of the five subscales represented children’s imaginational, psychomotor, sensual, intel-
lectual, and emotional overexcitabilities. 

2.3.2. Teacher-reported playfulness 
Children’s playfulness was assessed by the Children’s Playfulness Scale (CPS; Barnett, 1991), which has been employed in research 

on kindergarten children (e.g., Fung & Chung, 2021; Trevlas et al., 2003). The CPS consisted of 23 items under five subscales: physical 
spontaneity (e.g., “The child is physically active during play), cognitive spontaneity (e.g., “The child uses unconventional objects in 
play”), social spontaneity (e.g., “The child initiates play with others”), manifest joy (e.g., “The child expresses enjoyment during play”), 
and sense of humor (e.g., “The child likes to clown around in play”). Teachers rated the items on a 5-point scale ranging from 1 (not 
like) to 5 (exactly like), and the average scores of the corresponding subscales represented children’s playfulness in the kindergarten 
context. 

2.3.3. Teacher-reported creative potential 
Children’s creative potential in the kindergarten context was assessed by the teachers’ ratings on Common Creative Attribute (Chan 

& Chan, 1999). The Common Creative Attribute (Chan & Chan, 1999) included eleven items extracted from prior research of teachers’ 
ratings on students’ creativity (e.g., imaginative, unique, and original), and the items were validated by local teachers. Teachers rated 
the items on a 7-point scale ranging from 1 (rarely) to 7 (extremely), and the average scores represented children’s teacher-reported 
creative potential. 

2.4. Data analysis plan 

Correlation analysis was first conducted to examine the relationships among the variables. Hierarchical regression analysis was 
then performed to investigate how different aspects of parent-reported overexcitability and teacher-reported playfulness would predict 

Table 1 
Descriptive statistics, reliabilities, and bivariate correlations of study variables.   

Correlations  
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

1. Imaginational overexcitability –           
2. Psychomotor overexcitability .35*** –          
3. Sensual overexcitability .44*** .16 –         
4. Intellectual overexcitability .42*** .41*** .52*** –        
5. Emotional overexcitability .40*** .47*** .36*** .57*** –       
6. Physical spontaneity .16 .30*** .10 .34*** .08 –      
7. Social spontaneity .01 .12 .05 .24** .14 .63*** –     
8. Cognitive spontaneity .06 .13 .07 .29*** .10 .63*** .80*** –    
9. Manifest joy .11 .29*** .10 .32*** .11 .73*** .75*** .74*** –   
10. Sense of humor .15 .20* .14 .39*** .12 .66*** .63*** .67*** .65*** –  
11. Creative potential .08 .18* .04 .22** .13 .54*** .70*** .72*** .59*** .48*** – 
Descriptive statistics Mean 3.17 3.53 3.39 3.27 3.32 3.51 3.48 3.19 3.79 2.81 4.42 

SD 0.68 0.63 0.50 0.59 0.51 0.89 0.86 0.80 0.87 0.87 1.08 
Skewness 0.05 − 0.35 0.07 − 0.11 0.06 − 0.19 − 0.44 − 0.28 − 0.66 0.05 − 0.60 
Kurtosis 0.00 0.82 0.07 − 0.02 − 0.38 − 0.82 0.03 − 0.25 − 0.13 − 0.37 − 0.05 
Cronbach’s Alpha 0.84 0.81 0.74 0.84 0.70 0.84 0.84 0.75 0.90 0.82 0.92 

*p < .05; **p < .01; ***p < .001. 
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children’s teacher-reported creative potential and to identify any potential mediators. To explore the plausible indirect relationships 
among the variables, the identified aspects of overexcitability and playfulness that were significant correlates of teacher-reported 
creative potential (as reflected in the correlation and hierarchical regression analyses) were subjected to the path analyses. Path 
models were estimated with the lavaan package (version 0.6–7) in R (version 3.6.1; R Core Team, 2022). Intraclass correlations were 
inspected to understand the possible impacts of the nested sampling structure (i.e., class teachers’ ratings on children’s playfulness and 
creative potential) on the outcome variables, and the values ranged between 0.099 (social spontaneity) and 0.293 (creative potential). 
To account for the multilevel nature of the data, the lavaan.survey package (Oberski, 2014) was also employed to correct the 
parameter estimates, standard errors, and chi-square-derived fit measures for the clustered sampling design. This approach was uti-
lized in recent research (e.g., Jackson & Cunningham, 2017; Stühmann et al., 2020). Model fit was assessed by the Chi-square index 
(non-significant χ2), comparative fit index (CFI ≥ 0.95), non-normed fit index (NNFI ≥ 0.95), root mean square error of approximation 
(RMSEA ≤ 0.06), and standardized root mean square residual (SRMR ≤ 0.08) (Hu & Bentler, 1999). 

3. Results 

3.1. Preliminary analyses 

Table 1 shows the descriptive statistics, Cronbach’s alphas, and bivariate correlations of the study variables. The data was complete 
without missing values. The skewness and kurtosis of all variables fell within the range of plus and minus one. Parent-reported 
psychomotor and intellectual overexcitabilities were significantly related to various aspects of playfulness as reported by the teach-
ers (r = 0.20 to 0.39, p < .01). Similarly, psychomotor (r = 0.18, p < .05) and intellectual (r = 0.22, p < .01) overexcitabilities were 
positively correlated with teacher-reported creative potential. Furthermore, different aspects of playfulness were positively associated 
with creative potential (r = 0.48 to 0.72, p < .001). Given the previous research revealing the links of child age, gender, and parental 
education with children’s creative potential (e.g., He, 2018; He et al., 2017), these variables were controlled for further analysis. 

3.2. Hierarchical regression model predicting creative potential 

Hierarchical regression analysis was performed to investigate how children’s overexcitabilities and playfulness would collectively 
predict their creative potential, with demographic variables entered in step 1, children’s overexcitabilities entered in step 2, and 
various aspects of playfulness included in step 3. Table 2 shows the standardized regression coefficients of the individual predictors of 
the final model with all three steps considered. Step 1 of the regression model reveals that child gender and age significantly predicted 
8% of the variance in teacher-reported creative potential. In step 2, overexcitabilities explained an extra 8% of the variance of creative 
potential, but none of the individual factors appeared as a significant predictor in the final model with playfulness considered. In step 
3, various aspects of playfulness additionally explained 45% of the variance of creative potential. Specifically, teachers’ ratings on 
children’s social spontaneity (β = 0.28, SE = 0.14, p < .05) and cognitive spontaneity (β = 0.49, SE = 0.14, p < .001) emerged as the 
significant predictors. Considering the positive correlations of psychomotor and intellectual overexcitabilities with creative potential 
(Table 1) and their non-significant associations after taking playfulness into account (Table 2), social and cognitive spontaneity may 
have fully mediated the relationships between overexcitabilities and creative potential. Therefore, these factors were included in path 
analyses to examine their indirect relationships further. 

Table 2 
Hierarchical regression predicting creative potential from child age and gender, parental education, overexcitabilities, and playfulness.   

Creative potentialb 

Steps/independent variables Final β SE Total R2 ΔR2 ΔF p 

Step 1 – – .08 .08 2.93 .023 
Child gender (boy = 0, girl = 1) .12 .13    .049 
Child age .13 .01    .029 
Maternal education .10 .07    .115 
Paternal education − 0.12 .07    .069 
Step 2 – – .16 .08 2.30 .049 
Imaginational overexcitability a − 0.01 .11    .933 
Psychomotor overexcitability a .09 .12    .187 
Sensual overexcitability a − 0.04 .15    .551 
Intellectual overexcitability a .01 .16    .973 
Emotional overexcitability a .01 .16    .891 
Step 3 – – .61 .45 29.26 <0.001 
Physical spontaneity b .11 .11    .243 
Social spontaneity b .28 .14    .012 
Cognitive spontaneity b .49 .14    <0.001 
Manifest joy b − 0.04 .13    .740 
Sense of humor b − 0.09 .11    .291 

Note: a Children’s overexcitabilities were reported by parents. 
b Children’s playfulness and creative potential were reported by teachers. 
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3.3. Path analyses predicting creative potential 

Fig. 1 shows the parameter estimates and model fit statistics for the path model of psychomotor overexcitability, social spontaneity, 
cognitive spontaneity, and creative potential, which fits well to the data χ2 (df = 8, N = 140) = 10.95, p = .204, CFI = 0.99, NNFI =
0.97, RMSEA = 0.05 (90% CI: 0.00, 0.11), SRMR = 0.05, R2 

Social spontaneity = 0.01, R2 
Cognitive spontaneity = 0.02, R2 

Creative potential = 0.59. 
Children’s social and cognitive spontaneity were significantly correlated (r = 0.80, p < .001). Moreover, the paths from social (β =
0.29, SE = 0.08, p < .001) and cognitive spontaneity (β = 0.47, SE = 0.16, p < .001) to creative potential were both significant. 
Nevertheless, the paths from psychomotor overexcitability to social spontaneity (β = 0.12, SE = 0.11, p = .142), cognitive spontaneity 
(β = 0.13, SE = 0.11, p = .115), and creative potential (β = 0.10, SE = 0.12, p = .160) were all non-significant. 

Fig. 2 shows the parameter estimates and model fit statistics for the path model of intellectual overexcitability, social spontaneity, 
cognitive spontaneity, and creative potential, which fits the data well χ2 (df = 8, N = 140) = 9.42, p = .309, CFI = 0.99, NNFI = 0.99, 
RMSEA = 0.04 (90% CI: 0.00, 0.10), SRMR = 0.05, R2 

Social spontaneity = 0.06, R2 
Cognitive spontaneity = 0.08, R2 

Creative potential = 0.58. The 
paths from intellectual overexcitability to social (β = 0.24, SE = 0.15, p < .05) and cognitive (β = 0.29, SE = 0.14, p < .01) spontaneity 
were significant, but the one to creative potential was non-significant (β = 0.01, SE = 0.14, p = .870). The paths from social (β = 0.30, 
SE = 0.07, p < .001) and cognitive (β = 0.47, SE = 0.16, p < .001) spontaneity to creative potential were both significant. The indirect 
path from intellectual overexcitability to creative potential as mediated through cognitive spontaneity was significant (indirect effect: 
β = 0.14, SE = 0.09, p < .01), but the indirect path via social spontaneity was non-significant (indirect effect: β = 0.07, SE = 0.07, p =
.063). 

4. Discussion 

This study examined the associations among kindergarten children’s overexcitabilities, playfulness, and creative potential as re-
ported by parents and teachers and explored the mechanisms that potentially explain their interrelationships. The results reveal the 
interconnectedness among children’s social spontaneity, cognitive spontaneity, and creative potential in the kindergarten context. 
Moreover, the findings highlight how cognitive spontaneity may bridge the link between children’s intellectual overexcitability and 
their creative potential. Importantly, the present findings have expanded the existing studies (e.g., Fung & Chung, 2021; Fung et al., 
2021) by demonstrating how children’s parent-reported innate characteristics of overexcitabilities would be translated into their play 
patterns and creative potential in kindergarten context, with multiple aspects of overexcitability and playfulness taken in account. 

4.1. Relationships between overexcitabilities and creative potential 

As expected, children’s intellectual overexcitability was positively correlated with their teacher-rated creative potential (Table 1). 
However, neither imaginational nor emotional overexcitability was significantly related to creative potential. Children’s imagination 
and pretense often involve cognitive processes of symbolic representation and broad association (Russ, 2003; Russ & Wallace, 2013). 
The capacities to imagine and pretend are considered indicators of early cognitive development (Vygotsky, 1967). Therefore, it is 
plausible that children overexcited to fantasy and imaginary ideas may have advanced cognitive functions and a higher tendency to 
manipulate concepts and ideas, which was reflected in their intellectual overexcitability. Indeed, research suggests that the rela-
tionship of cognitive spontaneity with intellectual overexcitability appears stronger than imaginational overexcitability (Fung & 
Chung, 2021). Given the close tie between cognitive spontaneity and creative potential, intellectual overexcitability may have 

Fig. 1. Path model for predicting children’s teacher-reported creative potential from parent-reported psychomotor overexcitability, teacher- 
reported social spontaneity and cognitive spontaneity controlling for child age, child gender, and parental education levels. Standardized co-
efficients are reported. Solid paths are statistically significant. Dashed paths are non-significant. * p < .05; ** p < .01; *** p < .001. Fit indices: χ2 (df 
= 8, N = 140) = 10.95, p = .204, CFI = 0.99, NNFI = 0.97, RMSEA = 0.05 (90% CI: 0.00, 0.11), SRMR = 0.05, R2 

Teacher-reported social spontaneity = 0.01, 
R2 

Teacher-reported cognitive spontaneity = 0.02, R2 
Teacher-reported creative potential = 0.59. 
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overshadowed the predictive power of imaginational overexcitability on creative potential. The present results also aligned with recent 
findings (Fung & Chung, 2021) and suggested that the role of emotional overexcitability in kindergarten children’s creative potential 
may be small. The positive impact of emotional overexcitability may be more salient in late childhood or early adolescence (e.g., He 
et al., 2017), when these children are more capable of resolving their internal conflicts and tensions (Piechowski, 1999) through the 
development of effective emotion regulation. 

Separately, although psychomotor overexcitability emerged as a significant correlate of teacher-reported creative potential 
(Table 1), it was neither directly nor indirectly related to creative potential with social and cognitive spontaneity considered in the 
path model (Fig. 1). To further explore the possibility that psychomotor overexcitability might be indirectly related to creative po-
tential through physical spontaneity, an additional path model was estimated, which revealed poor model fit: χ2 (df = 4, N = 140) =
8.76, p = .067, CFI = 0.92, NNFI = 0.79, RMSEA = 0.10 (90% CI: 0.00, 0.18), SRMR = 0.04. Nevertheless, given that teacher rating on 
children’s creative potential was employed in this study, the present results did not preclude the possibility that psychomotor over-
excitability may predispose children to increased physical play experience and subsequently impacted their motor creativity (Milic, 
2014; Trevlas et al., 2003). Future research may further examine this plausible indirect relationship. 

4.2. Indirect relationships among overexcitabilities, playfulness, and creative potential 

Notably, the path analysis (Fig. 2) highlighted cognitive spontaneity as an important correlate of children’s creative potential. The 
positive correlation between intellectual overexcitability and creative potential (Table 1) was fully mediated by cognitive spontaneity. 
The significant indirect relationship among intellectual overexcitability, cognitive spontaneity, and creative potential pointed to the 
likelihood that children who are fond of manipulating concepts and ideas may engage in more group imaginative play with their peers 
in kindergarten, which may, in turn, influence their creative potential as perceived by teachers. These results concurred with recent 
evidence revealing the relationship of cognitive processes within the imaginative play with creative potential in the home context 
(Fung et al., 2021). Particularly, children showing high cognitive spontaneity are more likely to pretend and integrate unconventional 
materials into their play. These processes often involve free associations, symbolic representation, and object substitution, which may 
promote their creative potential (Bodrova & Leong, 2018; Fung & Chung, 2021). 

In addition to cognitive spontaneity, teachers regarded children’s social spontaneity as another predictor of their creative potential. 
Although the indirect relationship among intellectual overexcitability, social spontaneity, and creative potential did not reach sta-
tistical significance (at a trend level of p = .063), this finding underscored the social aspect of play in the kindergarten context (Fung & 
Chung, 2022). To effectively communicate and implement imaginative play ideas in a group setting, children with high cognitive 
spontaneity need to negotiate the play directions with their peers skilfully. These interactive processes, which allow exchanges of 
creative ideation, may be perceived as social spontaneity by the teachers. In contrast, social spontaneity may be less readily observed in 
the home context, particularly among children who choose solitary pretense to show their cognitive spontaneity. The present results 
demonstrated the importance of taking multiple aspects of overexcitability and playfulness into account when examining their in-
fluences on children’s creative potential, particularly in the kindergarten context. The small amount of variances of cognitive (8%) and 
social spontaneity (6%) explained by intellectual overexcitability emphasized how contextual constraints might impact children’s 
manifestation of their innate tendencies in the kindergarten context. Children may have altered their pattern of play behaviors to fulfill 
various kindergarten rules and limitations (e.g., daily class schedule, availability of materials, teacher’s direction). That said, chil-
dren’s cognitive and social spontaneity explained a significant portion of the variance of their creative potential as perceived by 
teachers (58%). This finding and prior results based on parental ratings (Fung et al., 2021) revealed the connectedness between 

Fig. 2. Path model for predicting children’s teacher-reported creative potential from parent-reported intellectual overexcitability, teacher-reported 
social spontaneity and cognitive spontaneity controlling for child age, child gender, and parental education levels. Standardized coefficients are 
reported. Solid paths are statistically significant. Dashed paths are non-significant. * p < .05; ** p < .01; *** p < .001. Fit indices: χ2 (df = 8, N =
140) = 9.42, p = .309, CFI = 0.99, NNFI = 0.99, RMSEA = 0.04 (90% CI: 0.00, 0.10), SRMR = 0.05, R2 

Teacher-reported social spontaneity = 0.06, R2 
Teacher- 

reported cognitive spontaneity = 0.08, R2 
Teacher-reported creative potential = 0.58. 
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children’s playfulness and creative potential in both household and kindergarten contexts. 
Unexpectedly, the present results showed that children’s manifest joy was unrelated to their creative potential. This finding is in 

line with previous evidence showing the weak association of the affective play process with creative potential (Fung et al., 2021; Russ 
& Wallace, 2013). Together, this pattern of relationships suggested that children’s cognitive spontaneity outweighed their manifest joy 
in shaping teachers’ perception of creative potential. Positive emotions are inarguably the proper indicators of children’s enthusiasm 
in play, but their exuberance can also be reflected by certain negative emotional expressions like anger and hostility that are spe-
cifically related to a play theme, character, or scenario (Fung & Chung, 2021). Although both positive and negative emotions were 
suggested as facilitating children’s affect-laden ideation and creative thinking processes (Russ & Wallace, 2013), the dimension of 
manifest joy may not adequately capture children’s expression of intense play-aroused negative emotions. Thus, the nature of the 
measurement may affect the present results. Equally possible, the teachers may perceive these negative emotions as less adaptive in the 
kindergarten context (Fung et al., 2021), and the unfavorable perceptions may have complicated the relationship between manifest joy 
and creative potential. However, caution should be taken in interpreting results as children’s manifest joy may support their creative 
ideation and expression in other domains (e.g., drawing, storytelling), and future work can explore these possibilities. 

4.3. Limitations 

The present study has at least three limitations. First, although this study involved ratings from parents and teachers, informant 
reports of children’s overexcitabilities, playfulness, and creative potential may be subjected to biases such as social desirability 
(Krumpal, 2013). Relatedly, the high correlations between some teacher-reported variables (e.g., social spontaneity, cognitive 
spontaneity, creative potential) may be attributed to common method variance (Podsakoff, MacKenzie, Lee & Podsakoff, 2003). 
Further work may investigate the relationships between these variables by employing behavioral measures (e.g., Test of Playfulness 
scale; Bundy, Nelson, Metzger & Bingaman, 2001) and alternative assessments of creative potential (e.g., thinking processes, creative 
product; Rhodes, 1961). For example, researchers may employ the Torrance Thinking Creatively in Action and Movement Test (TCAM) 
(Torrance, 1981) or the Test for Creative Thinking – Drawing Production (TCT-DP) (Urban & Jellen, 1996) to assess kindergarten 
children’s creative potential. Second, the present sample size is small, which may have influenced the statistical significance of path 
coefficients. Moreover, all participants were recruited from the same kindergarten. Future research with an increased sample size 
recruited from more diverse socioeconomic backgrounds and kindergartens may better inform if a different aspect of playfulness (e.g., 
social spontaneity) can explain the association between overexcitabilities and creative potential of kindergarten children. Lastly, the 
present results were based on correlational data, and the path models were intended to explore the potential mechanisms only. 
Therefore, no causal inference can be made based on the present findings. Longitudinal studies are necessary to investigate the 
directionality of relationships further. 

4.4. Conclusions and implications 

Despite its limitations, the present study contributed to the literature by demonstrating how children’s innate (overexcitabilities) 
and behavioral (playfulness) characteristics would indirectly relate to their creative potential in kindergarten. Practically, the results 
also point to the utility of encouraging children’s cognitive and social spontaneity in peer play situations, as the relevant play processes 
may contribute to children’s creativity development. For example, instead of structured play materials, teachers may promote chil-
dren’s ingenuity and imagination by providing them with “loose parts” (p.556) (Canning, 2010). Adults may also show their play 
supportiveness (e.g., endorsement of children’s play choices and eagerness to offer play support) and provide children with additional 
group play opportunities. These factors may facilitate children’s playfulness (Fung & Chung, 2022) and, in turn, promote their creative 
potential. 
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