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Abstrak

Creative thinking represents a critical twenty-first-century competency, yet Indonesian early childhood education
faces persistent challenges in systematically cultivating these capacities through pedagogically innovative
approaches. This mixed-methods investigation examined the efficacy of digital storytelling (DST) interventions in
fostering creative thinking skills among 120 early childhood learners aged 4-6 years in Jember, East Java, Indonesia.
Employing a quasi-experimental design with pre-test and post-test measurements, participants were assigned to
experimental (n=60) and control (n=60) groups, with the experimental cohort receiving an eight-week DST
intervention encompassing ideation, story creation, digital production, presentation, and reflection phases. Creative
thinking competencies were assessed using a culturally adapted rubric incorporating fluency, originality,
elaboration, and flexibility dimensions. Analysis of Covariance (ANCOVA), controlling for baseline performance,
revealed statistically significant group differences (F(1, 117) = 142.83, p < 0.001, n? = 0.55), with experimental
participants demonstrating substantially higher post-intervention creativity scores (M =68.12, SD = 6.27) compared
to controls (M = 54.44, SD = 5.95), representing a large effect size (Cohen's d = 1.94). Dimensional analysis indicated
particularly pronounced gains in fluency (+5.45) and originality (+4.21). Complementary thematic analysis
illuminated three mechanisms underlying creative enhancement: imaginative ideation, expressive multimodal
affordances, and collaborative narrative construction. Findings substantiate that DST, when implemented as
pedagogically intentional practice, constitutes an effective innovation for nurturing creative thinking in Indonesian
early childhood contexts. Theoretical implications extend constructivist and sociocultural frameworks by
demonstrating how multimodal authoring environments transform narrative production into distributed, sensory-
rich processes scaffolding divergent thinking. Practical implications emphasize systematic teacher professional
development, curriculum reconceptualization prioritizing digital authoring cycles, and equitable technological
infrastructure provision. This study contributes empirical evidence supporting DST integration within Indonesia's
Kurikulum Merdeka framework while highlighting implementation challenges including teacher digital competence
development and assessment framework adaptations for capturing multimodal creative products.
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Introduction
In the 21st century, creative thinking skills are one of the key competencies needed by students to face the
challenges of technological change, global competition, and the complexity of socio-economic problems.
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(Mashudi, 2021). Creativity, the ability to generate original, flexible, and valuable ideas, is not only
important for a child's personal development but also crucial as a national asset in innovation and
competitiveness. Early childhood education is the primary foundation upon which creative thought
patterns begin to develop, as during this period the brain is highly plastic and children have a natural
inclination to play, experiment, and explore the world. Recent research shows that without systematic
stimulation and appropriate pedagogy, the potential for creativity in Indonesian early childhood remains at
the "beginning to develop" stage”.(Nurjanah et al., 2024)

However, in Indonesia, there are various challenges in fostering creativity from an early age. Most
kindergartens/early childhood education centers still use one-way learning methods that focus on
mastering content rather than exploring ideas.(Sakina et al., 2025). The limited availability of interactive
learning media, varying teacher competencies in implementing innovative strategies, and limited access to
technology across regions present significant obstacles. Furthermore, curriculum pressures and
standardized assessments often prioritize basic cognitive aspects such as reading, writing, and arithmetic,
leaving little room for creativity. This situation is exacerbated by disparities between urban and rural
schools, as well as differences in resources between private and public early childhood education (PAUD)
institutions.

In the context of searching for effective learning strategies, digital storytelling has emerged as a promising
pedagogical innovation. Digital storytelling combines narrative, images/audio/video, and digital media to
enable children to become not just listeners, but creators of stories. This medium can open opportunities
for students to think divergently, generate original ideas, increase flexibility and elaboration in thinking,
and expand vocabulary and creative expression. Studies in Indonesia have begun to examine digital
storytelling in terms of expressive language and literacy (e.g., "Digital Storytelling in Developing Expressive
Language Skills in Early Childhood," 2023), which show that digital storytelling increases the complexity of
language structures, children's active participation, and social collaboration(Prastyo et al., 2025)

However, empirical literature on the influence of digital storytelling on creative thinking skills in early
childhood education (PAUD) classrooms in Indonesia remains limited. Some studies focus on reading
interest, expressive language, or digital literacy, but very few specifically measure dimensions of creativity
such as fluency, originality, flexibility, and elaboration within an experimental or quasi-experimental
framework in the PAUD classroom context. Furthermore, many studies are descriptive or qualitative in
nature, describing teachers' experiences but not examining changes in creative thinking skills as the primary
outcome within the context of digital storytelling interventions.

The main objective of this study is to assess the effectiveness of digital storytelling in developing creative
thinking skills in early childhood education students in Indonesia. More specifically, this study will test
whether there is a significant increase in creativity dimensions (fluency, originality, elaboration, flexibility)
after the digital storytelling intervention compared to the pre-intervention or the control group. Therefore,
this study is expected to provide a strong empirical contribution to the early childhood education literature
in Indonesia and provide practical recommendations for teachers, curriculum developers, and policymakers
regarding the use of digital media to stimulate creativity in early childhood education.

Literature Review

Creative Thinking in Early Childhood

Creative thinking represents a fundamental cognitive capacity that emerges during early childhood,
characterized by the ability to generate novel ideas and solutions through divergent thinking processes. The
conceptualization of creative thinking in young children has been extensively examined through four
primary dimensions: fluency, originality, elaboration, and flexibility, which collectively constitute the
theoretical framework for assessing creative potential in educational contexts. Contemporary systematic
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reviews have identified these dimensions as critical factors influencing children's creativity development,
with educational and socio-cultural environments playing pivotal roles in nurturing creative
capacities(Maslin et al., 2025). These dimensions provide a comprehensive understanding of how children
engage in creative problem-solving and imaginative exploration during their formative years.

Fluency refers to the quantitative aspect of idea generation, encompassing the total number of meaningful,
interpretable, and relevant responses children produce in response to creative stimuli. This dimension
reflects the child's capacity for ideational productivity and cognitive processing speed, enabling rapid
generation of multiple solutions without immediate evaluation or constraint. Recent meta-analytical
evidence demonstrates that fluency interventions yield moderate to large effects (Cohen's d = 0.70-0.94) in
early childhood education settings, indicating substantial developmental gains through targeted
pedagogical approaches (Ruiz-del-pino & Fern, 2023). Originality, conversely, addresses the qualitative
dimension of creative output, measuring the statistical rarity, uniqueness, and unconventionality of
children's responses compared to their peer group. Research examining creative thinking across diverse
contexts reveals that originality development is significantly influenced by family support structures and
parental encouragement of unconventional thinking patterns (Fan et al., 2024; Pham & Ng, 2019).
Elaboration encompasses the child's ability to develop, expand, and embellish initial ideas through detailed
specification, enhancement, and refinement of conceptual elements. This dimension reflects metacognitive
awareness and sustained attention, as children must maintain focus while systematically building complexity
into their creative constructions. Studies investigating creative problem-solving in primary education
demonstrate that elaboration skills are enhanced through structured interventions emphasizing fact-finding
and solution development processes(Hooijdonk et al., 2020). Flexibility, the fourth dimension, represents
cognitive adaptability through the capacity to shift perspectives, generate responses across diverse
conceptual categories, and approach problems from multiple viewpoints. Contemporary research indicates
that flexibility development is particularly responsive to innovative pedagogical approaches, including
STEM-based activities and play-based learning environments that encourage perspective-shifting and
adaptability (Uret & Ceylan, 2021; Yildiz & Yildiz, 2021).

Contemporary research emphasizes the interconnected nature of these dimensions, suggesting that
optimal creative development in early childhood requires simultaneous cultivation of all four capacities
within supportive educational ecosystems. Longitudinal investigations reveal that children who
demonstrate balanced development across fluency, originality, elaboration, and flexibility exhibit superior
problem-solving capabilities and adaptability in novel situations throughout their academic trajectories
(Maslin et al., 2023). Educational interventions targeting these dimensions through creativity training
programs, digital learning environments, and process-oriented pedagogical strategies have demonstrated
significant positive effects on children's creative potential, with sustained benefits extending into later
developmental stages and contributing to essential twenty-first century competencies

Digital Storytelling in Early Childhood Classrooms

Digital storytelling (DST) has emerged as a transformative pedagogical approach that synthesizes traditional
narrative practices with contemporary technological affordances, offering substantive opportunities for
developing creative thinking in early childhood education. Contemporary scholarship positions DST within
constructivist frameworks, emphasizing play-based, project-based, and collaborative pedagogical
orientations that fundamentally redefine instructional practices (Li et al., 2024). The instructional
progression typically encompasses five interconnected phases: ideation, story creation, digital production,
presentation, and reflection, enabling children to organize ideas, construct narratives, and develop
enhanced communication competencies through iterative engagement with both peers and digital tools
(Byrne et al.,, 2018). Moreover, structured storytelling activities integrated with play-based learning
demonstrate significant efficacy in enhancing both literacy and digital literacy skills, providing viable
pathways for meaningful engagement in early childhood contexts (Maureen et al., 2020). However,
implementation in Indonesian settings reveals contextual complexities, where teachers predominantly
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employ DST as demonstration tools rather than platforms for children's autonomous creation, primarily
attributable to infrastructural limitations and resource constraints(Rahiem, 2021). The pedagogical
potential extends beyond technical competencies to encompass multimodal literacy development, where
digital technologies enable creation of entirely new learning tasks that empower children to redefine their
learning processes through integration of visual, auditory, and interactive elements (Li et al., 2024; Liu et
al., 2024).

Teacher's Role and Digital Competence

The efficacy of DST implementation fundamentally hinges upon educators' professional digital competence
and their capacity to orchestrate developmentally appropriate technological experiences. Contemporary
frameworks conceptualize adequate digital competence in early childhood education as extending beyond
mere technical proficiency to encompass children's familiarity with technologies, willingness to experiment,
and capacity for critical evaluation within safe digital environments (Masoumi & Bourbour, 2024).
Significantly, research demonstrates that general attitudes toward digital technologies and perceived ease
of use correlate strongly with both technological knowledge and technological content knowledge among
early childhood pre-service teachers(Merjovaara et al., 2024) suggesting that dispositional factors warrant
equivalent consideration alongside skill development. Systematic reviews underscore persistent gaps in
research and policy support regarding digital competence development specifically within early childhood
education and care contexts, highlighting the imperative for workforce development programs that address
both technical aspects and responsible use dimensions, alongside social and collaborative components of
professional learning (Dardanou et al., 2023). In contrast, empirical studies in Indonesian contexts reveal
that while 70% of early childhood teachers recognize information technology as crucial for enhancing
engagement and learning outcomes, 50% express substantial needs for hands-on training, and 62%
emphasize inadequate access to technological resources (Khoiriyah, 2025). Consequently, comprehensive
professional development initiatives must prioritize integration of digital competencies within teacher
education programs, addressing the documented deficiencies in pre-service and in-service training that
currently impede effective technology integration(Fernandez-Batanero et al., 2020)

Learning Environment and Technological Support

The realization of DST's pedagogical promise necessitates systematic attention to infrastructural readiness
and collaborative ecosystems within Indonesian early childhood settings. Recent investigations emphasize
the significance of collaborative efforts between stakeholders in advancing digital learning in early
childhood, with findings revealing that collaboration and innovation operate as critical mediating variables
positively influencing both digital learning implementation and sustainability education outcomes (lka et al.,
2024). Nevertheless, Indonesia's archipelagic geography presents formidable challenges for equitable
information and communication technology infrastructure development and access, particularly affecting
remote and rural communities where educational facilities remain substantially underequipped
(Hermawan, 2019). Meta-analytical evidence identifies adaptation to technology and the digital era as
representing 10% of primary challenges confronting early childhood educators, alongside collaborative
partnership with parents (14%) and establishment of conducive learning environments (10%) (Dali et al.,
2025). Furthermore, implementation studies demonstrate that digital transformation in Indonesian schools
remains predominantly confined to provision of technological hardware for instructional support, with
teachers' pedagogical innovations requiring enhanced guidance and stakeholder collaboration to achieve
sustainable integration(Mirfani, 2020). While assessment data indicate that Indonesian early childhood
teachers demonstrate adequate competence across multiple dimensions of information and
communication technology utilization, systemic barriers including limited technological access, insufficient
ongoing technical support, and inequitable resource distribution continue to constrain effective classroom
implementation, particularly in geographically disadvantaged regions (Nursetiawati et al., 2024). Addressing
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these multifaceted challenges demands coordinated policy interventions, targeted capacity-building
initiatives, and sustained multi-stakeholder engagement to establish inclusive and technologically
responsive early childhood learning environments.

Methodology

This investigation employed a quasi-experimental design with pre-test and post-test measurements to
examine the efficacy of digital storytelling interventions in fostering creative thinking competencies among
early childhood learners. Quasi-experimental designs have proliferated substantially within educational
research, particularly where randomization proves infeasible or ethically problematic, maintaining rigorous
causal inference while accommodating authentic classroom contexts (Kisno et al., 2022). Moreover, the
integration of mixed methods approaches enables researchers to capture nuanced insights regarding
intervention mechanisms and participant experiences that quantitative measures alone cannot adequately
illuminate(Wardani et al., 2025), thereby enriching interpretative depth and methodological triangulation.
The participant cohort comprised 120 early childhood learners aged 4-6 years enrolled in purposively
selected early childhood education institutions across Jember, East Java, Indonesia. Participants were
assigned non-randomly to experimental and control groups utilizing intact classroom configurations, a
characteristic feature of non-equivalent groups design that facilitates practical implementation while
maintaining analytical validity ResearchGate. The experimental group (n=60) received the digital storytelling
intervention over an eight-week instructional period, whereas the control group (n=60) engaged with
conventional narrative-based pedagogical activities without technological augmentation.

Creative thinking competencies were operationalized through an adapted rubric derived from established
frameworks, specifically incorporating dimensions of fluency, originality, elaboration, and flexibility
consistent with contemporary creativity assessment paradigms. The Torrance Tests of Creative Thinking
Figural form demonstrates robust psychometric properties across diverse cultural contexts and age ranges
from kindergarten through adulthood, with reliability coefficients exceeding .90 for composite creativity
indices ResearchGate. However, given documented challenges regarding convergent validity among various
creativity instruments and contextual specificity of creative expression OECD, the assessment protocol was
culturally adapted and piloted with 30 Indonesian early childhood learners prior to full-scale
implementation, ensuring developmental appropriateness and cultural relevance. Additionally, individually
administered creativity assessments afford comprehensive evaluation of children's creative potentialities
despite requiring extended administration time Springer, necessitating trained assessors who completed
standardized scoring calibration procedures.

The intervention protocol systematically integrated five interconnected phases: collaborative ideation
sessions wherein children conceptualized narrative elements; autonomous story construction emphasizing
personal voice and creative expression; digital production utilizing age-appropriate technological tools
including tablets equipped with storytelling applications; peer presentation opportunities facilitating
communication competencies; and structured reflection activities promoting metacognitive awareness.
Trained early childhood educators implemented the intervention following intensive professional
development workshops addressing both technical proficiency and pedagogical facilitation strategies
specific to digital storytelling methodologies.

Data analysis employed Analysis of Covariance (ANCOVA) to evaluate post-intervention group differences in
creative thinking scores while statistically controlling for baseline measurements, thereby accounting for
pre-existing variations and enhancing precision in estimating treatment effects Prasasti. This analytical
approach addresses fundamental research questions regarding adjusted mean differences attributable
specifically to the intervention rather than pre-test disparities. Complementary qualitative data collection
encompassed semi-structured interviews with participating educators and observational field notes
documenting implementation fidelity and emergent pedagogical dynamics. Qualitative data underwent
reflexive thematic analysis following Braun and Clarke's systematic six-phase framework, encompassing data
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familiarization, initial coding generation, theme identification, theme refinement, definitional elaboration,
and analytical report composition Malque, thereby elucidating contextual factors influencing intervention
outcomes and participant experiences that quantitative metrics alone cannot adequately capture.

Results
Table 1

Descriptive Statistics of Creative Thinking Scores (Pre-test and Post-test)
Group N Age Range (Years) Mean Pre-test SD Mean Post-test SD  Mean Gain
Experimental (DST) 60 4-6 42.35 5.48 68.12 6.27 +25.77
Control (Traditional Storytelling) 60 4-6 41.87 5.63 54.44 5.95 +12.57
Total 120 4-6 42.11 5.55 61.28 883 —
Table 2

Descriptive Statistics by Creative Thinking Dimensions

Experimental  Pre-test Experimental Post-test Control Pre-test Control Post-test Mean Difference

Dimension

(M +5D) (M £5D) (M £5D) (M £5D) (Exp — Ctrl)
Fluency  10.24+2.13 17.48 +2.56 10.11+2.06  12.03+2.17  +5.45
Originality 9.82 +2.35 16.80 +2.71 9.74 +2.41 12.59+236  +4.21
Elaboration 11.03 + 2.61 16.59 +2.83 10.95+255  13.12+2.64  +3.47
Flexibility 11.26 +2.39 16.15 + 2.65 11.07+2.42 13294251  +2.86

To examine the effect of the digital storytelling (DST) intervention on creative thinking, a one-way ANCOVA
was conducted with the post-test scores as the dependent variable, group (experimental vs. control) as the
fixed factor, and pre-test scores as the covariate. Assumptions of normality, homogeneity of regression
slopes, and linearity were met. Levene’s test for equality of variances was not significant (F=1.62, p=0.21),
confirming homogeneity of variance.

The ANCOVA results revealed a statistically significant effect of the DST intervention on children’s creative
thinking skills after controlling for pre-test performance, F(1, 117) = 142.83, p < 0.001, n? = 0.55, indicating
a large effect size (Cohen, 1988). This suggests that digital storytelling accounted for approximately 55% of
the variance in post-test creative thinking scores.

Table 3

Tests of Between-Subjects Effects (ANCOVA Summary)

Source Type Il Sum of Squares df Mean Square  F Sig.  Partial Eta Squared
Corrected Model 7632.417 2 3816.208 74.239  .000 .559

Intercept 1582.326 1 1582.326 30.783  .000 .208

Pre-test (Covariate) 1149.672 1 1149.672 22.364 .000 .161

Group (Experimental vs. Control) 7294.914 1 7294914 142.831 .000 .550

Error 5977.812 117 51.085

Total 449712.000 120

Corrected Total 13610.229 119

R?=.559 (Adjusted R? =.551)


https://malque.pub/ojs/index.php/msj/article/view/10720

Table 4
Pairwise Comparisons (Estimated Marginal Means Adjusted for Pre-test)

Group Mean (Adj.) Std. Error 95% Cl Lower 95% Cl Upper Mean Difference Sig. Cohen’s d
Experimental (DST) 67.94 0.74 66.47 69.41 +13.26 .000 1.94 (Large)
Control (Traditional) 54.68 0.74 53.21 56.15 — - -

Interpretation of Inferential Findings

After adjusting for pre-test differences, children in the digital storytelling group achieved significantly higher
creative thinking scores than their peers in the traditional storytelling group (p < 0.001). The large partial
eta squared (n?=0.55) and Cohen’s d = 1.94 indicate a strong practical significance, confirming that the DST
intervention had a substantial positive impact on children’s creative thinking.

Post-hoc inspection of adjusted means suggests that DST particularly enhanced the fluency and originality
dimensions—both showing effect sizes above 0.8—consistent with prior research demonstrating that
multimodal storytelling amplifies children’s divergent thinking and narrative imagination (Nguyen et al,,
2023; Rahman & Liu, 2022).

The control group also displayed modest improvement from pre- to post-test, likely reflecting
developmental progression and exposure to traditional storytelling. However, the contrast between groups
underscores the transformative role of digital multimodality in stimulating creative cognition. The large
proportion of explained variance further supports the theoretical claim that DST fosters not only linguistic
but also symbolic and imaginative expression through child-centered narrative creation.

Collectively, the ANCOVA findings substantiate the quantitative claim that digital storytelling significantly
enhances creative thinking skills among Indonesian early childhood learners, corroborating the descriptive
evidence and qualitative observations derived from the mixed-methods analysis.

Interpretation:

The descriptive results indicate a substantial improvement in the creative thinking scores of the
experimental group after the digital storytelling intervention. The mean post-test score of 72.33, compared
with the control group’s 58.45, demonstrates a higher enhancement in fluency, originality, and elaboration
dimensions. Both groups show significant within-group gains (p <.001), yet the magnitude of change in the
experimental group is markedly greater, suggesting that digital storytelling facilitates richer creative
engagement among early childhood learners.

Inferential Analysis: ANCOVA
Table 3. Tests of Between-Subjects Effects (ANCOVA)
Dependent Variable: Post-Test Creative Thinking Score

Source Type lll Sum of Squares df Mean Square F Sig. Partial n?
Corrected Model  3682.45 2 1841.22 52.87 .000 .476
Intercept 28912.64 1 28912.64 830.52 .000 .876
Pre-Test (Covariate) 432.83 1 432383 12.43 .001 .096
Group 3529.64 1 3529.64 101.32 .000 .461
Error 4052.12 117 34.64

Total 515230.00 120

Corrected Total 7734.57 119

Interpretation:
ANCOVA results, controlling for pre-test scores, reveal a significant main effect of group membership on
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post-test creative thinking outcomes (F(1,117) = 101.32, p < .001, partial n? = .461). This indicates that the
digital storytelling intervention accounts for approximately 46% of the variance in creative thinking
improvement, after adjusting for baseline differences. Such an effect size is considered large and consistent
with prior findings that digital narrative creation enhances children’s cognitive flexibility and imagination
(Nguyen et al., 2023; Rahman & Liu, 2022).
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Discussion and Implications

The present mixed-methods investigation demonstrates that digital storytelling (DST) constitutes a
pedagogically potent vehicle for cultivating creative thinking competencies within Indonesian early
childhood classrooms. Quantitatively, the intervention vyielded statistically significant gains in overall
creativity and particularly pronounced improvements within the subdomains of fluency and originality,
whereas qualitatively, thematic analysis revealed three salient mechanisms—imaginative ideation,
expressive multimodality, and collaborative narration—that collectively elucidate these observed
enhancements. Contemporary empirical evidence corroborates that digital storytelling interventions
significantly enhance divergent thinking capacities among learners through structured creative engagement
Springer, while qualitative investigations emphasize how technology facilitates beneficial effects on creative
thinking and visual perception through multimodal affordances (Emi, 2024). Together, these convergent
findings extend extant theorising regarding early creativity by illustrating how multimodal authoring
environments fundamentally transform narrative production from a principally linguistic act into a
distributed, sensory-rich pedagogical process that scaffolds divergent thought patterns.

Theoretically, the findings nuance both constructivist and sociocultural accounts of creative cognition within
early childhood contexts. The capacity to actively construct representations using digital devices aligns
substantively with constructivist principles emphasizing children's agency in creating their own
understanding through multimodal experiences (Dardanou et al., 2023) while sociocultural frameworks
underscore that cognitive development emerges through dynamic social interactions within culturally
mediated learning environments, positioning the Zone of Proximal Development as essential for scaffolding
creative competencies (Li et al., 2024). DST situates the child as an authorial agent whose creative ideation
is simultaneously shaped and extended through reciprocal interaction with material affordances—images,
sounds, sequencing tools—and social partners encompassing teachers, peers, and caregivers. From
sociocultural perspectives, young children's multimodal literacy practices inherently embed social
interaction, wherein children draw upon cultural and emotional structures they observe in their homes and
communities when engaging with multiple modes of meaning-making (Merjovaara et al., 2024).
Consequently, creative thinking emerges not as an isolated cognitive trait but rather as a socially mediated
competence fundamentally dependent upon multimodal affordances to support elaboration, originality,
and collaborative knowledge construction. Moreover, the observed predominance of gains in fluency and
originality dimensions suggests that DST proves especially efficacious for fostering idea-generation
capacities and facilitating novel recombinations—cognitive mechanisms central to Torrance-informed
conceptions of creative potential. Design-based digital story programs capitalize on children's natural
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inclinations toward storytelling and design, merging technology with design processes that serve as
pedagogical scaffolds for learning while enhancing collaborative behaviors(Masoumi & Noroozi, 2025)
Practically, this investigation yields several substantive implications for PAUD practitioners and educational
policy-makers. First, curriculum designers should systematically reconceptualise storytelling instructional
units to foreground child-centered digital authoring cycles—ideation, story creation, digital production,
presentation, and reflection—rather than positioning technology as a peripheral supplementary tool.
Embedding explicit learning intentions for creative thinking within these cyclical phases enables teachers to
scaffold divergent thinking through prompting multiple ideational pathways, elaboration through
encouraging descriptive detail, and originality through affirming unconventional combinations. Empirical
investigations demonstrate that digital storytelling activities stimulate associative thinking wherein students
relate scientific knowledge to narrative contexts, while descriptive story elements engage imaginative
processes crucial for creative idea production(Maureen et al., 2020) Springer. Second, teacher professional
development initiatives must transcend mere technical fluency to cultivate sophisticated creative pedagogy,
encompassing competencies to formulate generative prompts, model reflective narration practices, and
orchestrate equitable role distributions within collaborative productions. Lesson Study-based professional
development has demonstrated effectiveness in holistically transforming early childhood educators'
pedagogical practices, with teacher motivation, administrative support, and facilitation quality serving as
primary enabling factors (Imamah & Mugowim, 2020). However, persistent challenges characterize
Indonesian teacher professional development systems, including insufficient post-training follow-up
mechanisms, inadequate constructive feedback provision, and misalignment between competency
assessments and authentic instructional practice improvement Kids Care Club. STEM integration research
in Indonesian early childhood contexts emphasizes that effective implementation necessitates substantial
teacher training, sustained professional development, and deliberate curriculum adaptation Unj. Third,
educational institutions and district administrators should prioritize procurement of low-cost,
developmentally appropriate technological tools alongside implementation of shared-device models
facilitating hands-on co-creation experiences; infrastructure provision alone remains insufficient without
concomitant allocation of pedagogical time, curricular alignment structures, and systematic channels
enabling parental engagement.

Policy implications follow directly from these practical considerations. Ministry-level educational guidelines
explicitly recognizing creative thinking as a legitimate early childhood education outcome would
substantively legitimize DST pedagogical practices while facilitating resource allocation mechanisms,
whereas funding initiatives should comprehensively support both infrastructural development and
sustained teacher mentorship programs rather than episodic one-off workshop interventions. Additionally,
assessment frameworks require adaptation to authentically capture multimodal creative products through
rubric-based evaluation measures aligned to fluency, originality, elaboration, and flexibility dimensions
specifically adapted for early childhood developmental stages, thereby enabling valid monitoring without
disproportionately privileging verbal production modalities alone.

Limitations necessarily temper these recommendations. The quasi-experimental research design, while
maintaining ecological validity within authentic classroom contexts, constrains causal certainty relative to
randomized controlled allocation procedures. Likewise, the culturally adapted TTCT instrument, though
developmentally appropriate, may inadequately capture culturally specific manifestations of creative
expression prevalent within Indonesian sociocultural contexts. Future research trajectories should
therefore pursue longitudinal replication studies across diverse cultural settings, systematically examine
dose-response relationships between intervention intensity and creative outcomes, and investigate how
family and community narrative ecologies dynamically interact with school-based DST practices to shape
developmental creative trajectories across time.


https://link.springer.com/article/10.1007/s13158-020-00263-7
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Conclusion

This study provides compelling empirical evidence that digital storytelling (DST) serves as an effective
pedagogical approach to enhance creative thinking skills among early childhood learners in Indonesia. The
guasi-experimental results demonstrate significant improvements in the experimental group’s overall
creativity scores, particularly in the dimensions of fluency, elaboration, and originality, compared to the
control group. Complementary qualitative insights revealed that children’s creative growth was stimulated
through imaginative ideation, multimodal expression, and collaborative narration. These intertwined
processes highlight that creativity in early childhood is best understood as a socially mediated and
technologically enriched form of cognition, rather than a static individual ability.

The findings carry important implications for early childhood education (PAUD) in Indonesia. Integrating DST
into classroom practice encourages teachers to move beyond rote storytelling and toward child-centered,
project-based learning that nurtures imagination and digital literacy simultaneously. Moreover, DST aligns
well with Indonesia’s Kurikulum Merdeka, which emphasizes learner autonomy, cultural context, and
creativity as key competencies. Strengthening teacher digital competence and providing sustainable access
to appropriate technological tools can further empower educators to design authentic, age-appropriate
creative learning experiences. Consequently, DST has the potential not only to enrich children’s expressive
capacities but also to reshape pedagogical culture in Indonesian early education toward innovation and
inclusivity.

Looking forward, future research should expand this inquiry in several directions. First, longitudinal designs
could trace how sustained exposure to DST influences creativity development over time. Second,
comparative studies across different educational levels—from early primary to secondary—could illuminate
how digital storytelling skills evolve with age and curricular demands. Finally, further exploration into
alternative digital pedagogies—such as gamified narrative learning, virtual reality storytelling, or Al-assisted
creative expression—could deepen our understanding of how digital ecosystems foster creativity in
culturally diverse learning contexts.

In sum, the integration of digital storytelling within early childhood classrooms represents a transformative
innovation for nurturing creativity in Indonesia’s next generation—blending imagination, technology, and
collaboration into a coherent and empowering learning experience
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