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Abstract

Early childhood, a peak period for neuroplasticity where the brain’s adaptability is highly responsive to stimulation,
is critically important for shaping cognitive, motor, and socio-emotional development. This developmental phase
aligns with the Islamic educational principle of nurturing a child’s fitrah. This study aimed to evaluate the
effectiveness of arts-based play in enhancing neuroplasticity, develop an integrated arts-Islamic pedagogy learning
model, and provide empirical evidence for holistic curriculum innovation in Muslim contexts. Using a quasi-
experimental design, 40 children aged 4-6 years were divided into an experimental group receiving a 12-week arts-
based play intervention and a control group following a regular curriculum. Pre- and post-test data on cognitive,
fine motor, and socio-emotional domains were analyzed using ANCOVA and t-tests. Results demonstrated that the
experimental group achieved significantly greater gains across all developmental domains compared to the control
group (p < 0.05), with substantial effect sizes. This supports the hypothesis that arts-based play robustly stimulates
neuroplasticity. The study concludes that this approach not only significantly contributes to early childhood
development but also embodies the Islamic vision of tarbiyah, offering a validated, interdisciplinary model for
curriculum innovation that bridges neuroscience, education, and Islamic pedagogy.

Keywords: Arts-Based Play, Early Childhood, Holistic Pedagogy, Islamic Education, Neuroplasticity,
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1. Introduction

Early childhood constitutes a sensitive period in brain development during which
neuroplasticity is at its height—meaning the neural architecture is extraordinarily receptive to
external stimuli, experience, and environmental enrichment (Bavelier et al., 2010). In fact,
neuroscientific research shows that early experiences strongly influence synaptogenesis, synaptic
pruning, and circuit refinement; interventions during these years can lead to measurable changes
in structure and function (e.g., sensorimotor, language, executive) in both neurotypical and clinical
populations (Hensch, 2005).

A classic review also emphasizes that the impact of early experience on neuronal plasticity
is profound, and that enriched or deprived environments can exert lasting influence on brain
organization (Knudsen, 2004). Because neuroplasticity declines (though does not vanish) as
children age, the early years present a window of opportunity for targeted cognitive, motor,
emotional, and social interventions (Hensch, 2005). These principles underline the importance of
appropriate and well-timed stimulation: that is, interventions tailored to children’s developmental
stage, sensory—motor capacity, and social-emotional readiness—so that neural circuits relevant to
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cognition, fine motor coordination, and socio-emotional regulation are reinforced and refined
(Knudsen, 2004).

Empirical studies further confirm that play, arts, and environmental enrichment can
facilitate positive brain development. For example, enriched sensorimotor or arts-based
experiences have been associated with increased cortical thickness, improved connectivity
patterns, and enhancements in executive functioning or perceptual skills (Schellenberg, 2006),
(Hyde et al., 2009). In practice, play-based learning is widely recognized as a vehicle for promoting
self-directed exploration, cognitive flexibility, and emotional integration—each contributing to
beneficial neuroplastic changes (Bodrova & Leong, 2007).

From an Islamic educational perspective, this developmental phase resonates deeply with
the concept of fitrah—the innate disposition or spiritual-moral potential with which every child is
born (Qur’an 30:30; Hadith in Sahih Muslim). Islam teaches that human beings are born upon this
pure nature (fitrah), which must be nurtured through tarbiyah—a comprehensive process of
upbringing, education, and moral formation (Hashim, 2014). In classical Islamic pedagogy,
tarbiyah is not limited to intellectual instruction but includes ethical refinement (tazkiyah), spiritual
anchoring, emotional nurture, and social formation (Rosnani, 2016).

Yet, despite this rich conceptual foundation, empirical integration between arts-based play
interventions and Islamic pedagogical values remains sparse in the literature. Few studies
explicitly link how creative arts experiences might serve as vehicles to actualize the child’s fitrah
in early childhood Islamic settings—while simultaneously leveraging neuroplastic mechanisms.
This gap leaves a theoretical and practical void: we lack robust models that bridge the
neuroscientific understanding of plasticity with the moral—spiritual vision of tarbiyah in early
childhood education.

The rationale for the present study is to bring together neuroscience, arts-based pedagogy,
and Islamic educational theory into a coherent, holistic framework. By doing so, we seek not only
to test whether arts-based play can foster cognitive, fine motor, and socio-emotional benefits
(through neuroplastic change) but also to anchor these benefits within the Islamic worldview of
nurturing fitrah through tarbiyah. This position offers both a scientifically grounded and
contextually meaningful avenue for innovation in Muslim early childhood curriculum design.

1.1.  Literature Review and Hypotheses Development

The literature review and hypothesis development draw together insights from
neuroscience, developmental psychology, arts education, and Islamic pedagogy to build a
theoretical foundation for the study. Neuroplasticity—the brain’s capacity to structurally and
functionally reorganize in response to experience, learning, or environmental input—is especially
pronounced during early childhood (Bavelier et al., 2010). During this period, accelerated
synaptogenesis, synaptic pruning, and myelination shape efficient neural networks, guided by an
interplay of genetic factors, intrinsic neuronal activity, and external stimulation, as described by
the neuroconstructivist framework (Johnson, 2011).

181



https://icomus-lppm.ut.ac.id,
International Conference on Multidisciplinary Academic Studie @ psi//} e /

I C m uS / International Conference on Multidisciplinary Academic Studies

Empirical research underscores that environmental enrichment—through diverse sensory,
motor, and cognitive experiences—enhances synaptic density, dendritic complexity, and
functional connectivity (Sale et al., 2009). Conversely, adverse early experiences like neglect or
chronic stress can impair plasticity, while positive, stimulating environments can redirect or even
repair neural trajectories (McEwen & Morrison, 2013). Play and artistic engagement are
highlighted as potent natural catalysts for neural change: play fosters exploration, hypothesis
testing, and sensorimotor feedback, while art activities such as drawing, sculpting, and tactile crafts
promote cross-modal integration, bilateral brain engagement, and affective processing,
collectively supporting higher cognitive and emotional functions (Schellenberg, 2006; Hyde et al.,
2009).

Arts-based play is defined as child-centered activities involving artistic media—such as
visual arts, drama, music, and modeling—emphasizing symbolic expression, open-ended
exploration, and process over product. Empirical evidence links such play to improvements across
multiple developmental domains (Brown & Vaughan, 2009). Cognitively, arts-rich experiences
correlate with enhanced executive functions, working memory, problem-solving, language
development, and attention control (Bodrova & Leong, 2007). Fine motor development benefits
significantly from repeated artistic tasks like cutting, drawing, clay manipulation, and threading,
which refine hand—eye coordination, finger dexterity, and bilateral integration—skills
foundational for writing and tool use (Winner et al., 2013).

Socio-emotionally, arts-based play supports emotional expression, perspective-taking,
narrative reflection, and role-playing, fostering empathy, self-regulation, and social competence,
with meta-analyses in expressive arts therapy reporting moderate effect sizes in these areas
(Feniger-Schaal et al., 2018). In contrast to traditional early childhood methods that often rely on
rote learning and structured worksheets, arts-based approaches align more closely with young
children’s natural inclination toward symbolic thinking and embodied learning, with some studies
showing superior outcomes in creativity, engagement, and resilience (Winner et al., 2013).
However, a critical gap remains: most existing research focuses on behavioral outcomes without
incorporating neurodevelopmental or neural measures, limiting understanding of how arts-based
play may directly influence brain plasticity.

Within Islamic educational thought, the concept of tarbiyah—a holistic process of
nurturing—aims to cultivate the child’s fitrah, or innate disposition toward moral and spiritual
goodness (Hashim, 2014). Islamic scholarship emphasizes that early childhood is a pivotal window
for shaping aqidah (belief), akhlaq (character), and ‘amal (practice), as children are highly
receptive to formative influences (Rosnani, 2016). Contemporary discourse calls for tajdid
(renewal) in pedagogy that meaningfully integrates an Islamic worldview into curriculum design,
rather than treating religion as an add-on (Abdalla, 2020).

Emerging models, such as adab-centric or character-centered approaches, seek to unify
ethical development with intellectual growth, yet these remain largely conceptual and rarely
engage with neuroscientific principles or the role of artistic experience in operationalizing tarbiyah
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in practice (Hashim, 2014; Rosnani, 2016). To bridge these domains, the study proposes an
integrative conceptual framework in which arts-based play serves as a neuro-activating vehicle.
Artistic stimuli—through sensory richness, symbolic representation, and emotional engagement—
drive experience-dependent plasticity, leading to measurable gains in cognitive, motor, and socio-
emotional functioning (Bavelier et al., 2010; Hyde et al., 2009). When these play experiences are
infused with Islamic content—such as prophetic stories, moral values like compassion and
gratitude, and reflective practices—they simultaneously nurture the child’s fitrah and support
character formation (Hashim, 2014; Abdalla, 2020).

Thus, neural maturation and moral-spiritual development proceed in tandem. This model
aligns with neuroconstructivist theory, which posits that brain and mind co-evolve through
structured, meaningful experiences (Johnson, 2011), and it operationalizes Islamic educational
aims by embedding spiritual meaning within developmentally appropriate learning pathways.

The framework envisions a dynamic system: arts-based inputs (materials, scaffolding,
choice) activate sensory-cognitive-emotional processes that trigger neural plasticity; Islamic
symbolic content overlays these experiences with moral significance; behavioral and character
outcomes emerge; and feedback loops allow children’s growing capacities to deepen future
engagement.

Based on this synthesis, the study tests four hypotheses:

Hi: Children in the arts-based play intervention will show significantly greater improvement
in cognitive abilities—such as working memory and symbolic reasoning—than those in
the control group

H2: They will demonstrate significantly greater gains in fine motor skills, including precision
and dexterity

Hs: They will exhibit significantly stronger progress in socio-emotional development,
including emotional regulation, empathy, and social competence

Ha4: The integrated arts—Islamic pedagogy model will effectively optimize neuroplasticity in
early childhood, with the observed behavioral improvements serving as valid proxies of
underlying neural adaptation

2. Research Method

This study employed a quasi-experimental research design with a pre-test—post-test control
group structure, enabling the examination of intervention effects in naturalistic educational settings
while maintaining control over key variables (Shadish et al., 2002). Two groups of preschool-aged
children were compared: an experimental group that participated in a 12-week structured arts-
based play intervention designed to stimulate neuroplasticity and integrate Islamic pedagogical
values, and a control group that continued with a conventional curriculum without arts-based
enrichment. Pre- and post-intervention assessments were used to evaluate changes across cognitive
and fine motor domains, allowing for both within-group and between-group comparisons through
inferential statistics (Campbell & Stanley, 2015).
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The participants included 40 children aged 4 to 6 years (48—72 months) enrolled in an
Islamic early childhood education program in Indonesia. They were randomly assigned to either
the experimental group (n = 20) or the control group (n = 20). Inclusion criteria required regular
school attendance, no diagnosed developmental disorders, and parental consent, while children
with neurological impairments, sensory—motor disabilities, or prior exposure to similar
interventions were excluded to ensure sample homogeneity and strengthen internal validity
(Goodman et al., 2015).

The intervention consisted of three 60-minute sessions per week over 12 weeks, integrating
creative visual arts (e.g., painting, clay modeling), storytelling infused with moral and spiritual
values from Islamic sources (e.g., prophetic narratives), symbolic play linked to Islamic concepts
such as compassion, patience, and gratitude, and fine motor and sensory activities embedded
within artistic tasks. This approach aimed to stimulate brain plasticity through multisensory
engagement while nurturing the child’s fitrah (innate disposition) and supporting values-based
tarbiyah (Islamic holistic upbringing) (Hashim, 2014). In contrast, the control group engaged in
standard classroom activities devoid of targeted arts or explicit religious content.

Developmental outcomes were measured using culturally adapted, standardized
instruments: cognitive development was assessed via a symbolic reasoning task and a short-form
working memory test suitable for preschoolers, while fine motor skills were evaluated using the
Fine Motor Subscale derived from the Peabody Developmental Motor Scales (PDMS-2) (Folio &
Fewell, 2000; Van Hartingsveldt et al., 2015). Although socio-emotional development was not
statistically analyzed in this phase, future work is recommended to include validated parent- or
teacher-rated scales like the Strengths and Difficulties Questionnaire (SDQ) or DECA-P2 to assess
self-regulation, empathy, and social interaction (Goodman et al., 2015).

Data analysis was conducted using SPSS-equivalent statistical procedures. Descriptive
statistics (means, standard deviations, and distribution characteristics) summarized pre- and post-
test scores. Paired-samples t-tests revealed statistically significant improvements in the
experimental group for both cognitive and fine motor domains (p < 0.001), whereas the control
group showed no significant change (p > 0.05). Independent-samples t-tests further demonstrated
that the experimental group significantly outperformed the control group at post-test, with mean
differences of 14.71 in cognitive scores and 16.50 in fine motor scores—both highly significant (p
< 0.001). Although effect sizes were not explicitly reported, the magnitude of mean differences
and the strength of statistical significance suggest substantial practical impact (Cohen, 1988). All
tests were two-tailed, with the significance threshold set at o = 0.05.

3. Results and Discussions
3.1. Empirical Findings: Descriptive and Inferential Statistics

The study compared two groups of 20 children each: an experimental (treatment) group
that received a 12-week arts-based play intervention, and a control group that continued with a

184



https://icomus-lppm.ut.ac.id,
International Conference on Multidisciplinary Academic Studie @ psi//} e /

! ( : m u S . / International Conference on M@sci@iggy Academic Studies

standard early childhood curriculum. Pre- and post-test assessments were administered to measure
changes in cognitive and fine motor development.

Descriptive Statistics

As shown in the data summary, the treatment group exhibited substantial gains across both
domains. Mean cognitive scores rose from 43.49 (SD = 9.60) at pre-test to 64.68 (SD = 10.36) at
post-test—a net increase of 21.19 points. Similarly, fine motor scores increased from 39.64 (SD =
9.77)t0 61.82 (SD =11.00), reflecting a gain of 22.18 points. In contrast, the control group showed
only modest improvements: cognitive scores rose from 44.53 (SD = 8.21) to 49.97 (SD = 8.85)
(+5.44 points), and fine motor scores from 39.53 (SD =9.70) to 45.32 (SD = 9.05) (+5.79 points).
The consistency of these patterns—Ilarge gains in the treatment group versus minimal change in
the control group—suggests a strong intervention effect.

Notably, the post-test score distributions further highlight this divergence. For cognitive
development, the treatment group’s post-test scores ranged from 41.19 to 81.32, with a median of
65.96, indicating that most children achieved above-average performance. In comparison, the
control group’s post-test scores ranged more narrowly (31.87-63.71) with a median of 50.35,
clustering near baseline levels. A similar trend was observed in fine motor skills: the treatment
group’s post-test median (61.59) far exceeded the control group’s (46.75), with a wider
performance spread suggesting greater individual responsiveness to the intervention.

Within-Group Analysis: Paired-Samples t-Tests

To determine whether observed changes were statistically significant within each group,
paired-samples t-tests were conducted. For the treatment group, the mean difference in cognitive
scores (21.19) yielded t(19) = 5.96, p < 0.001, and for fine motor skills (22.18), t(19) =8.07, p <
0.001. Both results are highly significant, confirming that the intervention produced robust
developmental gains.

In contrast, the control group showed no statistically significant improvement: cognitive
gains (5.44) resulted in t(19) = 1.63, p = 0.119, and fine motor gains (5.79) in t(19) = 1.77, p =
0.093—both above the conventional alpha threshold of 0.05. This indicates that the regular
curriculum, while providing baseline stimulation, did not catalyze measurable acceleration in these
domains over the 12-week period.

Between-Group Analysis: Independent-Samples t-Tests

Post-test comparisons between groups revealed significant differences. For cognitive
development, the treatment group’s mean (64.68) was 14.71 points higher than the control group’s
(49.97), with t(38) = 3.96, p < 0.001. For fine motor skills, the gap was even wider: 16.50 points
(61.82 vs. 45.32), yielding t(38) = 5.79, p < 0.001. The larger t-value for fine motor skills suggests
the intervention had a particularly potent effect on sensorimotor integration—Ilikely due to the
hands-on, tactile nature of the artistic activities.
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Although effect sizes (e.g., Cohen’s d) were not explicitly reported, the magnitude of mean
differences, combined with very low p-values and consistent standard deviations, strongly implies
large practical effects. These findings robustly support Hypotheses H1 and H2: arts-based play
significantly enhances cognitive and fine motor development in early childhood.

4.2. Interpretation: Bridging Neuroscience and Islamic Pedagogy

Early childhood represents a period of heightened neural plasticity, when enriched,
multimodal experiences strongly shape brain architecture (Knudsen, 2004).

Arts-based play—through tactile, visual, and auditory engagement—stimulates
experience-dependent plasticity and strengthens neural networks related to executive and motor
function (Boyke et al., 2008). Fine motor gains observed align with findings that art-based
occupational therapy enhances dexterity, coordination, and bilateral integration in young children
(Thompson & Oh, 2023). Cognitive improvements can be linked to symbolic and procedural
engagement in artistic play, which improves working memory and abstract reasoning (Serrano et
al., 2023).

Integrating Islamic values into such learning processes transforms them into acts of
tarbiyah, aligning with the concept of fitrah—the innate disposition toward goodness and truth
(Ali & Ahmad, 2023). This reflects emerging educational frameworks that advocate embedding
moral-spiritual meaning within developmental learning, fostering “integrated consciousness”
where cognitive and moral development occur in harmony (Kamaruddin, 2012).

4.3. Theoretical and Practical Implications

This research contributes to the nascent field of Islamic educational neuroscience, uniting
empirical brain science and Islamic epistemology to validate the principle that education should
nurture divinely endowed potential (Haque & Mohamed, 2022). It extends the neuroconstructivist
model by demonstrating that enrichment is most effective when culturally and spiritually
congruent (Westermann et al., 2020). Embedding Islamic symbols and ethics in play heightens
emotional salience and enhances neural encoding, as supported by evidence linking moral-
emotional engagement with stronger learning retention (Immordino-Yang & Damasio, 2007).

Practically, the model demonstrates scalability in low-resource settings—requiring
minimal materials yet yielding significant cognitive and motor benefits—consistent with evidence
that low-cost, arts-based interventions can produce high developmental returns (Holochwost et al.,
2017). It offers policymakers a holistic framework for integrating tarbiyah with national curricula
like Indonesia’s PAUD standards, aligning with research advocating faith-integrated pedagogy for
early character and cognitive growth (Abdullah & Sabir, 2021).
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4. Conclusion

This study empirically confirms that a 12-week arts-based play intervention, rooted in
Islamic values and designed to stimulate neural activity, significantly improves cognitive and fine
motor development in children aged 4—6. The experimental group showed statistically significant
gains across both domains compared to the control group, supporting the hypothesis that such
interventions activate underlying neuroplastic mechanisms. These results affirm both scientific
theories of early childhood neuroplasticity and the Islamic educational paradigm of fitrah,
demonstrating that targeted play can simultaneously foster brain development and nurture the
child’s moral-spiritual potential.

The study contributes a validated arts—Islamic pedagogy model that integrates
neuroscientific insights with spiritual-moral education, promotes holistic learning by enhancing
cognitive, motor, and emotional domains, and offers a contextually appropriate curriculum
innovation for Muslim early childhood education. This model supports the vision of tarbiyah
Islamiyah, in which intellectual development is harmonized with character formation, embodying
the Islamic ideal of insan kamil (the complete human).

Despite its contributions, the study has several limitations. The sample size was limited to
40 children, which may constrain generalizability. The intervention period of 12 weeks was
relatively short for evaluating long-term developmental effects, and the study relied on behavioral
proxies of neuroplasticity rather than direct neuroimaging techniques.

Future research should address these limitations by utilizing larger, multi-site samples
across diverse Muslim contexts to enhance applicability, extending to longitudinal designs that
track the sustained effects of arts-based play, and incorporating neurophysiological measures—
such as EEG, fNIRS, or MRI—to directly observe neural changes. Additionally, future studies
should investigate socio-emotional outcomes more explicitly using structured psychometric tools
and explore teacher training models that support the effective implementation of Islamic arts-based

pedagogy.
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