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ABSTRACT

Background and Purpose: Digital storytelling has emerged as a promising multimodal pedagogical
approach in early childhood education; however, empirical evidence on its integrated impact on early
reading skills and conceptual understanding remains limited, particularly within Malaysian preschool
contexts. Grounded in multimodal learning theory, sociocultural theory, and narrative cognition, this
study examines the effects of structured digital storytelling aligned with the National Preschool
Standard Curriculum or Kurikulum Standard Prasekolah Kebangsaan (KSPK) on children’s literacy
and thematic comprehension.

Methodology: A quasi-experimental mixed-methods design was employed involving 60 preschool
children aged 5-6 years with parental consent across two Malaysian preschools and four of their
teachers (i.e., two teachers from each of the preschools) with individual consent and institutional
permission. The intervention group engaged in teacher-guided digital storytelling over eight weeks,
while the comparison group received traditional print-based storytelling. Quantitative data were
analysed using ANCOVA, complemented by qualitative observations and teacher interviews.

Findings: The findings from quantitative analysis have revealed that children in the digital storytelling
group demonstrated significantly higher gains in phonological awareness, vocabulary acquisition,
narrative sequencing, and conceptual understanding of environmental and social themes. Findings from
qualitative analysis have provided further evidence of enhanced engagement, multimodal meaning-
making and collaborative interpretation.

Contributions: This paper proposes the Multimodal Narrative Learning Model for Preschool (MNLM-
P) to explain how multimodal representation, narrative engagement, and interactive scaffolding mediate
learning outcomes. This study has contributed to theory by integrating literacy and conceptual learning
within a unified framework and provides context-specific evidence supporting digital storytelling as an
effective pedagogy for reading in early childhood education in Malaysia.

Keywords: Digital storytelling, preschool education, early reading development, conceptual
understanding, multimodal learning.
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1.0 INTRODUCTION

Early literacy development during preschool is a strong predictor of later academic success
(OECD, 2025; UNESCO, 2026). Foundational skills such as phonological awareness,
vocabulary, print awareness, and narrative competence support formal reading acquisition and
long-term academic achievement, while early delays often widen over time (Majorano et al.,
2021; Isik Uslu et al., 2022). Beyond reading, early literacy enhances cognitive flexibility,
language processing, and conceptual reasoning (Cole et al., 2014; Wang, 2024; Raz & Shaul,
2026). Storytelling plays a central pedagogical role by integrating vocabulary development,
narrative sequencing besides meaning-making within engaging contexts (Maureen et al., 2022;
Suresh & Muthyala, 2025). Through stories, children develop comprehension, memory
structures and understanding of causal relationships (Landrum et al., 2019; van Huisstede et
al., 2026). While traditional storytelling remains effective (Cochrane, 2023), increasing
exposure to digital, multimodal environments requires evolving approaches aligned with
contemporary learning experiences (Huot et al., 2025).

Building on the need to align storytelling with children’s multimodal experiences, the
rise of digital technologies has transformed early childhood education (ECE) (Saurina et al.,
2026). Digital storytelling integrates narrative with multimedia elements such as animation,
audio and interactivity which engaging multiple sensory modalities simultaneously
(Ademokoya, 2025). This aligns with preschoolers’ reliance on visual and perceptual cues for
meaning-making, supporting vocabulary acquisition and comprehension through combined
text, sound and imagery (Ngadni et al., 2025). Interactive features, including highlighted text
and guided discussion, further enhance engagement, motivation, and memory retention
(Shahjalal et al., 2026). Additionally, visual simulations help make abstract concepts more
concrete, strengthening conceptual understanding (Reyes, 2024). However, its effectiveness
depends on pedagogical design, highlighting the need for structured approaches to support
literacy and learning outcomes in preschool contexts (Rumbidzai & Achebe, 2023).

Extending the potential of digital storytelling, the Malaysian preschool context provides
a relevant setting for its application. Guided by the National Preschool Standard Curriculum
(KSPK), preschool education emphasises holistic and thematic learning, integrating literacy
with environmental and cultural knowledge (Kong, 2024). Storytelling supports bilingual
language development in Bahasa Malaysia and English (Lim & Hashim, 2024). While national
policies promote digital integration (OECD, 2025), implementation remains uneven with tools
often utilized for entertainment rather than pedagogy (Ahmad & Rathakrishnan, 2025).
Traditional storytelling still dominates potentially limiting multimedia benefits for engagement
and comprehension (Samuel, 2024). Digital storytelling might provide visual and auditory
scaffolds to support bilingual literacy and conceptual understanding (Mulaudzi et al., 2026).
However, empirical evidence in Malaysian preschools remains limited highlighting the need
for context-specific research (Suhaimi et al., 2026).

Despite its potential, several research gaps remain in the Malaysian preschool context.
First, there is limited empirical evidence on the effectiveness of digital storytelling for learning
outcomes, as existing local studies focus more on general ICT integration than structured
narrative pedagogy aligned with KSPK (Wan Mohd Nasir et al., 2024). Second, past research
tends to emphasise language or creativity with insufficient attention to the integrated
development of early literacy and conceptual understanding which are inherently
interconnected in preschool learning (Ata-Akturk & Sevimli-Celik, 2020). Third, theoretical
explanations remain underdeveloped particularly regarding how digital storytelling mediates
learning processes within specific contexts (Kim & Li, 2020). Therefore, addressing these gaps
is essential to inform evidence-based pedagogy and strengthen digital storytelling
implementation in Malaysian preschools.
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In response to these gaps, this study investigates the effects of structured digital
storytelling pedagogy on early reading skills and conceptual understanding among preschool
children in Malaysia. Drawing upon multimodal learning theory, narrative cognition, and
sociocultural perspectives, the study proposes and empirically tests the Multimodal Narrative
Learning Model for Preschool (MNLM-P) based on the below research questions. This study
aims to provide empirical evidence and theoretical insight into the role of digital storytelling
in supporting foundational literacy and knowledge construction within Malaysian preschool
education by addressing these questions:

1) Does digital storytelling improve early reading skills among Malaysian preschool
children compared with traditional storytelling approaches?

ii) Does digital storytelling enhance conceptual understanding of thematic learning topics
in Malaysian preschool contexts?

ii1) How does digital storytelling mediate preschool learning processes through multimodal
representation, narrative engagement and interactive scaffolding?

2.0 LITERATURE REVIEW

2.1 Digital Storytelling in Early Childhood Education

Digital storytelling refers to creating or presenting narratives using multimedia elements such
as images, animation, audio, text, and interactive features. In education, it integrates traditional
storytelling with digital media to enhance engagement and learning (Ademokoya, 2025). In
early childhood education (ECE), it includes multimedia storybooks, teacher-created stories,
and child-generated narratives. Its multimodal nature supports preschool learners by combining
visual, auditory and contextual cues, improving understanding of sequences and relationships
(Rahiem, 2021). Digital storytelling in preschool education can be categorised into three main
types: interactive digital storybooks, teacher-created digital stories, and child-generated digital
storytelling. Interactive digital storybooks are multimedia narratives delivered via digital
devices, incorporating animations, narration and interactive elements to support group learning
(Saurina et al., 2026). Teacher-created digital stories involve educators designing contextually
relevant narratives aligned with curricular goals and children’s cultural backgrounds (Samuel,
2024). Meanwhile, child-generated digital storytelling engages children in creating their own
narratives through drawings and voice recordings, fostering creativity and expression despite
developmental limitations (Al-Barakat et al., 2025). However, most preschool classrooms
predominantly utilise the first two types due to their structured and guided nature (OECD,
2026).

Research highlights several benefits of digital storytelling for early learners. It enhances
engagement and attention through multimedia elements such sound and animation which
sustaining focus for effective learning (Raslee, 2021). It also supports language development
as synchronised narration and visuals help children connect words with meaning (Suresh &
Muthyala, 2025). Additionally, digital storytelling promotes inclusive learning by providing
visual scaffolds for diverse learners and fosters motivation by making reading enjoyable
(Cochon et al., 2025). However, its effectiveness depends on purposeful pedagogical design
aligned with learning objectives.

2.2 Digital Storytelling and Early Reading

Early reading development in preschool includes phonological awareness, vocabulary
acquisition and narrative competence, all of which can be enhanced through digital storytelling.
Multimedia features such as synchronised narration and text highlighting improve phoneme
recognition and sound awareness (Nkurunziza, 2024). Rich visual and auditory contexts
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support vocabulary learning and retention particularly for bilingual learners (Nacem & Khan,
2024). Additionally, animation and sequencing strengthen children’s understanding of story
structure and events in improving narrative skills and retelling ability (Vretudaki, 2021).
Eventually, digital storytelling effectively supports emergent literacy development.

2.3 Digital Storytelling and Conceptual Understanding

Beyond literacy, digital storytelling supports preschool children’s conceptual understanding by
embedding knowledge within engaging narrative contexts. It presents science and social
themes such as environmental processes or community roles through animation in making
abstract ideas more concrete and meaningful (Theodosiadou, 2021). Multimedia stories also
aid mental model formation by visually representing sequences, causality and transformations
over time in enhancing deeper comprehension (Ademokoya, 2025). Grounded in multimedia
learning theory, the integration of visual and verbal elements improves cognitive processing
and retention. Additionally, interactive features and teacher-guided discussions further
reinforce children’s ability to understand and apply concepts effectively.

2.4 Malaysian Preschool Literacy Context

In Malaysia’s bilingual preschool context, children often face challenges in vocabulary and
comprehension due to diverse language backgrounds which affecting early literacy and
conceptual learning (Salleh et al., 2022). Digital storytelling supports bilingual learning by
using visual and auditory cues to aid meaning-making and cross-linguistic vocabulary mapping
(Kurniawan & Wijayaningsih, 2025). It also aligns with the National Preschool Standard
Curriculum (KSPK), which emphasises thematic, integrated learning, by embedding concepts
within engaging narratives (MOE, 2013). Despite increased digital access under initiatives like
the Malaysian Education Blueprint, effective pedagogical use remains limited due to
insufficient teacher training (Ahmad & Rathakrishnan, 2025), highlighting the need for further
research and structured implementation.

2.5 Theoretical Foundations

Digital storytelling in preschool education is best explained through the complementary lenses
of multimodal learning theory, sociocultural theory and narrative cognition rather than through
any single perspective. Multimodal learning theory proposes that understanding is strengthened
when verbal and visual information are integrated (Massaro, 2012). In digital storytelling,
narration, text, animation and sound certainly support vocabulary acquisition, phonological
awareness, and conceptual representation by providing routes to meaning (Liu et al., 2024;
Suresh & Muthyala, 2025). Nevertheless, multimodality is not inherently beneficial. Excessive
animation, decorative sound or poorly synchronised media may divide attention and increase
cognitive load. Thus, the theory is most useful when multimedia elements are pedagogically
aligned, developmentally appropriate, and connected to learning objectives (Giannakos &
Cukurova, 2023).

In the same vein, sociocultural theory extends this cognitive explanation by locating
learning within interaction, mediation and cultural context. From this perspective, digital
stories are not autonomous teaching tools but mediational resources whose value depends on
how teachers and peers use them (Vygotsky, 1978). Teacher questioning, vocabulary
prompting, prediction, explanation and retelling might scaffold children’s movement from
assisted participation toward independent understanding (Suresh & Muthyala, 2025). Peer
dialogue enables children to negotiate meanings, compare interpretations, and connect story
content with prior experience (Theodosiadou, 2021; Ramirez-Verdugo, 2023). This perspective
is relevant in Malaysian bilingual preschools, where visual, oral and social supports might
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support children bridge linguistic variances. However, sociocultural theory cautions against
technologically deterministic claims, for the reason that learning advances stand up from
guided participation and culturally responsive pedagogy and not merely digital exposure alone.

Therefore, narrative cognition provides the third explanatory layer by proposing that
children organise experience through characters, goals, events, temporal sequences, and causal
relationships (Gasser et al., 2022). Digital storytelling can make these structures visible through
transitions and sequenced representations, thereby supporting recall, inference, narrative
competence, and deeper thematic mental models (Cohn, 2019). Yet narrative engagement must
remain cognitively purposeful; entertainment without structured interpretation may sustain
attention without producing deeper learning. Synthesized together, the three theories explain
digital storytelling as a multimodal, socially mediated and narrative organized pedagogy. It
therefore underpins the Multimodal Narrative Learning Model for Preschool (MNLM-P) in
which multimodal representation supports access to meaning, narrative engagement organizes
and sustains processing besides interactive scaffolding consolidates literacy and conceptual
understanding.

2.6 Conceptual Framework

This study proposes the Multimodal Narrative Learning Model for Preschool (MNLM-P) to
demonstrate how digital storytelling pedagogy improves early reading skills and conceptual
understanding among preschool children in Malaysian educational settings. The framework
incorporates components from multimodal learning theory, sociocultural theory along with
narrative cognition to define digital storytelling as a mediated learning process designed to
foster literacy and thematic understanding. The model proposes that digital storytelling
promotes preschool learning through sequential processes such as multimodal representation,
narrative engagement and interactive scaffolding subsequently leading to enhanced reading
readiness and conceptual comprehension. The Malaysian preschool setting serves as a
contextual layer which is influencing how these mechanisms work in practice.

2.6.1 Model Rationale: Why Digital Storytelling Supports Preschool Learning

Digital storytelling promotes preschool learning by addressing children's reliance on visual,
aural, and narrative experiences. In contrast to print-based techniques, it's incorporating
multimedia, allowing for understanding across numerous sensory channels. Based on
multimodal learning theory, visual-verbal fusion decreases cognitive workload while
increasing understanding. Animated along with narrative help beginner students develop
vocabulary skills, phonological competence as well as text comprehension. Narrative cognition
theory demonstrates that children intuitively process experiences using story frameworks,
which digital forms render explicit, hence boosting memorization and constancy. Sociocultural
theory emphasizes the significance of teacher assistance and peer engagement with digital
media serving as instruments for collective meaning-making which transforming storytelling
into a collaborative and successful teaching technique.

2.6.2 Model Components

The MNLM-P conceptualises digital storytelling pedagogy as a sequence of interconnected
learning mechanisms.

2.6.2.1 Digital Storytelling

Digital storytelling represents the instructional input of the model, involving multimedia
narratives that integrate animation, images, narration, sound and interactive features within
thematic contexts (Ahmad & Rathakrishnan, 2025). In preschool settings, these stories are
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typically teacher-facilitated and aligned with curricular goals, providing rich sensory and
narrative stimuli that enhance children’s engagement with language and concepts (Al-Barakat
et al., 2025).

2.6.2.2 Multimodal Representation

Multimodal representation refers to the integration of visual, auditory and textual elements
within digital storytelling enabling children to connect spoken words with images and actions
for improved vocabulary and comprehension (Massaro, 2012). Animated visualisations further
support understanding of abstract concepts, such as environmental change or social roles, by
making relationships and processes more concrete (Giannakos & Cukurova, 2023). Thus,
multimodal representation acts as a cognitive bridge linking linguistic input to deeper
conceptual understanding in early learners.

2.6.2.3 Narrative Engagement

Narrative engagement refers to children’s cognitive and emotional involvement in storytelling
experiences which is enhanced through digital features such as animation, sound and character
interaction (Gasser et al., 2022). These elements sustain attention and support understanding
of temporal order and causal relationships, essential for reading and conceptual development.
Through active engagement, children internalise story structures and thematic meanings
strengthening both comprehension and memory (Ademokoya, 2025).

2.6.2.4 Interactive Scaffolding

Interactive scaffolding represents the social mediation of learning during digital storytelling
(Samuel, 2024). Teachers guide attention to key vocabulary besides concepts pose questions
and facilitate discussion and retelling activities. Peer interaction further supports interpretation
and recall (Suresh & Muthyala, 2025). This component operationalises sociocultural learning
processes enabling children to co-construct meaning and connect story content with prior
knowledge (Al-Barakat et al., 2025). Interactive scaffolding strengthens both literacy and
conceptual outcomes by reinforcing comprehension through dialogue and reflection.

2.6.3 Model Outcomes

The MNLM-P posits two primary learning outcomes resulting from the interaction of the model
components.

2.6.3.1 Early Reading Development

Digital storytelling supports emergent literacy through multiple pathways. Multimodal
representation links spoken language with visual referents enhancing vocabulary acquisition
and phonological awareness (Suresh & Muthyala, 2025). Narrative engagement strengthens
understanding of story structure and sequencing, key precursors of reading comprehension.
Interactive scaffolding reinforces word recognition and narrative recall through guided
discussion and retelling (Saurina et al., 2026). Together, these processes contribute to improved
early reading skills, including phonological awareness, vocabulary knowledge and narrative
sequencing ability.

2.6.3.2 Conceptual Understanding

Beyond literacy, digital storytelling facilitates preschool children’s understanding of thematic
learning topics. Multimedia animation visually depicts processes, relationships and cause—
effect sequences embedded in curriculum themes such as environment, community and science
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(Rina et al., 2025). Narrative contexts situate concepts within meaningful scenarios enabling
children to integrate new knowledge with existing experiences (Al-Barakat et al., 2025).
Interactive discussion promotes explanation and application of concepts (Ngadni et al., 2025).
These processes support the formation of mental models and deeper conceptual understanding
rather than surface memorisation.

2.7 Context Layer: Malaysian Preschool Environment

The MNLM-P is grounded in the Malaysian preschool context, shaped by KSPK, which
emphasises integrated thematic learning and bilingual language development. Digital
storytelling aligns with KSPK by combining literacy and thematic content through narrative-
based activities. In Malaysia’s bilingual classrooms, multimodal elements such as visuals and
audio enhance vocabulary acquisition, especially for children navigating multiple languages.
Sociocultural practices, including teacher-guided interaction and collaborative learning, further
support scaffolding within storytelling. Additionally, national digital education policies and
increased access to technology facilitate adoption. Eventually, the Malaysian preschool
environment acts as a critical contextual layer influencing how digital storytelling supports
literacy and conceptual development. Thus, MNLM-P conceptualises digital storytelling as a
culturally situated, multimodal and socially mediated pedagogy that supports both early
reading development and conceptual understanding among Malaysian preschool children.

3.0 METHODOLOGY

3.1 Research Design

This study employed a quasi-experimental mixed-methods design to examine the effects (Katz-
Buonincontro, 2024) of digital storytelling pedagogy on preschool children’s early reading
skills and conceptual understanding within the Malaysian preschool context. A non-equivalent
pre-test—post-test control group design was used to compare (Cohen et al., 2007; Krishnan,
2019) learning outcomes between children exposed to digital storytelling and those receiving
traditional print-based storytelling. The quantitative component (Wiersma, 2000) assessed
differences in early reading and conceptual understanding outcomes between groups while
controlling for baseline performance. The qualitative component (Creswell, 2014) explored
classroom learning processes and pedagogical interactions during storytelling sessions to
explain how digital storytelling mediated learning. The mixed-methods approach enabled
triangulation of outcome data and process data (Merriam, 2002; Saldana & Omasta, 2016),
providing both effectiveness evidence and explanatory insight (Patton, 2015; Creswell & Poth,
2018) into the mechanisms proposed in MNLM-P.

3.2 Participants and Setting

Participants were 60 preschool children aged 5—6 years enrolled in two private preschools
located in Bandar Sri Damansara, Kuala Lumpur, Malaysia. Both preschools implemented
KSPK and served children from comparable middle-income (i.e., M40) socioeconomic
backgrounds. One preschool was assigned as the experimental site and the other as the
comparison site to minimise cross-contamination of instructional practices (Daniela, 2020).
Each site had 30 preschool children, none of whom had been diagnosed of learning disabilities
and all of whom were enrolled in regular preschool programmes. The preschool learning
environment reflected typical Malaysian ECE classrooms characterised by bilingual instruction
(Malay and English), teacher-guided group learning and thematic teaching aligned with KSPK
domains. Both preschools had access to digital display equipment such as either projector or
interactive screen thus ensuring feasibility of the digital storytelling intervention. Parental (for
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the children) and individual (for the teachers) consent and institutional permission were
obtained prior to data collection (Creswell, 2014). Ethical considerations adhered to
educational institutional research guidelines of the university with which the researchers in the
present study are affiliated to ensure voluntary participation and confidentiality of children data
(Wiersma, 2000).

3.3 Intervention: Digital Storytelling Pedagogy

The experimental group participated in structured digital storytelling sessions designed to align
with KSPK thematic learning and literacy objectives. The comparison group received
equivalent thematic content through traditional printed storybooks and teacher narration. The
intervention lasted eight weeks. Sessions were conducted three times per week and each lasting
approximately 25 minutes. Both groups covered identical themes and vocabulary targets during
the intervention period. Each digital storytelling session followed a consistent pedagogical
sequence: (a) Multimedia Story Presentation: Animated digital stories with narration and sound
effects were displayed to the class; (b) Vocabulary Highlighting: Target words appeared
visually and were repeated orally by the teacher; (c) Concept Animation Segments: Short
animated sequences illustrated thematic processes or relationships (e.g., recycling steps, habitat
needs); (d) Guided Discussion: The teacher posed comprehension and prediction questions to
encourage interpretation; and (e) Retelling Activity: Children sequenced story events or
explained concepts verbally.

Stories were designed or adapted to reflect Malaysian cultural and environmental
contexts including local animals, community roles besides everyday settings familiar to
children. Intervention themes were aligned with KSPK units as follows: (a) Animals and
habitats; (b) Environment and recycling; (c) Community helpers; and (d) Cultural practices.
The comparison group received identical themes using printed picture books and teacher
narration without multimedia elements.

3.4 Instruments

Four instruments were used to measure learning outcomes and classroom processes, namely,
the Early Reading Assessment, the Conceptual Understanding Test, Classroom Observation
Protocol, and Teacher Interview Protocol.

3.4.1 Early Reading Assessment

An early reading assessment adapted for preschool learners measured three emergent literacy
components: (a) Phonological Awareness (sound recognition and rhyme matching);
(b) Vocabulary Recognition (word—picture matching); and (c) Narrative Sequencing (ordering
story events). This instrument consisted of 20 items with pictorial prompts suitable for 5—6-
year-old children. Content validity was reviewed by two ECE experts and pilot testing with 30
preschool children yielded acceptable internal consistency (Cronbach’s a = .82).

3.4.2 Conceptual Understanding Test

This thematic comprehension test assessed children’s understanding of concepts embedded in
intervention themes. The test included pictorial questions measuring (a) Environmental
Processes; (b) Animal Habitats; and (c) Community Roles. Children responded verbally or by
selecting images. The instrument comprised 18 items. Expert validation confirmed alignment
with KSPK learning objectives, and pilot study reliability was satisfactory (a = .79).
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3.4.3 Classroom Observation Protocol

Classroom observation was performed using structured observation sheets documented
children’s engagement, participation, and interaction during storytelling sessions. Observations
focused on attention, verbal responses, and peer interaction. Each classroom was observed
twice weekly during the intervention period (Lincoln & Guba, 2015).

3.4.4 Teacher Interview Protocol

The semi-structured interviews were guided by the Teacher Interview Protocol and conducted
with four preschool teachers (i.e. two teachers per site) following the intervention (Braun &
Clarke, 2021). Interview questions explored perceptions of children’s engagement,
comprehension, and learning processes during storytelling activities. Each interview lasted
approximately 30 minutes and was audio-recorded with consent (Emmel, 2013; Patton, 2015).

3.5 Data Collection Procedures

Data collection procedures involved three phases, namely, the pre-test, the intervention, and
the post-test inclusive of the interviews). All child responses were scored according to
predefined rubrics.

3.5.1 Pre-test Phase

Before the intervention, children in both groups completed the early reading assessment and
conceptual understanding test individually in quiet classroom spaces. Assessments were
administered by trained research assistants using standardised instructions (Wiersma, 2000).

3.5.2 Intervention Phase

Over eight weeks, the experimental group received digital storytelling sessions and the
comparison group received traditional storytelling sessions. Classroom observations were
conducted during this phase to document instructional processes and child engagement. To
ensure trustworthiness, teachers in both groups followed structured lesson plans aligned with
identical vocabulary and thematic content (Rubin & Rubin, 2005; Siedman, 2019). The only
difference between groups was storytelling modality (digital vs. print).

3.5.3 Post-test and Interview Phase

Immediately after the intervention, both groups completed the same early reading and
conceptual tests as post-measures. Teacher interviews were then conducted to capture
qualitative perspectives on learning processes and outcomes (Edwards & Holland, 2013).

3.6 Data Analysis

Quantitative data were entered into statistical software and qualitative data were transcribed
verbatim for analysis (Braun & Clarke, 2006).

3.6.1 Quantitative Analysis

Analysis of covariance (ANCOVA) was used to compare post-test early reading and
conceptual understanding scores between the digital storytelling and traditional storytelling
groups while controlling for pre-test scores. ANCOVA was selected to adjust for baseline
differences and estimate intervention effects accurately. Effect sizes were calculated using
partial eta squared (#?) to determine the magnitude of group differences. Effect sizes were
interpreted according to conventional benchmarks (small = .01, medium = .06, large = .14).
Statistical significance was set at p < .05. Separate ANCOVA analyses were conducted for:
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(a) Overall Early Reading Score; (b) Phonological Awareness; (c) Vocabulary Recognition;
(d) Narrative Sequencing; (e) Overall Conceptual Understanding; and (f) Thematic
Subdomains.

3.6.2 Qualitative Analysis

Qualitative data from classroom observations and teacher interviews were analysed using
thematic analysis (Braun & Clarke, 2006; Creswell, 2014). Transcripts were coded inductively
to identify recurring patterns related to engagement, comprehension and interaction during
storytelling sessions (Saldana & Omasta, 2016). Analysis followed three stages, namely, initial
coding of observational and interview data, categorisation of codes into themes, and
interpretation of themes in relation to the MNLM-P framework. Two researchers independently
coded 30% of transcripts to ensure reliability. Inter-coder agreement reached 87% indicating
acceptable consistency. Discrepancies were resolved through discussions among researchers
in the present study.

3.6.3 Integration of Findings

Quantitative and qualitative findings were integrated during interpretation to explain how
digital storytelling influenced preschool learning outcomes. Quantitative results established
effectiveness, while qualitative themes elucidated mediating processes aligned with
multimodal representation, narrative engagement and interactive scaffolding. Finally, the
methodology enabled rigorous examination of both the effectiveness and mechanisms of digital
storytelling pedagogy in enhancing early reading and conceptual understanding among
Malaysian preschool children.

4.0 RESULTS

This study examined the effects of digital storytelling pedagogy on Malaysian preschool
children’s early reading skills and conceptual understanding of thematic learning topics.
Quantitative analyses compared post-test outcomes between the digital storytelling group and
the traditional storytelling group while controlling for pre-test scores. Qualitative findings from
classroom observations and teacher interviews provided insight into learning processes
underlying the observed outcomes.

4.1 Quantitative Findings

4.1.1 Early Reading Outcomes

ANCOVA compared post-test early reading scores between groups while controlling for pre-
test performance. Results indicated a statistically significant effect of digital storytelling on
overall early reading skills F (1,57) = 18.64, p < .001, »? = .25, indicating a large effect size.
Children exposed to digital storytelling demonstrated higher gains across all early reading
components, including phonological awareness, vocabulary recognition, and narrative
sequencing. Adjusted mean scores showed that the digital storytelling group outperformed the
traditional storytelling group in each domain. Phonological awareness improved substantially
among children in the digital storytelling group, suggesting that synchronised narration and
text highlighting supported sound—symbol mapping. Vocabulary recognition gains were also
greater, likely due to visual reinforcement and contextualised word exposure in multimedia
stories. Narrative sequencing scores showed the largest difference between groups, indicating
that animated story progression supported children’s understanding of temporal and causal
story structure. These findings suggest that multimodal digital storytelling provides stronger
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scaffolding for emergent literacy development compared with print-based storytelling in
Malaysian preschool contexts.

Table 1: Adjusted post-test early reading scores by group

. Digital Storytelling Traditional Storytelling ;
Earlysll:iel;ldlng (n =30) (n=30) F p Effezctz)Slze
Mean (M) Mean (M) !

Phonological 18.7 15.9 1421  .000 20
Awareness

Vocabu.le.lry 19.3 16.8 11.34  .001 17
Recognition

NarratlYe 20.1 16.2 2245  .000 28
Sequencing

Overall Reading 58 1 48.9 18.64  .000 25

Score

4.1.2 Conceptual Understanding Qutcomes

ANCOVA results also revealed a significant effect of digital storytelling on children’s
conceptual understanding of thematic learning topics, F (1,57) = 21.07, p < .001, »? = .27.
Children in the digital storytelling group achieved higher adjusted post-test scores across all
thematic domains compared with the traditional storytelling group. The largest differences
were observed in environmental understanding and animal habitat concepts. Children exposed
to digital storytelling demonstrated stronger comprehension of cause—effect relationships,
ecological connections, and thematic processes. For example, children were able to explain
recycling sequences, habitat needs, and community roles more accurately than those in the
traditional group. Conceptual understanding gains were particularly evident in tasks requiring
explanation rather than recall. Digital storytelling participants showed greater ability to apply
learned concepts to new contexts, indicating deeper conceptual learning rather than surface
memorisation. These results support the proposition that multimedia narrative representation
enhances preschool children’s mental model formation by visually depicting abstract
relationships and processes embedded in curricular themes.

Table 2: Adjusted post-test conceptual understanding scores by group

. Digital Storytelling Traditional Storytelling Effect Size
Thematic Concept Mean (M) Mean (M) F P )
Environmental 17.9 14.6 19.12 .000 25
Processes
Animal Habitats 18.4 15.2 16.38 .000 22
Community Roles 18.1 15.7 12.45 .001 18
Overall 54.4 455 21.07  .000 27

Concept Score

4.2 Qualitative Findings

Qualitative analysis of classroom observations and teacher interviews identified three major
themes explaining how digital storytelling facilitated children’s literacy and conceptual
learning: (1) multimodal engagement, (2) visualised meaning construction, and
(3) collaborative narrative interpretation.

4.2.1 Theme 1: Multimodal Engagement

Children in the digital storytelling group displayed sustained attention and active participation
throughout storytelling sessions. Animated visuals, sound effects, and narration appeared to
capture children’s interest more effectively than print-based stories. Observations indicated
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that children maintained visual focus on digital stories for longer periods and responded
spontaneously to narrative events. Teachers reported that digital storytelling increased
motivation and enthusiasm toward story activities. This engagement appeared to create
favourable conditions for literacy learning by sustaining attention to words, sounds, and
narrative sequences, as shown below.

When the digital story started, all the children looked at the screen and followed the
story closely. They were excited and wanted to know what happened next.
(Teacher A)

Usually, some children lose focus during normal reading, but with digital stories they
stayed engaged until the end.
(Teacher B)

4.2.2 Theme 2: Visualised Meaning Construction

Visual animation supported children’s understanding of unfamiliar vocabulary and abstract
thematic concepts. Observations showed that children frequently referred to visual scenes when
explaining ideas, suggesting that images served as cognitive anchors for meaning construction.
For example, during an environmental story about recycling, children referred to animated
sequences showing waste separation and reuse processes when answering comprehension
questions. Teachers confirmed that visual representation helped children grasp concepts that
were difficult to explain verbally. This finding indicates that multimedia simulation facilitated
conceptual understanding by illustrating processes and relationships embedded in curricular
themes. This visual scaffolding relates to how children and teachers articulated their
understanding, as evident in the following excerpts:

The bottle goes in the blue bin because it can be used again.
(Child, aged 6)

The animation showing the plant growing helped them understand how plants need
water and sunlight. Before, they just memorised.
(Teacher C)

4.2.3 Theme 3: Collaborative Narrative Interpretation

Digital storytelling sessions encouraged interactive discussion and peer interpretation. Children
frequently commented on story events, predicted outcomes, and related concepts to personal
experiences. This social interaction appeared to deepen comprehension and narrative recall.
During retelling activities, children in the digital storytelling group demonstrated more
coherent sequencing and elaboration compared with the traditional group. They also
incorporated thematic concepts more accurately into retellings. Teachers noted that digital
stories prompted more dialogue and collaborative meaning-making. This theme supports
sociocultural perspectives suggesting that learning occurs through shared interpretation
mediated by cultural tools - in this case, digital storytelling media. Such collaborative meaning-
making was captured in the teachers’ reflections on classroom dialogue as follows:

They talked about the story with each other and explained what they saw. It became a
group learning experience.

(Teacher B)

Children started using new words from the story when discussing with friends.
(Teacher A)
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The qualitative results provide explanatory insight into the quantitative gains observed in early
reading and conceptual understanding. Multimodal engagement sustained attention to narrative
and linguistic elements, visualised meaning construction supported comprehension of
vocabulary and concepts, and collaborative interpretation reinforced learning through social
interaction. Together, these themes align with the proposed MNLM-P, demonstrating how
digital storytelling mediates literacy and conceptual learning through multimodal
representation, narrative engagement, and interactive scaffolding within Malaysian preschool
classrooms. Ultimately, the results indicate that digital storytelling pedagogy significantly
enhances Malaysian preschool children’s early reading skills and conceptual understanding of
thematic learning topics compared with traditional storytelling approaches. MNLM-P
illustrates how digital storytelling pedagogy enhances preschool learning through sequential
mechanisms of multimodal representation, narrative engagement and interactive scaffolding
leading to improved early reading development and conceptual understanding within the
Malaysian preschool context.

5.0 DISCUSSION

This study examined the effects of digital storytelling pedagogy on early reading skills and
conceptual understanding among Malaysian preschool children. The findings demonstrate that
children exposed to digital storytelling significantly outperformed those receiving traditional
storytelling across both literacy and conceptual domains. The results are interpreted through
the lenses of multimodal learning theory, multimedia explanation, sociocultural interaction,
and narrative cognition, providing empirical support for the proposed MNLM-P as illustrated
in the following figure (see Figure 1).

DIGITAL STORYTELLING PEDAGOGY
(Multimedia Story, Animation, Narration, Interactivity)

v

MULTIMODAL REPRESENTATION
(Visual + Audio + Text Integration)

l

NARRATIVE ENGAGEMENT
(Auention, Emotional Involvement, Sequencing)

l

INTERACTIVE SCAFFOLDING

(Teacher Guidance, Discussion, Retelling, Peer Interaction)

EARLY READING CONCEPTUAL
DEVELOPMENT UNDERSTANDING
Phonological Awareness Thematic Knowledge
Vocabulary Cause-Effect Relations

Narrative Sequencing Mental Models

MALAYSIAN PREESCHOOL CONTEXT
KSPK Curriculum
Bilingual Environment
Sociocultural Interaction
Digital Policy

Figure 1: Multimodal Narrative Learning Model for Preschool (MNLM-P)

372



Journal of Nusantara Studies 2026, Vol 11(2) 360-379 ISSN / eISSN: 0127-9319 / 0127-9386
http://dx.doi.org/10.24200/jonus.vol11iss2pp360-379

5.1 Literacy Enhancement through Multimodal Learning

The findings indicate that digital storytelling significantly improved preschool children’s early
reading skills, including phonological awareness, vocabulary acquisition, and narrative
sequencing. These results align with multimodal learning theory, which posits that learning is
enhanced when information is presented through integrated visual and verbal channels
(Massaro, 2012; Giannakos & Cukurova, 2023). In this study, digital stories combined
animation, narration, and text, allowing children to process language through multiple sensory
modalities simultaneously.

The improvement in phonological awareness can be attributed to synchronised
narration and repeated auditory exposure embedded in digital stories. When children hear
words while simultaneously viewing corresponding text or images, they are more likely to
recognise sound patterns and phoneme structures. This supports prior findings that multimedia
storybooks facilitate sound—symbol mapping and early decoding skills (Ademokoya, 2025).

Vocabulary gains observed in the digital storytelling group further reinforce the role of
multimodal representation. Visual cues provided contextual support for understanding new
words, particularly in a bilingual learning environment where children may have limited
proficiency in one of the instructional languages. The pairing of spoken words with animated
referents enabled children to construct meaning more effectively than through verbal
explanation alone. Similar findings have been reported in recent studies demonstrating that
multimedia narratives enhance vocabulary acquisition through dual coding and
contextualisation (Cohn, 2019; Gasser et al., 2022).

Narrative sequencing outcomes showed the largest effect size among literacy
components, suggesting that digital storytelling strongly supports children’s understanding of
story structure. Animated transitions and temporal progression in digital stories make narrative
sequences explicit, enabling children to internalise event order and causal relationships. This
finding is consistent with research indicating that visual representation of narrative flow
enhances story comprehension and recall among young learners (Reyes, 2024).

Eventually, the literacy outcomes confirm that digital storytelling provides effective
scaffolding for emergent reading development by integrating multimodal inputs with narrative
structure. These findings extend existing literature by demonstrating that such benefits are
evident within Malaysian preschool contexts aligned with KSPK curricular objectives.

5.2 Conceptual Understanding through Multimedia Simulation

Beyond literacy, the study found that digital storytelling significantly enhanced children’s
conceptual understanding of thematic learning topics, including environmental processes,
animal habitats, and community roles. These findings can be explained through multimedia
learning principles, particularly the role of visual simulation in supporting mental model
construction.

Multimedia explanation allows learners to observe dynamic processes that are
otherwise difficult to conceptualise through static images or verbal description. In the present
study, animated sequences illustrating recycling processes, habitat interactions, and community
activities enabled children to visualise cause—effect relationships embedded in thematic
content. This aligns with research suggesting that animated representations facilitate deeper
conceptual understanding by making invisible or abstract processes visible (Wang et al., 2026).

Children in the digital storytelling group demonstrated greater ability to explain
concepts rather than merely recall information, indicating higher-order understanding. This
suggests that digital storytelling supports not only knowledge acquisition but also knowledge
organisation and application. Such findings are consistent with recent studies showing that
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multimedia storytelling enhances conceptual transfer and problem-solving in early childhood
learning contexts (Sakir, 2026).

The role of narrative context is also critical in explaining conceptual gains. Stories
situate abstract ideas within meaningful scenarios, allowing children to connect new
information with familiar experiences. Narrative cognition theory suggests that such
contextualisation supports memory retention and conceptual integration (Maran & Raj, 2024).
Digital storytelling strengthens this effect by combining narrative coherence with visual
explanation, enabling children to build more accurate mental models of thematic content.

Furthermore, interactive scaffolding during storytelling sessions such as teacher
questioning and discussion reinforced conceptual understanding. Guided dialogue encouraged
children to articulate explanations which has been shown to deepen comprehension and support
conceptual change (Muhonen et al., 2026). Thus, conceptual learning in digital storytelling is
not solely a product of multimedia exposure but also of pedagogical interaction.

5.3 Validation of the Multimodal Narrative Learning Model for Preschool (MNLM-P)

The findings provide empirical support for MNLM-P which posits that digital storytelling
enhances learning through sequential mechanisms of multimodal representation, narrative
engagement, and interactive scaffolding.

First, evidence of improved vocabulary and comprehension supports the role of
multimodal representation as a foundational mechanism. Children’s reliance on visual cues
during explanation tasks indicates that multimedia elements facilitated meaning construction,
consistent with multimodal learning theory.

Second, qualitative findings related to sustained attention and emotional involvement
validate the narrative engagement component of the model. Children remained focused and
actively participated in digital storytelling sessions, suggesting that narrative immersion
enhances cognitive processing. This aligns with studies showing that engagement mediates
learning outcomes in multimedia environments (OECD, 2025).

Third, observations of teacher—child interaction and peer discussion confirm the
importance of interactive scaffolding. Teachers guided interpretation, highlighted key
vocabulary, and facilitated retelling, enabling children to co-construct meaning. This supports
sociocultural perspectives emphasising mediated learning through interaction (Papantoni &
Nilsson, 2026).

Together, these components function as interconnected processes leading to improved
literacy and conceptual outcomes. The integration of quantitative and qualitative findings
demonstrates that the MNLM-P provides a valid explanatory framework for understanding
how digital storytelling operates in preschool learning environments.

5.4 Interpretation within the Malaysian Preschool Context

The findings must also be interpreted within the specific context of Malaysian preschool
education, which is characterised by bilingual instruction, thematic curriculum design besides
increasing digital integration.

The bilingual learning environment in Malaysia likely amplified the effectiveness of
digital storytelling. Visual and auditory cues provided additional support for children
navigating between Bahasa Malaysia and English, enabling more effective vocabulary
acquisition and comprehension. This is particularly important given that language barriers are
a common challenge in early literacy development within multilingual contexts.

The alignment of digital storytelling with KSPK thematic learning also contributed to
its effectiveness. By embedding concepts within narrative contexts aligned with curriculum
themes, digital storytelling supported integrated learning across communication and cognitive
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domains. This demonstrates the compatibility of digital storytelling pedagogy with existing
curriculum frameworks in Malaysia.

However, the study also highlights a gap between technological availability and
pedagogical application. While digital tools are increasingly accessible in Malaysian
preschools, their use often remains unstructured. The positive outcomes observed in this study
suggest that structured, curriculum-aligned digital storytelling might significantly enhance
learning, underscoring the need for targeted teacher training in digital pedagogy.

Furthermore, the sociocultural nature of Malaysian classrooms, which emphasise
teacher guidance and group interaction, supports the interactive scaffolding component of
digital storytelling. This cultural alignment may explain the strong engagement and
collaborative learning observed in the study.

Ultimately, the discussion demonstrates that digital storytelling is not merely a
technological enhancement but a pedagogically meaningful approach that integrates
multimodal learning, narrative cognition, and sociocultural interaction to support preschool
literacy and conceptual understanding within the Malaysian educational context.

6.0 CONCLUSION

This study has addressed the limited empirical and theoretical understanding of how digital
storytelling supports both early reading skills and conceptual understanding in Malaysian
preschool education. The findings demonstrate that structured digital storytelling significantly
enhances phonological awareness, vocabulary acquisition, narrative sequencing and thematic
comprehension compared with traditional storytelling approaches. The study has also proposed
and validated the Multimodal Narrative Learning Model for Preschool (MNLM-P), which
conceptualises digital storytelling as a culturally situated pedagogy integrating multimodal
representation, narrative engagement, and interactive scaffolding to support both literacy and
conceptual development within a single explanatory framework. Theoretically, the present
study contributes by bridging the divide between language outcomes and thematic learning.
Methodologically, MNLM-P provides a coherent framework integrating multimodal learning
theory, sociocultural theory, and narrative cognition. Practically, the study also contributes
contextualised evidence from Malaysian ECE, addressing the gap in the literature which has
been predominantly Western-centric by situating digital storytelling as an integrated, theory-
driven pedagogical approach that advances both literacy and conceptual development.

The findings of the present study have significant implications for ECE pedagogy,
curriculum, teacher training and policy. Pedagogically, digital storytelling should be teacher-
mediated and active, employing questioning, retelling, and scaffolding strategies to optimise
learning while supporting inclusive education for children with diverse needs. Curriculum
planners should embed digital storytelling within KSPK thematic units and provide exemplar
modules that facilitate bilingual learning in Malay and English. Teacher professional
development must address digital literacy, pedagogical integration, and scaffolding strategies
through pre-service and in-service programmes, supported by professional learning
communities. At the policy level, digital storytelling aligns with Malaysia’s Digital Education
Agenda and the fourth sustainable development goal (i.e., SDG 4 Quality Education); hence,
policymakers should prioritise equitable access to culturally relevant digital stories across
urban, rural, and under-resourced settings, and establish monitoring and evaluation
mechanisms to ensure meaningful contribution to quality education rather than superficial
technological integration. Finally, as the study was limited by its small sample drawn from two
urban private preschools and involved an eight-week intervention duration, future research
should consider employing larger and more diverse samples, adopt longitudinal design, and
investigate digital storytelling produced by preschool children or supported by artificial
intelligence (Al) to further extend the pedagogical potential of digital narratives in ECE.
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