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ABSTRACT

Deaf students often face significant challenges in language learning, resulting in reading literacy levels that
consistently lag behind those of their hearing peers, creating barriers to quality education. To address this issue,
this study implemented a digital storytelling project in which teachers and deaf students collaboratively crafted
storybooks that are deeply rooted in their identities and lived experiences within the school community. This
approach makes the storybooks both engaging and meaningful, ensuring that all teachers and deaf students feel
included and valued in the storytelling process. Additionally, artificial intelligence (Al) was integrated as a
collaborative tool, enriching the storytelling process with innovative resources and support for both teachers and
deaf students. Findings from the study indicate significant improvements in deaf students’ reading literacy and
engagement, as well as in teachers’ pedagogical practices. Thus, this study proposes a replicable framework for
creating digital storytelling project by blending teacher—student creativity and Al support, fostering literacy and
cultivating a reading culture in schools. By emphasizing identity-driven narratives, the project bridges the gap in
reading literacy outcomes, offering a practical and inclusive approach to deaf education.

Keywords: Artificial intelligence, creativity, deaf students, digital storytelling, reading literacy

INTRODUCTION

Inclusive education is one of the key agendas in the Malaysia Education Blueprint 2013-2025, which
affirms that all students, regardless of their abilities or disabilities, have the right to quality education.
This vision echoes the United Nations’ Sustainable Development Goal 4 (SDG 4), which promotes
inclusive, equitable education and lifelong learning for all. Despite this, students with special needs,
often considered a minority group, continue to face significant challenges within the education system.
As of 2023, there are 691,427 registered persons with disabilities (PWD) in Malaysia, out of a total
population of 33.4 million (Department of Social Welfare [JKM], 2024). Among them, 44,844
individuals are registered under the deaf and hard of hearing category, representing approximately
1.34% of the national population (JKM, 2024). As a linguistic and cultural minority, deaf individuals
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often face obstacles to social interaction and equal access to education compared to their hearing peers
in mainstream settings (Lee, 2022).

Although instructional practices have advanced, reading literacy remains a persistent concern
in deaf education, with many students continuing to struggle to develop age-appropriate reading skills
(Alamasri & Albalhareth, 2022; Harris et al., 2017; Kyle & Cain, 2015). This issue is closely linked to
ongoing questions about how deaf children acquire language, which communication methods are most
effective, and how to best support their language and literacy outcomes (Scoot & Dostal, 2019). As
Andrews et al. (2016) argue, these difficulties are not caused by deafness itself or by a lack of
intelligence. Instead, they result from limited access to language during early childhood, a critical period
for language and literacy development. Traditional literacy curricula often rely on auditory-based
methods, which do not align with how many deaf students process language.

In response, creativity, innovation, and collaboration among students, parents, and educators
are needed to develop inclusive practices tailored specifically for deaf learners (Raven & Whitman,
2019). Teachers play a pivotal role in designing and delivering curricula that address the unique needs
of deaf students. It is essential to recognize that deaf students seek equitable relationships, inclusive
environments, and contextual learning approaches (Lee, 2022). Adapting a curriculum directly from
that of hearing students is inadequate; rather, a novel curriculum specifically for deaf students is
required (Greenwald, 2021). Consequently, it is crucial to conduct studies focused on pedagogical
strategies and specific interventions that facilitate learning in ways that reflect how deaf students learn
(Hartman et al., 2019; Greenewords & Delgona, 2019; Magee, 2014). Incorporating visual aids, sign
language, and technology-aided instruction can create a more inclusive and engaging environment that
supports reading literacy development.

In this context, digital storytelling has gained recognition as a pedagogical tool that enhances
both teaching and learning through narrative-based approaches (Rossiter & Garcia, 2010; Yu & Wang,
2025). It allows educators to reflect on their practice and learn collaboratively (Ben-Ahmed, 2023).
Studies shows that digital storytelling can support literacy development, foster creativity (Tang, 2016),
and promote collaboration in schools (Rutta et al., 2020; Yu & Wang, 2025). For example, Rutta et al.
(2020) demonstrated the positive impact of digital comics on both individual and collaborative
storytelling, leading to improvements in literacy, digital skills, classroom engagement, and reflective
thinking. However, research also points to a lack of clear frameworks for effectively implementing
collaborative digital storytelling (Rutta et al., 2020). Addressing this gap, Yu and Wang (2025) have
proposed a framework for collaborative storytelling among pre-service teachers. In inclusive settings,
digital storytelling allows diverse learners to express their identities, experiences, and perspectives in
personalized and creative ways. Yasar (2022) highlights its role in promoting participation, motivation,
and self-expression among students with special needs, contributing to a more inclusive and supportive
classroom environment.

Building on these findings, this study explores the integration of digital storytelling as an
innovative pedagogical approach that emphasizes creativity, collaboration, and a sense of belonging
among deaf students and special education teachers. Artificial intelligence (Al) is incorporated as a
collaborative tool to enhance the co-creation process. By co-creating storybooks that reflect their
identities and lived experiences, the project seeks to promote inclusive educational practices, enhance
student engagement through culturally responsive content, and improve reading literacy outcomes.

METHODOLOGY

This study employed action research methodology integrated with a design thinking framework
(Brown, 2008), positioning both teachers and deaf students as co-designers in creating digital
storytelling projects. There are three main parts of the research: reconnaissance, classroom action
research, and collaborative action research, forming a longitudinal study (Coghlan & Brannick, 2014;
MCcNiff, 2013). The process unfolded through five key phases of design thinking: empathize, define,
ideate, prototype and test, followed by implementation, which was guided by the cyclical reflection and
dialogic processes of action research. Participants in this study included special education teachers and
deaf students from a primary special education school in Malaysia. Ethical approval was obtained from
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the participating school, ensuring voluntary participation, confidentiality, and respect for the rights of
all participants.

Data collection methods involved dialogic interviews, teacher-student created artifacts
(storybooks), reflective journals, classroom observations, and group discussions. Throughout the digital
storytelling project, a series of Professional Learning Communities (PLCs) were conducted with
participating teachers to collaboratively write, design, and refine the digital storybooks. In parallel, deaf
students were actively engaged in the implementation phase by sharing personal narratives and
photographs, and by contributing to the editing and sign language translation of the final storybooks.
For the analysis, we utilized reflexive thematic analysis (Braun & Clarke, 2022), which comprised six
main phases: (1) data set familiarization, (2) data coding, (3) initial themes generation, (4) theme
development and review, (5) theme refining, defining and naming, and (6) writing the report. Reflexive
thematic analysis emphasizes the researcher’s reflexivity by locating oneself, which includes awareness
of the philosophical and theoretical assumptions that inform the research and working to ensure that
theory and research practice align within the action research paradigm (Braun & Clarke, 2022). This
analysis was conducted inductively, grounded in the design thinking framework, to explore teacher—
student creativity and Al co-creation in digital storytelling.

FINDINGS AND DISCUSSION

Guided by the design thinking framework, we presented the findings through five interconnected
phases, namely, empathize, define, ideate, prototype and test, and implementation, illustrating how
teacher—student creativity and Al collaboratively co-create digital storytelling. While the framework
may appear linear, the actual process is dynamic and iterative, often requiring continuous reflexivity
and dialogue to refine earlier phases.

Empathize

In the empathize phase, we began by delving into the lived experiences of deaf students and the
challenges faced by teachers, contextualizing our findings within existing literature. Both teachers and
deaf students consistently expressed feelings of frustration due to inaccessible reading materials that do
not meet their unique needs. One teacher shared that, “the books do not reflect the deaf identity, as they
are not supported in sign language,” highlighting the need for more inclusive and accessible materials.
As we observed, the availability of books with sign language translations for deaf students is limited
and difficult to obtain. In contrast, reading materials in spoken language are readily accessible for
hearing peers in mainstream schools. Based on teachers' experiences and literature analysis, this lack of
resources poses significant barriers to language learning, resulting in reading literacy levels for deaf
students that lag behind those of their hearing peers (Gonzalez-Cuenca et al., 2024; Higgins &
Lieberman, 2016; Qi & Mitchell, 2011). Most deaf students face challenges in mastering reading
literacy, particularly in the aspect of reading comprehension (Harris et al., 2017; Kyle & Cain, 2015),
and this is echoed in the school we studied. Figure 1 shows a deaf student closely observing dinosaur
illustrations in a book, although their comprehension of the text remains unclear. As teachers, it is
important to empathize and take action, as we are the ones who deeply understand the difficulties faced
by deaf students.
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Figure 1: A deaf student closely observing dinosaur illustrations in a book
Define

As we began to empathize with the issue, this tension served as our catalyst for creativity. We aimed to
define the core opportunity: to create a creative digital storytelling project that would allow teachers
and deaf students to collaboratively design storybooks that authentically reflect their identities and
experiences within the school community. This initiative seeks not only to foster inclusivity but also to
give them a voice in the storytelling process through sign language, ultimately improving their reading
literacy skills. Studies show that students need to be involved in creating learning materials related to
their lived experiences, interests and most importantly, their identities to connect learning content with
what they care about (Goodwin & Stanton, 2022; Rumenapp et al., 2023). This effort begins with
mentoring and facilitation provided by their teachers.

ldeate

In the ideation phase, we brainstormed and reflected on the insights gained from the empathy and define
phases to map out our ideas for the digital storytelling project we plan to implement. We discussed and
identified three key ideas to include: first, the books should be bilingual, incorporating both Malay and
sign language to ensure accessibility for deaf students. Second, we focused on stories that are culturally
relevant; instead of creating another set of fantasy narratives, we aim to highlight stories deeply rooted
in the identities and lived experiences of teachers and deaf students. Therefore, the approach of funds
of identity and knowledge by Esteban-Guitart (2016) and Moll et al. (1992) are adapted as the
conceptual and theoretical framework in this digital storytelling project (see Figure 2). This approach
makes the storybooks both engaging and meaningful, ensuring that all teachers and deaf students feel
included and valued in the storytelling process, making the invisible visible and the unheard heard.

(@)]
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Figure 2: The conceptual and theoretical framework in this project
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Third, in this digital age with the advancement of artificial intelligence (Al), we are considering
integrating Al as a collaborative tool to enhance creativity in the digital storytelling process for both
teachers and students. Previous studies have shown that Al is viewed not only as a new tool but also as
a virtual collaborator that can support creativity; however, it must be used wisely and ethically (Creely
& Blannin, 2024; Mariappan et al., 2024; Sedkaoui & Benaichouba, 2024; Vartiainen et al., 2023). Al
tools such as ChatGPT, Gemini, and DeepSeek show promise as technological innovations and should
be considered in this digital storytelling project.

Prototype and Test
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Figure 3: The first prototype of the digital storytelling project

The prototyping process began with "Casper and Dinosaur," a story about a deaf student named
Casper, who loves going to the library and finding dinosaur books. We used Al-enhanced photo editing
to create illustrations from Casper's own photos, along with written text that supports sign language
translations, creating an authentic and visually accessible story. During testing, Casper immediately
recognized himself in the story and signed excitedly: "This is me!”. Other students became so engaged
that they began requesting personalized books featuring their own photos and stories, highlighting the
impact of identity-driven narratives. Teachers also reflected that creating books that are close to the
students' hearts is essential for their deep understanding and engagement with the reading materials.
This insight aligns with the emphasis on creating learning materials rooted in funds of identity and
knowledge for self-definition, self-expression, and self-understanding for the learners themselves
(Esteban-Guitart & Moll, 2014). Figure 3 shows the first prototype of the digital storytelling project,
which became the basis framework that inspired the next books created for the implementation phase.

Implementation

Building on the first prototype, we began by identifying both teachers’ and students’ funds of identity
and knowledge to guide the digital storytelling process. Art-based methods and photo elicitation
techniques were employed to help participants express their personal narratives. Parents were also
invited to contribute by sharing photos and stories that reflected their children's identity and
experiences. Deaf students were actively involved in the production process. They were guided through
basic digital editing skills and taught to translate the storybooks into sign language, word by word,
fostering both language development and digital literacy. Collaboration took place through regular
school-based meetings and Professional Learning Communities (PLCs), which were held both on a
scheduled basis and spontaneously, depending on participants’ availability.
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To enrich the storytelling experience, we also explored image generation Al tools such as Bing
Image Creator, Gemini, and DALL-E to inspire creativity among teachers and students. We also
developed a custom GPT model and utilized DeepSeek to support narrative and idea structuring.
Nonetheless, we prioritized our own ideas to ensure the stories remained authentic, rooted in the
identities and lived experiences of both teachers and students, rather than solely relying on Al-generated
content. As a result, the digital storytelling project expanded to include 11 new storybooks, followed
by 12 revised editions that improved upon the earlier versions. All storybooks are accessible online at
https://mbook.bio.link.

CONCLUSIONS AND IMPLICATIONS

This project evolved from a small-scale initiative into a collaborative effort with multiple teachers and
deaf students, significantly refining the framework's adaptability and its practical applications in
creating creative digital storytelling. As a result, the digital storytelling project has improved deaf
students' engagement with reading materials and has become a valuable resource for teachers aiming to
support reading literacy instruction. The funds of identity and knowledge that become the key ideas in
the ideation process, drive this project by linking curriculum content to real contexts based on teacher—
student lived experiences, fostering motivation and engagement in learning (Hunter et al., 2020;
Ordofiez et al., 2018). Teachers also noted that while sign language translation helps deaf students
understand the texts, it still requires their intrinsic motivation and enthusiasm to improve their reading
skills and realize the importance of reading itself.

In addition, based on observations and discussions, the project provided opportunities for
professional growth through collaboration, enabling teachers to acquire new skills in digital storytelling,
narrative structuring, and the use of Al tools. This ongoing learning process has made them more
adaptable and effective in their pedagogical practices. Similarly, previous studies have noted that
teachers reflect on the potential of digital storytelling to promote inclusion, recognizing it as a catalyst
for change, meaningful learning, and more impactful teaching when integrated into classroom practice
(Yasar-Akyar et al., 2022).

Feedback from both teachers and students informed the iterative design process, ensuring that
the framework remains responsive to their needs. Moving forward, we aim to further expand this project
by exploring additional technologies and approaches that can enhance the storytelling experience. We
also plan to share the project with other teachers and deaf students in different schools. The positive
shift in both teachers' and students' engagement and enthusiasm reflects our dedication to using digital
storytelling as an innovative and meaningful approach in deaf education.

REFLECTIONS

The digital storytelling project highlights how identity-driven narratives and technology can help bridge
the gap in reading literacy outcomes, offering a practical approach to inclusive learning. By blending
teacher—student creativity with Al support, we can create more dynamic, engaging, and inclusive digital
storytelling tailored for deaf education. However, while the potential of Al to enhance storytelling is
undeniably significant, it is crucial to approach its integration with a thoughtful and critical mindset. In
co-creating these stories, both teachers and students must embrace their creativity and curiosity,
utilizing Al as a collaborative tool to actively engage in the storytelling process. We also need to
empathize and challenge our critical thinking as Al becomes more integrated into our lives, encouraging
a deeper understanding of what it can offer and where it falls short. Yet, the human touch remains vital
in ensuring that digital storytelling connects meaningfully with both teachers and students. Thus, this
study proposes a replicable framework for creating a creative digital storytelling project by blending
teacher—student creativity with Al support, fostering literacy and cultivating a reading culture in schools
(see Figure 4).
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