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Abstract

Educational Digital Storytelling (EDS) is defined as the creation of succinct narrative
videos for pedagogical purposes. It is gaining recognition in academic research due to its multimodal
characteristics and significance to the modern world. Numerous studies have demonstrated that
digital storytelling enhances student motivation, engagement in learning activities, and educational
outcomes. However, only a limited number of studies have employed digital storytelling as an
evaluative tool for learning. Additionally, the study domains are predominantly in linguistics rather
than in the discipline of Mathematics, specifically Geometry. Therefore, it is imperative to investigate
the potential of EDS as an innovative instrument for learning Geometry. The data were gathered
through an online survey using Google Forms. Following that, qualitative data analysis was
conducted using Braun and Clarke's (2012) Thematic Analysis technique. Subsequently, the themes
arising from the data were identified for analysis, conclusion, and recommendation. The research
demonstrates that the integration of EDS with digital technologies and Cebuano material culture
significantly enhances the comprehension of geometric concepts. EDS serves as a vital tool for the
acquisition, comprehension, and enhancement of knowledge. This study advocates for the
interdisciplinary integration of Mathematics, Computer Science, and Social Studies courses to
consolidate knowledge into a unified educational framework.
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INTRODUCTION

Educational Digital Storytelling (EDS) represents an innovative pedagogical approach
that integrates narrative techniques with multimedia production to effectively convey
knowledge and experiences. EDS entails the creation of concise digital narratives—
typically in video format—that amalgamate personal voice, visuals, and music to
articulate meaning and enhance learning (Robin, 2008). Initially emerging within
higher education, EDS has been adopted in K-12 classrooms, where it facilitates the
development of 21st-century skills, including creativity, critical thinking, collaboration,
and communication (Figa, 2007; Robin, 2016).

In the domain of mathematics education, particularly within the study of
geometry, Educational Digital Storytelling (EDS) offers a distinctive opportunity to
transition from rote procedural learning to a deeper conceptual understanding.
Geometry, characterized by its visual and spatial attributes, is well-suited to the
multimodal capabilities of digital storytelling. Walters et al. (2018) elucidate how
students can conceptualize geometric problems within narrative contexts—identifying
real-world scenarios, integrating mathematical elements, and employing reasoning to
derive solutions. Through this methodology, learners are not merely engaged in
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problem-solving; they are actively constructing and communicating mathematical
meanings, thereby reinforcing their understanding through articulation and
visualization.

Theories concerning experiential and self-directed learning, which support the
EDS as a potential tool for learning geometry, focus on facilitating students' reflection
on personal experiences while engaging in substantive academic tasks (Liu, Huang,
&amp; Xu, 2018; Jian &amp; Chen, 2020). This reflective component is particularly
relevant in the study of geometry, where learners often encounter difficulties with
abstract concepts and specialized terminology (Steele, 1999). Storytelling serves to
clarify these abstractions by embedding them in familiar contexts, thereby enhancing
engagement and retention.

Moreover, EDS serves as an alternative assessment tool that effectively
captures learners' conceptual development and metacognitive awareness. In
comparison to traditional paper-and-pencil tests, digital storytelling offers a more
comprehensive and nuanced perspective on student learning. It facilitates the
integration of affective, cognitive, and psychomotor domains, in accordance with the
principles of authentic assessment and formative feedback (Barrett, 2006; Lambert,
2013). Through the creation of a digital story, students not only exhibit their knowledge
but also demonstrate their cognitive processes and the application of that knowledge
across diverse contexts.

While digital storytelling has been investigated in various disciplines,
including history and language arts (Ohler, 2013), its application within the field of
mathematics, particularly geometry, remains relatively underexplored, especially in
local contexts. Although some studies have addressed the use of EDS in mathematical
problem-solving (Dogan & Robin, 2008; Sadik, 2008), there is a paucity of research
examining its integration with cultural experiences and identity. The incorporation of
personal and cultural storytelling into geometry learning has the potential to promote
inclusivity, affirm the diverse backgrounds of learners, and render mathematics more
relatable and meaningful.

While the advantages of educational digital storytelling (EDS) are
increasingly highlighted, several scholars have identified limitations and concerns that
merit attention. A prevalent critique pertains to the time-intensive nature of digital
storytelling projects, which may detract from instructional time allocated to other
essential curriculum components (Yuksel, Robin, & McNeil, 2011). Educators may
encounter difficulties in balancing content delivery with the time and effort required to
plan, guide, and assess multimedia-rich student output. Additionally, technological
barriers present significant challenges. Not all students possess equal access to devices,
software, or reliable internet connections, leading to disparities in participation and
performance (Kajder, 2004). Furthermore, teachers may lack the technical expertise or
confidence necessary to effectively implement EDS in their classrooms, particularly in
under-resourced environments (Kearney, 2011).

From a pedagogical standpoint, critics contend that EDS may emphasize
creativity at the expense of mathematical rigor, potentially overshadowing essential
content objectives (Reed, 2011). In the context of geometry instruction, where precision,
symbolic reasoning, and deductive logic are crucial, the narrative framework of
storytelling could result in a superficial treatment of mathematical concepts if not
properly guided.
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Furthermore, there is a notable concern regarding the reliability of assessments.
Although EDS provides valuable qualitative insights into student cognition,
standardizing evaluation criteria across diverse projects presents challenges. Educators
may encounter difficulties in objectively assessing the equilibrium between content
comprehension and artistic expression (Yang & Wu, 2012).

Despite these concerns, numerous scholars have contended that the potential
benefits of EDS surpass its limitations, particularly when it is implemented with
careful consideration and appropriate support mechanisms. Nevertheless, these critical
perspectives highlight the necessity of offering teachers professional development,
ensuring equitable access to technology, and aligning storytelling tasks closely with
curricular standards.

In this study, educational digital storytelling is conceptualized as a reflective
artifact through which students articulate their comprehension of geometric concepts
based on their lived experiences. The potential of educational digital storytelling as a
learning tool in Geometry is examined, particularly its capacity to capture the depth
and authenticity of learners' knowledge.

METHODOLOGY

Research Design and Participants

This study employed a qualitative descriptive research design to explore the potential of
Educational Digital Storytelling (EDS) as a tool for enhancing students’ conceptual
understanding of geometry. This research was conducted in the high school program of
a state university in Cebu City, Philippines. The institution comprises approximately
21 full-time faculty members and five part-time lecturers, and serves around 220
students from grades 7 to 12.

Participants were junior high school students in geometry class. The subject
teacher and the researcher were two distinct individuals to maintain objectivity in the
instructional and research processes. The researcher conducted preliminary activities
related to EDS, while the Geometry teacher facilitated the instruction on geometry
topics.

Orientation and Intervention

Before incorporating Educational Digital Storytelling (EDS) into the instructional
process, the researcher conducted a thorough orientation session for the student
participants. This session encompassed an introduction to the concept of EDS, its
fundamental components and structure, and an examination of pertinent studies that
illustrate its effectiveness in enhancing mathematical comprehension, particularly in
the domain of Geometry. To provide students with tangible examples and conceptual
clarity regarding the expected outcomes, the researcher presented sample EDS projects
previously developed.

The instruction in Geometry was conducted in two distinct phases, each
lasting four weeks. During the initial phase, foundational topics such as points, lines,
planes, angles, and polygons were delivered by the subject teacher through traditional
pedagogical methods. Subsequently, students were required to develop their own EDS
projects based on the concepts acquired during the four-week instructional period.
These projects were then submitted and made available online for evaluation.

The second phase concentrated on more advanced topics, encompassing
quadrilaterals, circles, and three-dimensional geometric solids, which were instructed
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over a four-week duration. Upon the conclusion of this phase, students completed a
second EDS project, which was similarly submitted online for evaluation.

Evaluation of Student Outputs

All EDS submissions were evaluated by the subject teacher based on two primary
domains: (1) content knowledge in Geometry and (2) technical aspects of digital
storytelling, including narrative coherence, visual and audio integration, and overall
creativity. This approach ensured a balanced assessment that acknowledged both
cognitive understanding and technical proficiency.

Qualitative Data Collection

To obtain a more comprehensive understanding of students' experiences and
perceptions concerning EDS and its impact on their Geometry learning, qualitative
feedback was collected through an open-ended online survey conducted via Google
Forms. Students were encouraged to articulate their thoughts freely and were given the
option to respond in their native dialect to facilitate more genuine and uninhibited
reflection.

Data Analysis

Thematic analysis, as delineated by Braun and Clarke (2012), was utilized to examine
the qualitative responses. This approach facilitated the identification, examination, and
reporting of recurring patterns or themes within the dataset. The analysis adhered to a
six-phase process: familiarization with the data, generation of initial codes, searching
for themes, reviewing themes, defining and naming themes, and producing the report.
An overview of this process is presented in Figure 1.

Figure 1: Braun & Clarke’s (2012) Thematic Analysis Model

Familiarize

yoursalf
with your 6
data

Generate Review Produce the
Initial codes themas raport

£

Instrument Validation and Ethical Considerations

The instruments employed in the study, specifically the topic evaluation guide and the
open-ended survey questionnaire, were subjected to content validation by a panel of
three experts in Mathematics education. Two of these experts possessed academic
backgrounds in Pure Mathematics, while the third had a background in Engineering.
All three experts had extensive experience in the teaching and pedagogy of

Mathematics.

Throughout the study, strict adherence to ethical standards was maintained.
Prior to the commencement of data collection, formal approval was secured from the
school administration. Informed consent was obtained from parents or legal guardians,
and assent was acquired from all student participants, as they were minors (under 18
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years of age). Participants were informed of the voluntary nature of their participation
and were assured of the confidentiality and anonymity of their responses.

RESULTS and DISCUSSION

To explore students' perspectives on the integration of Educational Digital Storytelling
(EDS) in Geometry education, qualitative data were collected through an online survey
consisting of open-ended questions. Of the 30 student participants, 28 completed the
questionnaire, which was distributed via Google Forms. The questions examined the
students' experiences with EDS, emphasizing its effectiveness in enhancing conceptual
understanding, developing digital literacy, and fostering an appreciation of local
culture. Thematic analysis, as outlined by Braun and Clarke (2012), was employed to
identify recurring patterns and themes within the responses.

EDS Facilitated Conceptual Understanding of Geometry Through Real-Life
Visualization and Personal Vocabulary

All respondents unanimously recognized that EDS significantly enhanced their
comprehension of Geometry concepts. Students reported that -contextualizing
mathematical ideas within real-life scenarios—through the creation of narrative
videos—facilitated their ability to internalize and apply abstract Geometry principles
more effectively. This finding supports the proposition that digital storytelling functions
as an inclusive and multimodal form of assessment, enabling learners to represent their
knowledge through visual, auditory, and linguistic modalities (Spires, 2012; Sun, 2022).
Several students underscored the significance of employing familiar vocabulary and
local contexts, which aligns with the findings of Juman et al. (2022). These authors
observed that activity-based and real-world contextual teaching markedly enhances
Geometry learning. Furthermore, this approach resonates with the research of Kim et
al. (2023), wherein students cultivated interpersonal and representational competencies
by evolving from learners to reflective storytellers. The digital storytelling process thus
served as both a reflective and expressive learning tool, consistent with constructivist
paradigms (Osman, 2013).

EDS Encouraged Independent Research and Reinforced Understanding of
Geometry Concepts

Respondents indicated that the process of developing EDS encouraged them to engage
in independent research, thereby enhancing their comprehension of Geometry. The
availability of online resources facilitated the rapid acquisition of information and
enabled students to synthesize and simplify complex concepts. Several respondents
emphasized the role of digital inquiry in promoting metacognitive reflection and
conceptual integration, which aligns with Niemi and Niu’s (2021) findings regarding
digital storytelling's capacity to empower self-directed learning.

The concept of digital learning scaffolding is further supported by Engelbrecht
and Borba (2023), who identified a preference among students for online platforms that
offer immediate and easily comprehensible content. Respondents, such as Fred and Ina,
described how they assimilated mathematical terminology and concepts through
repeated exposure and digital exploration, consistent with Vygotsky’s (1994, as cited in
Steele, 1999) theory of mediated learning. Their digital narratives—published on social
media platforms—demonstrate how dynamic, multimedia-based representations can
enhance mathematical cognition (Venkatraman et al., 2019).
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EDS Promoted Interactive, Enjoyable Learning and Development of Digital
Literacy Skills

Students predominantly indicated that the experience of creating EDS was both
engaging and enjoyable. Many expressed that the interactive nature of digital
storytelling reduced the anxiety commonly associated with learning Geometry and
facilitated meaningful educational experiences. These findings align with Niemi and
Niu (2021), who discovered that contextualized digital activities—such as exploring
Geometry in jewelry or architectural spaces—enhanced both enjoyment and academic
engagement.

Furthermore, students reported improvements in technological skills,
particularly in video editing and multimedia production. The dissemination of their
work on social media acted as a motivational catalyst, fostering the self-directed
acquisition of digital competencies. This phenomenon is consistent with the concept of
"exhibition culture" as articulated by Engelbrecht and Borba (2023), wherein the public
presentation of learning artifacts promotes elevated standards of output and
encourages reflective learning.

EDS Augmented Prior Knowledge Gained from Classroom Instruction
Numerous respondents indicated that the process of creating digital stories enhanced
their comprehension of Geometry by reinforcing and expanding their previously
acquired knowledge. The iterative cycle of research, application, and multimedia
representation facilitated learners in establishing connections between prior knowledge
and new content, aligning with the experiential learning framework (Institute for
Experiential Learning, 2023).

For example, students such as Roy and Stacy reported that utilizing
supplementary learning resources while developing their EDS improved their
conceptual understanding. This observation is consistent with Jian and Chen’s (2020)
assertion that EDS functions as a reflective artifact, documenting both the acquisition
and application of knowledge, particularly when students are involved in self-reflective,
project-based learning.

EDS Fostered Critical Thinking Across Multiple Literacies

The integration of EDS into the educational process has been shown to enhance the
development of critical thinking skills, particularly in the evaluation of digital content
and engagement in multimodal expression. Respondents reported instances where
misconceptions in Geometry were effectively addressed through digital inquiry and
collaborative editing processes. These findings are corroborated by Yilmaz et al. (2018),
who documented the effectiveness of digital storytelling in rectifying student
misconceptions and facilitating conceptual repair through learner-generated content.

In the context of contemporary learners increasingly interacting with complex
digital environments, the cultivation of critical digital literacy is of paramount
importance (Ungvarsky, 2023). The students' EDS outputs and self-reported reflections
demonstrated their capacity to identify credible sources and integrate diverse forms of
information, indicating that the activity facilitated both mathematical comprehension
and critical media engagement.
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EDS Enabled Students to Integrate Cultural Identity and Mathematics
Learning

Students reported that the incorporation of local cultural materials into their EDS
narratives enhanced both their appreciation of cultural heritage and their engagement
with Geometry. Many emphasized that tangible cultural artifacts—such as textiles,
crafts, and architecture—offered meaningful contexts for the application of Geometry
concepts. This finding is consistent with Reyes’ (2019) assertion that contextualizing
mathematical learning within students’ lived experiences enhances both relevance and
engagement.

Respondents, including Xavier and Yvonne, indicated that the activity
enhanced their sense of cultural identity and nationalism. This finding aligns with the
argument presented by Kim and Li (2020), who posited that multimedia tools enable
students to articulate their voices and identities within academic settings. Dewey’s
observation, as cited in Peppler (2021), that artistic expression cultivates attention and
awareness, is pertinent here, as the students’ EDS videos functioned as platforms for
reflection, identity formation, and knowledge construction.

Furthermore, the integration of abstract mathematical concepts with
culturally significant experiences illustrates the reciprocal relationship between art and
mathematics, as observed by Kerscher (2023). By linking cultural and academic
spheres, EDS facilitated a space for enhanced cognitive and emotional engagement in
the study of Geometry.

Educational Digital Storytelling (EDS) has been shown to have the potential
to enhance geometry students' conceptual understanding, critical thinking, and digital
literacy. EDS employs visual and narrative representations to facilitate students'
comprehension and personalization of abstract mathematical concepts by situating
them in real-life and culturally relevant contexts. This approach fosters autonomous
inquiry, metacognitive reflection, and reinforcement of classroom knowledge. Students
reported enjoying the creation of digital stories and recognized their utility in
developing technological skills and promoting self-directed learning. Furthermore, the
activity supports the development of 21st-century multiple literacies and encourages
critical engagement with digital content. Notably, the integration of local cultural
elements into storytelling enabled students to connect mathematics with their
identities and traditions, thereby enhancing academic engagement and cultural
appreciation. These studies underscore the reflective, creative, and culturally
responsive benefits of EDS in geometry education.

CONCLUSION AND RECOMMENDATION

The study demonstrates that Educational Digital Storytelling (EDS) constitutes an
innovative, effective, and culturally responsive pedagogical approach that enhances
students' conceptual understanding and engagement in Geometry. By integrating
narrative, visual, and multimedia elements, EDS facilitates the assimilation of abstract
geometric concepts by contextualizing them within students' personal experiences and
regional material culture. This method fosters a learner-centered educational
environment, wherein students participate as content creators, reflective thinkers, and
culturally conscious individuals. Through this process, students not only deepen their
understanding of Geometry but also advance their digital literacy, critical thinking
skills, and capacity for independent learning.
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The integration of cultural resources has significantly enhanced the educational
experience by connecting traditional mathematical instruction with the identities and
contexts of students. This highlights the importance of incorporating socio-cultural
relevance into STEM education. The findings underscore the transformative potential
of EDS as an alternative evaluative tool that accommodates diverse learning styles,
fosters creativity, and facilitates substantial knowledge construction.

Given its multifaceted advantages, Educational Digital Storytelling (EDS)
merits further investigation and systematic incorporation into the mathematics
curriculum, particularly in areas that students frequently perceive as abstract and
challenging to conceptualize. Future research should examine its enduring effects on
student performance and propose scalable strategies for its implementation across
various educational contexts and disciplines. Through intentional design and ongoing
educator support, digital storytelling can act as a catalyst for academic success and
student empowerment in the digital era.

This study is not funded by any organization, agency, company, or foundation.
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