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Abstract

The purpose of this research is to identify the network of themes in a comprehensive and integrated model in the field of e-
learning. E-learning is an advanced form of learning across computer networks in which the student uses electronic tools
that enable interaction with peers and teachers. In this study, indices, components, and dimensions were identified
exploratorily using expert opinions. Regarding the method of extracting these indices, it should be noted that this process
was carried out by reviewing the existing theoretical foundations and implementing interview transcripts using Braun and
Clarke’s thematic analysis method in ATLAS.ti software. In this regard, interviews were conducted up to the point of
theoretical saturation with 19 experts in educational management. The interview texts were then analyzed through coding.
The thematic analysis of identifying emerging technologies in the development of Takaful insurance, with an emphasis on
artificial intelligence and blockchain, showed that 10 second-level constructive themes, 51 first-level themes, and 215 initial
themes were identified. The main constructive themes include basic technological infrastructures, structured instructional
design, targeted multimedia content, interactive learning environments, educational technical support, learning resource
management, continuous monitoring and evaluation, learner behavior analysis, macro-level policymaking and governance,
and human resource empowerment. This comprehensive and integrated model, which simultaneously and coherently
addresses infrastructure, design, content, interaction, support, evaluation, analysis, policymaking, and human resources, can
provide a strong foundation for education and learning in the digital age and create real transformation in the educational
system.
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Extended Abstract

Introduction

E-learning has emerged as a transformative force in contemporary education, redefining how learners access,
engage with, and process knowledge across digital platforms. With the proliferation of digital technologies,
educational institutions are increasingly moving beyond traditional classroom settings and embracing online
learning environments that integrate multimedia content, interactive tools, and flexible instructional strategies
(Ili¢c et al., 2023). This shift has been particularly accelerated by global crises such as the COVID-19
pandemic, which underscored the necessity of robust e-learning systems to ensure continuity of education
(Mishra et al., 2021).

The effectiveness of e-learning, however, is not determined solely by technological availability; it depends on
a comprehensive and integrated framework that considers infrastructure, instructional design, content quality,
interaction, and policy support. Research shows that the absence of a coherent model often creates a gap
between technological affordances and learner needs (Zagouras et al., 2022). In this context, the development
of structured and evidence-based frameworks has become a critical priority to align pedagogy, technology,
and institutional strategies in e-learning environments (Tarkhan & Mosatfavi, 2021).

A key theme in recent scholarship is the importance of instructional design. Structured learning design
enhances engagement, fosters active participation, and promotes knowledge retention, as highlighted in studies
emphasizing blended models of education (Zare et al., 2024). Similarly, interactive environments supported
by multimedia resources have been found to significantly increase learner motivation and creativity (Gupta et
al., 2024). As digital literacy becomes a prerequisite for participation, equipping both teachers and students
with adequate skills is indispensable (Ebrahimi, 2022).

Beyond pedagogy, infrastructure and support services are central to the success of e-learning. Stable internet
access, cross-platform usability, and reliable digital tools form the backbone of effective virtual learning
systems (Wang et al., 2020). At the same time, consistent technical support and resource management directly
influence learner satisfaction and academic outcomes (Alfarihat et al., 2021). For instance, empirical evidence
suggests that accessible helpdesks and responsive support mechanisms reduce dropout rates and increase
persistence in online courses (Atwa et al., 2022).
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In parallel, continuous assessment and learning analytics are becoming indispensable for monitoring learner
behavior and optimizing instructional delivery. Studies emphasize that the use of data-driven evaluation tools
allows educators to personalize instruction, identify knowledge gaps, and design targeted interventions (Tsai
et al., 2021; Wibawa et al., 2021). The incorporation of artificial intelligence, blockchain, and immersive
technologies such as augmented and virtual reality is further expanding the horizons of e-learning, offering
opportunities for adaptive assessment and personalized learning paths (Gokbulut & Durnail, 2023;
Halkiopoulos & Gkintoni, 2024).
However, the widespread adoption of e-learning is not without challenges. Barriers such as unequal access to
technology, cultural resistance to digital modalities, and gaps in institutional policy have hindered progress in
many contexts (Hakimi et al., 2024). In developing countries, disparities in infrastructure and gender-based
inequalities exacerbate the digital divide (Dlamini & Howard, 2023; Gupta et al., 2024). Despite these
obstacles, e-learning remains a promising pathway toward inclusive, flexible, and innovative education models
(Volkova & Hill, 2023).
The current study contributes to this evolving body of knowledge by identifying a network of themes within a
comprehensive and integrated e-learning model. By systematically analyzing expert perspectives, the research
highlights ten core themes: technological infrastructure, instructional design, multimedia content, interaction,
technical support, resource management, continuous evaluation, learner analytics, policy and governance, and
human resource empowerment. Situating these findings within the broader literature, this study aims to provide
a robust foundation for digital education in the 21st century (Montazer & Darreh Sibbi, 2020; Oulamine et
al., 2025; Pei-Chen & Hsing Kenny, 2025).
Methods and Materials
The study adopted a qualitative exploratory design to identify the underlying themes of a comprehensive and
integrated e-learning model. Data collection was conducted through semi-structured interviews with 19 experts
in educational management until theoretical saturation was reached. The interviews focused on the
components, indicators, and dimensions necessary for developing effective e-learning frameworks. Transcripts
were analyzed using Braun and Clarke’s thematic analysis approach, facilitated by ATLAS.ti software. Coding
was performed to extract primary, first-level, and second-level themes, ensuring a systematic and transparent
process of data interpretation.
Findings
The thematic analysis revealed a hierarchical network of themes, resulting in the identification of 215 initial
codes, 51 first-level themes, and 10 second-level core themes. These second-level themes included:
1. Technological infrastructure — encompassing internet connectivity, data security, and platform
reliability.
2. Instructional design — emphasizing structured content delivery, clear learning objectives, and
scaffolded learning activities.
3. Multimedia content — integration of videos, podcasts, simulations, and interactive graphics to enhance
learner engagement.
4. Interactive learning environments — fostering collaboration through forums, group projects, and
synchronous discussions.
5. Technical and educational support — providing real-time troubleshooting, user training, and
guidance services.
6. Resource management — systematic organization and continuous updating of digital resources.
7. Continuous monitoring and evaluation — employing formative assessments and real-time feedback
systems.
8. Learner behavior analytics — analyzing learning data to personalize instructional approaches.
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9. Policy and governance — alignment of institutional policies, funding mechanisms, and regulatory
frameworks.
10. Human resource empowerment — equipping teachers and learners with digital competencies and
lifelong learning skills.

These findings collectively suggest that successful e-learning depends on the simultaneous integration of
technological, pedagogical, and managerial elements, rather than isolated implementation of individual
components.
Discussion and Conclusion
The results of the study underscore the multifaceted nature of e-learning, affirming that a holistic and integrated
model is necessary for sustainable educational transformation. The identification of technological
infrastructure as a cornerstone aligns with prior research stressing the centrality of robust digital systems in
enabling quality learning experiences (Wang et al., 2020; Zagouras et al., 2022). Without stable
infrastructure, issues such as low bandwidth and limited device access perpetuate inequities in educational
opportunities (Hakimi et al., 2024).
The prominence of instructional design in the findings resonates with literature advocating for structured and
pedagogically sound frameworks. Studies have consistently shown that scaffolded content delivery, supported
by clear objectives and interactive activities, enhances learner engagement and knowledge retention (Fazeli et
al., 2021; Zare et al., 2024). This suggests that investment in instructional design competencies is equally
vital as investments in technology.
Similarly, the emphasis on multimedia content reflects global trends toward engaging, multimodal instruction.
Prior research demonstrated that integrating rich media not only supports creativity but also addresses diverse
learning preferences (Gupta et al., 2024; Pei-Chen & Hsing Kenny, 2025). Interactive environments, as
highlighted in the study, confirm the value of collaborative learning in digital spaces, consistent with findings
that social interaction mitigates learner isolation and improves academic outcomes (Fittipal, 2021; Sofi-Karim
et al., 2023).
Another significant contribution of the study is the validation of technical support and resource management
as critical pillars of successful e-learning. This supports empirical evidence showing that responsive support
mechanisms enhance learner satisfaction and reduce attrition (Alfarihat et al., 2021; Ebrahimi, 2022).
Resource management further ensures that learners access updated, relevant, and organized materials, which
enhances the overall quality of instruction (Garir, 2021; Zarei et al., 2020).
The findings on continuous monitoring and learner analytics align with the growing importance of data-driven
education. Research confirms that analytics not only optimize learning pathways but also enable early
identification of at-risk students (Tsai et al., 2021; Wibawa et al., 2021; Zhai et al., 2021). Incorporating
artificial intelligence and emerging technologies provides further opportunities to personalize learning and
ensure adaptive instruction (Gokbulut & Durnail, 2023; Halkiopoulos & Gkintoni, 2024).
Finally, the recognition of policy and human resource empowerment reiterates that technology alone cannot
transform education. Institutional governance, funding, and teacher training are indispensable in ensuring
sustainability and inclusivity (Rutkiene, 2023; Volkova & Hill, 2023). These findings align with studies
stressing that policy-driven capacity-building initiatives are critical for scaling e-learning in both developed
and developing contexts (Dlamini & Howard, 2023; Oulamine et al., 2025).
In conclusion, this study contributes a comprehensive model for e-learning that integrates ten interrelated
dimensions, highlighting the necessity of a balanced approach that unites technology, pedagogy, support
systems, policy, and human capital. The model not only provides theoretical insights but also offers a practical
roadmap for educational institutions aiming to advance digital learning in the 21st century.
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