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ABSTRACT

Received: 28 Dec 2024 This study aimed to develop a model for implementing e-learning with an
Accepted: 25 Jan 2025 omnichannel approach in secondary schools (second level) in Tehran. This research
Available Online: 20 Mar 2025 adopted a mixed-methods exploratory design. In the qualitative phase, semi-
structured interviews were conducted with 16 experts in e-learning and educational
technology, and data were analyzed using content analysis. In the quantitative
phase, a sample of 256 teachers and administrators from secondary schools (second
level) was selected through stratified sampling, and a Likert-scale questionnaire
was distributed among them. Quantitative data were analyzed using structural
equation modeling (SEM) in AMOS software. Qualitative findings identified key
themes such as technology and infrastructure, security and privacy, content
management, communication and collaboration, and user experience as critical

Keywords factors for successful e-learning implementation. Quantitative results confirmed
E-learning, omnichannel, that the proposed conceptual model was statistically valid, with fit indices (TLI,
technological infrastructure, NFI, IFl, RMSEA, etc.) within acceptable ranges. Significant factor loadings of the

core themes demonstrated strong relationships between observable indicators and
latent variables. The study concluded that implementing e-learning with an
omnichannel approach requires enhanced technological infrastructure, adherence
to security and privacy protocols, user-friendly content and interface design, and
effective collaboration among users. The proposed model offers a comprehensive
framework for improving the quality of e-learning in schools.
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EXTENDED ABSTRACT

INTRODUCTION

The rapid advancement of digital technologies has significantly transformed
educational methodologies, particularly with the widespread adoption of e-learning.
During the COVID-19 pandemic, e-learning became a necessity, uncovering both
opportunities and challenges for educational institutions worldwide (1). Despite its
potential to enhance accessibility and flexibility in education, e-learning implementation
often faces obstacles such as insufficient infrastructure, limited digital literacy, and
resistance to change (2, 3). Studies highlight that successful e-learning systems require a
robust technological foundation, efficient management practices, and user-centered
designs to foster meaningful engagement and learning outcomes (7).

In developing countries, the challenges are more pronounced due to limited
technological infrastructure and socio-economic constraints (9, 11). Furthermore, issues
related to security and privacy often undermine trust in e-learning systems (3). Previous
research also underscores the importance of effective collaboration between educators and
learners as a critical determinant of e-learning success (1, 4). This study seeks to address
these gaps by proposing a model for implementing e-learning with an omnichannel
approach in secondary schools in Tehran. The proposed model integrates insights from
qualitative and quantitative data to provide a comprehensive framework for improving e-
learning effectiveness.

METHODS AND MATERIALS

This study utilized a mixed-methods exploratory design. The qualitative phase
involved semi-structured interviews with 16 experts in e-learning and educational
technology to identify key themes and foundational elements of the proposed model. Data
were analyzed through content analysis to extract key insights. For the quantitative phase,
a sample of 256 teachers and administrators from secondary schools in Tehran was selected
using stratified sampling. A structured questionnaire was distributed, and data were
analyzed using structural equation modeling (SEM) in AMOS software. The qualitative
findings informed the development of the quantitative model, ensuring alignment between
identified themes and statistical validation.

FINDINGS

The qualitative analysis identified several core themes critical to the implementation
of e-learning with an omnichannel approach. These themes included technology and
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infrastructure, security and privacy, content management, communication and
collaboration, user experience, and continuous management. Subcategories within these
themes emphasized factors such as bandwidth and internet access, user authentication
protocols, adaptive learning tools, and user-friendly interfaces.

Quantitative analysis confirmed the statistical validity of the proposed model. Fit
indices such as TLI (0.902), NFI (0.946), IFI (0.953), and RMSEA (0.062) demonstrated
that the model was well-fitted. Factor loadings across themes were significant, with values
ranging between 0.52 and 0.74, indicating strong relationships between latent variables and
their observable indicators. For example, the theme of "technology and infrastructure™
showed a factor loading of 0.58 for "bandwidth and internet access," highlighting its critical
role in the e-learning ecosystem. Similarly, "security and privacy" achieved a significant
loading of 0.53 for "user authentication protocols,"” reflecting the importance of secure
environments in fostering user trust. Overall, the model exhibited robust statistical
reliability and validity, confirming its applicability in educational settings.

DISCUSSION AND CONCLUSION

The findings of this study align with previous research emphasizing the multifaceted
nature of e-learning implementation. The role of technology and infrastructure as
foundational pillars for successful e-learning echoes the observations of Lassoued et al.
(2020), who argued that the quality of technological infrastructure directly impacts the
effectiveness of e-learning systems. Moreover, the study highlights the critical importance
of security and privacy, consistent with the findings of Mhouti & Erradi (2019), who
underscored the role of robust security protocols in enhancing trust and reliability within
e-learning platforms.

The study also supports the findings of Mousavi et al. (2020), who noted that user-
friendly interfaces and adaptive learning tools significantly improve student engagement
and learning outcomes (18). The present research identifies these elements as key
components of the proposed model, underscoring their importance in creating inclusive
and effective e-learning environments. Similarly, the significance of communication and
collaboration as identified in this study aligns with Barua et al. (2021), who demonstrated
the value of interactive learning in improving educational outcomes (4). Ahmed & Zaini
(2022) also highlighted the need for collaborative mechanisms in fostering user satisfaction
and system adoption, further validating the proposed model (1).

From a broader perspective, the study's findings resonate with global trends in e-
learning implementation. Research by Mugizi & Rwothumio (2023) in Uganda
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demonstrated that organizational capabilities and support structures are essential for
overcoming e-learning barriers (11). This study reinforces the importance of such factors
by integrating continuous management and financial support mechanisms into its model.
The inclusion of advanced technologies such as Al and machine learning, as proposed in
recent studies (13), also aligns with the forward-looking nature of the present research,
suggesting opportunities for future advancements in e-learning.

In conclusion, this study provides a comprehensive model for implementing e-
learning with an omnichannel approach, addressing key challenges such as infrastructure,
security, and user engagement. By integrating insights from qualitative and quantitative
data, the proposed model offers a practical framework for improving e-learning
effectiveness in secondary schools. This research contributes to the growing body of
literature on e-learning by presenting actionable solutions to persistent challenges, while
also laying the groundwork for future research and practical applications in diverse
educational contexts.
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