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Abstract

Purpose: The aim of this study was to identify and validate the barriers to e-learning in Iranis general
education system.

Methodology: This exploratory mixed-methods study consisted of three phases. In the qualitative
phase, data were collected through semi-structured interviews with 14 educational experts and
analyzed using thematic analysis in Atlassoftware. The validation phaseinvolved a three-round Delphi
method with YY experts and an expert-evaluation checklist. In the quantitative phase, a 110-item
questionnaire was distributed to YA+ primary and secondary school teachers in Mazandaran Province.
Data were analyzed using structural equation modeling in Smart PLS. Instrument validity and
reliability were assessed using CVR, CVI, test-retest reliability, Cronbachis alpha, and composite
reliability indices.

Findings: Quantitative findings indicated that all proposed model components had factor loadings
above +.f+, convergent validity ranging from +.4% to +.#4, and confirmed discriminant validity.
Cronbachis alpha ranged from +.Y¥+ to +.AY4, and composite reliability ranged from «.A¥& to <.A4).
Thefinal model demonstrated good fitand explanatory power for understanding e-learning barriers in
thetarget population.

Conclusion: This study reveals that e-learning barriers in Iranis general education system are
multidimensional, encompassing six main categories and Y¥ sub-themes. The validated model offers a
reliable framework for identifying and addressing obstacles to e-learning, providing practical insights
for future educational policy development.
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Detailed Abstract
Introduction

In the contemporary landscape of education, technology has become inseparable from teaching and learning processes. The advancement
of information and communication technologies (ICT) has significantly transformed how knowledge is produced, distributed, and
consumed across different educational settings (Tayade et al., 2018). Although traditional face-to-face instruction has been dominant
for centuries, the emergence and proliferation of e-learning have reshaped educational paradigms globally. This transformation

accelerated dramatically during the COVID-14 pandemic when online learning became a necessity rather than an option (Abdelfattah et

al., 2023). In this context, e-learning was not just a digital complement but a lifeline for educational continuity, particularly in public
school systems.

Iran, like many other countries, experienced a rapid and unplanned shift from conventional instruction to digital platforms during the
pandemic. While higher education institutions had some preliminary infrastructure and experience with distance learning, the general
education system@ncompassing primary and secondary schoolsfaced significant challenges. These included insufficient infrastructure,
limited teacher preparedness, socio-economic disparities in access to technology, and lack of digital literacy among stakeholders

(Khossrobeygi et al., 2024: Mohammadi & Taghipour, 2024). Prior to the pandemic, the adoption of e-learning in Iranis public

education was sporadic and policy -weak, with no comprehensive framework guiding implementation (Narenji Sani et al., 2022).

Globally, e-learning has offered numerous opportunities such as flexibility, cost-effectiveness, and the ability to personalize learning paths

(Culduz, 2024: Srivastava, 2021). However, it is also associated with an array of challenges that are often amplified in developing
contexts. These include but are not limited to poor infrastructure, lack of instructional design expertise, limited student motivation,

insufficient policy support, and inadequate teacher training (Barikzai et al., 2024:Oulamine et al., 2025). Research in various settings
highlights that without deliberate planning and institutional readiness, the mere introduction of digital tools does not lead to meaningful

educationalimprovement Jobanputra, 2018).

Specific studies on e-learning barriers across various educational levels have provided important insights. For instance, (Chaharbashlou
& Abgoon, 2023) identified unique pedagogical and parental challenges in virtual preschool education. In the field of agricultural
extension, (Fozouni Ardakani et al., 2023) identified technological, cultural, organizational, and legal hurdles that limit the use of e-
learning. (Lee et al., 2021) emphasized the role of contextual and environmental factors in influencing the success of online learning

models. Moreover, research by (Hassan, 2021) and (Mehall, 2020) reported that ineffective communication, lack of meaningful
interaction, and poor institutional supportarerecurrent themes that hinder effective online teaching.

While considerable literature has addressed the status of e-learning in higher education, relatively fewer studies have systematically
examined the multidimensional barriers within the public school sector in Iran. Existing works have tended to focus on isolated issuessuch
as teacher readiness or technological accesswithout offering a comprehensive and validated model that policymakers and educational

managers can rely upon (Bagheri Amri et al., 2023:Ghanbari et al., 2019). Given that public education forms the backbone of human
capital development in any society, identifying, validating, and modeling the key barriers to e-learning is of strategic importance for Iranis
educational transformation.

Methods and Materials
The present study employed a mixed-methods design combining qualitative, validation (Delphi), and quantitative components. In the
qualitative phase, data were collected from 14 academic and organizational experts using semi-structured interviews. Thematic analysis
was performed using Atlas.ti software. The validation phase was conducted through a three-round Delphi method with YY education
experts using an expert review checklist in SPSS. For the quantitative phase, a 114 -item questionnaireaerived from the conceptual model
developed in the qualitative phasewas administered to %A+ teachers selected through multi-stage cluster sampling from primary and
secondary schools in Mazandaran Province. The data were analyzed using Structural Equation Modeling (SEM) in Smart PLS software.
Reliability and validity of instruments were assessed through CVR, CVI, Cronbachis alpha, composite reliability, and convergent and
discriminant validity indices.

Findings

Qualitative analysis led to the identification of six core themes: Y) technological challenges, ¥) pedagogical challenges, ¥) cultural and social
challenges, ¥) legal and administrative challenges, 8) economic challenges, and #) skill-based and motivational challenges. These were
further subdivided into Y¥ sub-themes and 114 specificindicators.
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In the Delphi validation phase, all core and sub-themes wer
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In the quantitative phase, all items met acceptable thresholds for factor loading (»+.
model had good explanatory power. Cronbachisalpharanged from +.Y¥+ to +.AY4,and co
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Among the six main dimensions, economic and skill-based challenges showed the highest mean scores.
lack of financial support, insufficient investment in digital infrastructure, low digital literacy, and teacher
statistically significantbarriers with high path coefficients.

1vation emerged as

Discussion and Conclusion

The findings of this study underscore the complexity and interdependence of factors influencing the success or failure of e-learning
initiatives in Iranis general education system. The presence of six core themes demonstrates that e-learning cannot be effectively
implemented throughisolated interventions but rather requires an integrated and systemic approach.

Technological limitations were among the most frequently cited obstacles. Inadequate infrastructure, unreliable internet connectivity, and
weak cybersecurity protocols pose significant risks to sustainable digital education. These findings are consistent with international studies
that have emphasized the foundational role of ICT in enabling e-learning environments. Without addressing these foundational issues,
furtherinvestments in content and training willhavelimited impact.

Pedagogical barriers such as outdated teaching strategies, low interactivity, and lack of proper content design also play a critical role. E-
learning requires instructional methods tailored to digital contexts, which in turn demand training, innovation, and support. The study
revealed that many teachers are not adequately trained to use virtual platforms effectively, leading to poor student engagement and learning
outcomes.

Cultural and social dimensions present subtler yet equally damaging obstacles. Resistance to change, lack of acceptance by parents and
communities, and reduced peer interaction can collectively erode the effectiveness of online education. These issues highlight the
importance of fostering a digital culture that embraces innovation, encourages feedback, and supports emotional and social dimensions of
learning.

Legal and administrative deficiencies, such as absence of clear guidelines, lack of data protection frameworks, and ineffective oversight,
further compound implementation problems. A robust policy infrastructure is essential for standardization, quality assurance, and trust-
building among stakeholders.

Economic challenges remain one of the most pressing issues. The study found that insufficient budget allocations, high household costs, and
unbalanced distribution of resources severely limit equitable access to e-learning opportunities. Without targeted funding strategies,
digital educationislikely to reinforce existing socio-economic disparities.

Skill-based and motivational barriers are particularly significant given the reliance of digital education on autonomous learning and active
participation. Low digital literacy, lack of continuous professional development, and demotivation among teachers and students threaten
the sustainability of e-learning systems.

In conclusion, this study provides a validated, comprehensive model of the barriers to e-learning in Iranis general education system. It
offers a valuable framework for policymakers, educational planners, and practitioners to design more effective, equitable, and resilient
digital education systems. Moving forward, strategic investment, inclusive planning, capacity-building, and continuous evaluation are
essential to overcoming these barriers and realizing the transformative potential of e-learning in public education.
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