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Abstract

This study aimed to develop and validate an e-learning management model for the Iranian education system. This applied study employed
an exploratory sequential mixed-methods design with qualitative and quantitative phases. In the qualitative phase, grounded theory was
used, and 17 experts in educational management and e-learning were selected through purposive sampling and interviewed using semi-
structured interviews until theoretical saturation was achieved. Qualitative data were analyzed through open, axial, and selective coding
using MAXQDA. In the quantitative phase, 401 school principals from the Iranian education system participated in the study. Data were
collected using a researcher-developed questionnaire derived from the qualitative findings. Statistical analyses were conducted using
descriptive statistics, confirmatory factor analysis, and structural equation modeling in SPSS and SmartPLS 4. Structural model results
showed that causal conditions had a positive and significant effect on the central phenomenon (=0.681, t=22.90, p<0.001). Contextual
conditions significantly affected strategies (3=0.112, t=2.03, p=0.042), and intervening conditions also significantly predicted strategies
($=0.509, t=9.38, p<0.001). The central phenomenon significantly affected strategies (3=0.133, t=2.16, p=0.031), while strategies
significantly predicted consequences ($=0.566, t=14.22, p<0.001). The SRMR value was 0.076, indicating acceptable overall model fit.
R? values were 0.464 for the central phenomenon and 0.320 for consequences. The indirect effects of strategies on interaction
restructuring, technological transformations, psychological consequences, changes in teachers’ workload, and educational and learning
transformations were all statistically significant. The proposed model demonstrated that e-learning management in the Iranian education
system is a multidimensional process shaped by the interaction of causal, contextual, and intervening conditions with the central
phenomenon and managerial strategies, resulting in educational, technological, interactional, psychological, and professional
consequences. Effective implementation requires infrastructure development, process standardization, empowerment of teachers and
administrators, stronger interaction and support systems, and continuous quality monitoring.
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Extended Abstract

Introduction

The rapid expansion of digital technologies has transformed the structure and delivery of education and has
shifted e-learning from a supplementary instructional option toward an increasingly integral component of
educational systems. E-learning provides opportunities for overcoming temporal and geographical restrictions,
increasing access to educational resources, improving instructional flexibility, and maintaining continuity of
education during disruptions. Nevertheless, the effectiveness of e-learning depends not merely on the
availability of technological infrastructure but also on the coordination of managerial, organizational,
pedagogical, human, and technological components. Contemporary research has therefore emphasized the
need to conceptualize e-learning as an integrated educational ecosystem rather than simply as the use of digital
platforms for delivering instructional content (Magbool et al., 2024; Oulamine et al., 2025; Pathak & Jain,
2025).

An effective e-learning environment requires the integration of instructional design, appropriate technologies,
meaningful interaction, assessment mechanisms, learner support, and organizational management. Evidence
indicates that the quality of digital learning is influenced by pedagogical design, evaluation mechanisms,
technological functionality, and the extent to which users are able to interact effectively within the learning
environment (Triyanto et al., 2024; Tsai et al., 2024). Similarly, evaluations of e-learning experiences have
demonstrated that the perspectives of teachers and learners provide essential information for identifying
strengths and deficiencies in online instructional systems (Zarifsanaiey et al., 2024). Accordingly, e-learning
management requires systematic monitoring and coordination across multiple dimensions.

Instructional quality is particularly important because technological availability alone cannot guarantee
meaningful learning. Multimedia resources should be designed according to the characteristics of learners and
the cognitive requirements of learning tasks. Effective combinations of textual, visual, auditory, and interactive
materials can increase the richness of online instruction when they are incorporated within a coherent
instructional framework (Pei-Chen & Hsing Kenny, 2025). Moreover, students' preferences and the
compatibility of instructional methods with their learning needs can influence their engagement with e-learning
(Amini et al., 2026). Consequently, effective e-learning management should address not only technological
infrastructure but also instructional methods, content quality, learner characteristics, and the organization of
digital learning experiences.

Human resources constitute another fundamental component. Teachers require digital literacy, online
classroom management skills, competencies in electronic assessment, and the ability to design interactive
digital learning experiences. The digital literacy of teachers has been associated with the quality of e-learning
in smart schools (Sarfarazi et al., 2025), while managers' digital competencies may influence their capacity

to coordinate resources, support teachers, supervise implementation, and manage electronic education




effectively (Nazemi, 2025). E-learning environments may also promote cognitive, metacognitive, and self-
regulation skills when learners are provided with sufficient opportunities to organize and monitor their own
learning (Mousizadeh Ahaghi, 2025). Learning agility and the capacity to adapt to changing digital
environments are similarly affected by individual and contextual characteristics (Salimi et al., 2024).

Digital literacy among learners is equally important. Access to a device or internet connection does not
necessarily imply the ability to benefit effectively from online instruction. Learners must be able to search for
information, use digital platforms, manage learning activities, and communicate appropriately within online
environments. Research has demonstrated associations between e-learning, students' digital literacy, and
learning outcomes (Puniatmaja et al., 2024). Furthermore, the maturity of e-learning systems may contribute
to academic performance by providing more stable, coherent, and institutionally embedded learning processes
(Nourollahi, 2024).

Despite these opportunities, e-learning implementation continues to be associated with substantial barriers.
The COVID-19 pandemic exposed inequalities in internet access, equipment availability, digital competencies,
institutional preparedness, communication, and technical support. Such barriers can restrict both adoption and
effective use of e-learning (Qazi et al., 2024). Similar challenges have been reported in the Iranian educational
context, where managerial, instructional, and infrastructural deficiencies affected the implementation of
electronic education during the pandemic (Mohammadi & Taghipour, 2024). Electronic assessment
represents another important challenge because online environments create concerns regarding technical
reliability, monitoring, academic integrity, fairness, and the suitability of assessment methods (Wahas & Syed,
2024).

At the same time, strategically designed digital learning can contribute to stronger engagement and learning
performance. The integration of e-learning innovations with active instructional approaches such as problem-
based learning can enhance learner participation and outcomes (Wagino et al., 2024). Learning management
systems such as Moodle can facilitate the organization of content, learning activities, and communication (Sara
et al., 2024), while evidence also suggests that e-learning-based education can contribute positively to
students' learning performance (Mohebbi & Jafari, 2024). Blended learning models can combine the
flexibility of electronic instruction with the interaction available in face-to-face environments and have
demonstrated favorable educational outcomes (Zare et al., 2024). E-learning and blended training approaches
may also improve professional skills and creativity among educational managers (Masoomifard et al., 2025),
particularly when structured instructional models are used to develop complex competencies (Malek Hosseini
& Moghimi, 2025).

The emergence of artificial intelligence further increases the importance of systematic e-learning management.
Artificial intelligence offers possibilities for personalized learning, adaptive assessment, learning analytics,
and automated feedback (Voulgari et al., 2024). However, these innovations simultaneously increase

requirements for data governance, professional competence, ethical oversight, and organizational



preparedness. Therefore, systematic evaluation of e-learning systems is necessary to determine whether
technological, instructional, managerial, and support components are functioning effectively (Narenji Sani et
al., 2025). Although previous research has examined digital literacy, instructional quality, technological
acceptance, assessment, learning outcomes, infrastructure, and blended learning separately, fewer studies have
developed an integrated model explaining how causal, contextual, and intervening conditions jointly shape
managerial strategies and educational outcomes in the Iranian school system.

Accordingly, the present study aimed to develop and validate an e-learning management model for the Iranian
education system by identifying its causal conditions, contextual conditions, intervening conditions, central
phenomenon, managerial strategies, and consequences.

Methods and Materials

This applied study employed an exploratory sequential mixed-methods design consisting of qualitative and
quantitative phases. The qualitative phase was conducted using grounded theory to identify the dimensions,
components, and relationships underlying e-learning management. Thirty eligible experts in educational
management and e-learning were initially identified through purposive sampling, and semi-structured
interviews were continued until theoretical saturation was achieved after 17 interviews. Eligibility criteria
included at least a master's degree, research or professional experience in educational management, and
familiarity with the objectives and functions of e-learning. Interviews lasted approximately 30—90 minutes and
consisted of five principal questions and nine probing questions addressing the conceptualization,
determinants, implementation, facilitators, barriers, strategies, and consequences of e-learning management.
Qualitative data were analyzed using MAXQDA through open, axial, and selective coding. Open coding was
used to extract initial concepts, axial coding was employed to organize related concepts into categories, and
selective coding integrated the categories within a coherent paradigmatic framework. Coding reliability was
examined through recoding and inter-coder agreement.

The quantitative population consisted of school principals in the Iranian education system. The initial planned
sample was 384 participants; however, 401 completed questionnaires were ultimately available for statistical
analysis. The quantitative instrument was a researcher-developed questionnaire derived from the qualitative
findings and theoretical framework. Items were scored on a five-point Likert scale. Face and content validity
were assessed by experts, while construct validity was examined through convergent and discriminant validity.
Internal consistency was assessed using Cronbach's alpha and composite reliability.

Descriptive analyses were performed using SPSS, and the measurement and structural models were evaluated
using SmartPLS 4 and structural equation modeling procedures. Factor loadings, Cronbach's alpha, composite
reliability, average variance extracted, HTMT, SRMR, NFI, R?, Q? standardized path coefficients, and
bootstrapped t-values were examined.

Findings



Qualitative analysis produced six major categories: causal conditions, contextual conditions, intervening
conditions, the central phenomenon, strategies, and consequences. Causal conditions comprised educational
justice and access, external and macro-level pressures, and learning motivation. Contextual conditions included
the social context, teaching culture and practices, and institutional and technological infrastructure. Intervening
conditions consisted of implementation and technological barriers together with supportive capacities for
digital education. Four strategic categories emerged: managerial actions, monitoring and self-regulation,
interaction and support management, and educational innovation. Consequences included restructuring
patterns of interaction and access, technological transformation, psychological consequences, changes in
teachers' workload, and educational and learning transformations. The central phenomenon encompassed the
accelerated emergence of e-learning, initial reliance on the SHAD network and other electronic tools, and
gradual movement toward standardization.

Descriptive findings based on 401 respondents showed that external and macro-level pressures had the highest
mean among the causal components (M=3.50, SD=0.45), followed by teaching culture and practices (M=3.49,
SD=0.43) and the accelerated emergence of e-learning (M=3.48, SD=0.44). The lowest means were observed
for educational barriers (M=3.12, SD=0.62), educational infrastructure (M=3.17, SD=0.63), and gradual
movement toward standardization (M=3.22, SD=0.63).

All observed indicators had factor loadings above 0.70. Cronbach's alpha coefficients ranged from 0.700 to
0.913, while composite reliability coefficients ranged from 0.795 to 0.925. AVE values ranged from 0.513 to
0.698 and were therefore greater than the 0.50 criterion. HTMT values were below 0.90, supporting
discriminant validity.

Overall model fit was acceptable, with SRMR=0.076, Chi-square=87.60, and NFI=0.850. R? values indicated
substantial explanatory power for many endogenous constructs. The R? values were 0.464 for the central
phenomenon and 0.320 for overall consequences. Higher values were observed for educational barriers
(0.845), learning motivation (0.824), educational infrastructure (0.790), and educational innovation (0.781).
Predictive relevance was also generally favorable; Q2 values exceeded 0.35 for most constructs, while
monitoring and self-regulation showed a Q2 of 0.250.

All principal direct paths in the paradigmatic model were positive and statistically significant. Causal
conditions strongly predicted the central phenomenon ($=0.681, t=22.90, p<0.001). Contextual conditions
predicted strategies (B=0.112, t=2.03, p=0.042), intervening conditions predicted strategies (f=0.509, t=9.38,
p<0.001), and the central phenomenon predicted strategies (f=0.133, t=2.16, p=0.031). Strategies, in turn,
significantly predicted consequences (f=0.566, t=14.22, p<0.001).

Indirect effects showed that causal conditions significantly affected all five consequence dimensions, with
coefficients ranging from 0.035 to 0.042. Intervening conditions also significantly affected all consequence
dimensions, with coefficients ranging from 0.198 to 0.238. Strategies produced the largest indirect effects,

including effects on restructuring interaction patterns (=0.467), technological transformations (f=0.444),



psychological consequences (f=0.389), changes in teachers' workload (f=0.404), and educational and learning
transformations (=0.447), all at p<0.001. Contextual conditions significantly affected interaction
restructuring, technological transformations, and educational and learning transformations, but their effects on
psychological consequences (p=0.054) and changes in teachers' workload (p=0.051) were not statistically
significant.

Discussion and Conclusion

The findings demonstrate that e-learning management in the Iranian education system is a multidimensional
process in which technological implementation cannot be separated from educational, organizational, cultural,
and managerial conditions. The qualitative results showed that e-learning initially developed under strong
external pressure and urgency, particularly through the rapid expansion of digital education and reliance on
available platforms. However, the model also revealed a subsequent movement toward institutionalization and
standardization, suggesting that sustainable electronic education requires transition from emergency responses
to planned and integrated management.

The strong path from causal conditions to the central phenomenon indicates that educational justice, access
requirements, external pressures, and learning-related motivations were major drivers of the development of
electronic education. Nevertheless, the significant effect of intervening conditions on strategies demonstrates
that infrastructure, digital competence, economic limitations, technical support, and implementation barriers
substantially determine how managers can respond to these pressures.

The strongest practical mechanism identified in the model was the strategic dimension. Managerial actions,
continuous monitoring, interaction and support, and educational innovation substantially influenced the
consequences of e-learning. This indicates that educational outcomes are not determined simply by whether
electronic technologies are available. Rather, their consequences depend on how technologies are managed,
supported, integrated into teaching, and adapted to learners' needs.

The findings further demonstrate that the consequences of e-learning are not uniformly positive. Technological
skill development, greater access to diverse resources, blended learning, flexibility, and more interactive
approaches coexist with digital fatigue, reduced face-to-face interaction, motivational difficulties, and
increased teacher workload. Therefore, effective management should seek to maximize the educational and
technological benefits of digital learning while minimizing psychological, professional, and access-related
disadvantages.

The satisfactory reliability, convergent validity, discriminant validity, predictive relevance, and overall model
fit support the empirical adequacy of the proposed framework. The model therefore provides an integrated
representation of how causal, contextual, and intervening factors shape the central phenomenon of e-learning
development, influence managerial strategies, and ultimately generate educational, technological,

interactional, psychological, and professional consequences.



In conclusion, sustainable e-learning management in the Iranian education system requires a shift from
fragmented and crisis-driven use of digital technologies toward an integrated, standardized, and continuously
evaluated system. Such a system should combine equitable digital access, reliable infrastructure, professional
development for teachers and managers, learner and family support, high-quality digital content, effective
online assessment, continuous monitoring, and pedagogical innovation. The proposed model can provide a
conceptual and empirical framework for educational policymakers and administrators seeking to

institutionalize e-learning as a stable and effective component of school education.
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