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Abstract

The present study aimed to design a collaborative learning model in the virtual
environment of Islamic Azad University in Tehran Province. This research employed
a mixed exploratory (qualitative—quantitative) approach. The qualitative phase used
self-emergent grounded theory based on semi-structured interviews with 15
educational management experts. In the quantitative phase, 148 doctoral students in
educational management were randomly selected using the Morgan table. A
researcher-made questionnaire was developed and data were analyzed using
confirmatory factor analysis via LISREL. The confirmatory factor analysis revealed
a model composed of three main dimensions: Technology (hardware, software,
brainware), Management (instructional method, curriculum, evaluation), and Human
(teacher, student, support), totaling 9 components and 62 indicators. All path
coefficients were statistically significant, and the goodness-of-fit indices confirmed
the model’s validity. The results demonstrate that the proposed model—with its
defined dimensions and components—effectively explains collaborative learning in
virtual settings and can serve as an operational framework for virtual education
planning in Islamic Azad Universities.
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Extended Abstract
Introduction

In recent decades, the proliferation of information and communication technologies has drastically reshaped
educational environments. Traditional pedagogical models, which center around teacher-led knowledge
transmission and passive learner engagement, have increasingly proven inadequate in addressing the evolving
needs of 21st-century learners. Consequently, there has been a growing emphasis on learner-centered, active
methodologies such as collaborative learning, especially within virtual learning environments (VLES) (Cole,
2020). Collaborative learning in online settings fosters interaction, co-construction of knowledge, and the
development of critical thinking and communication skills, aligning well with the demands of modern
educational paradigms.

Nonetheless, implementing effective collaborative learning in digital spaces presents unique challenges. These
include limitations in real-time interaction, motivational gaps among learners, and lack of adequate support
infrastructures. To address these challenges, research has emphasized the need for systematic, theory-driven
models that account for technological, managerial, and human dimensions (Ahmadi et al., 2021; Khademi &
Sadreddin, 2021). Notably, the integration of cloud computing, virtual reality, and immersive digital platforms
has emerged as a transformative solution in enhancing collaborative learning experiences (Abdul Munem et
al., 2019; Paulsen et al., 2024; Yamashita & Vehmaskoski, 2025).

Global studies further confirm the significance of designing structured collaborative environments in e-
learning contexts. For instance, (Nooijer et al., 2020) emphasized that successful online collaboration hinges
on updated technology, skilled instructors, and strong institutional management. Similarly, (Mukai Turugare
& Rudhumbu, 2020) highlighted both opportunities and systemic barriers—such as limited investment in new
technologies and underdeveloped faculty development systems—that impact the integration of digital tools in
universities. As such, localized models that synthesize international best practices with context-specific
variables are essential for higher education institutions, particularly in developing countries.

In the Iranian context, a growing body of research underscores the relevance of designing indigenous
collaborative learning frameworks tailored to cultural, organizational, and infrastructural realities. Studies like
(Firoozi et al., 2021) and (Ahmadi et al., 2021) have advanced conceptual models that include components
such as instructor competency, content adaptability, learner engagement, and system support. Moreover, the
prioritization of structured interaction types—student-content, student-teacher, and teacher-content—has
proven essential for learner satisfaction and academic achievement (Khademi & Sadreddin, 2021).
Emerging technologies have further expanded the conceptual possibilities of collaborative learning. Virtual
reality, for instance, offers immersive environments where students can interact meaningfully beyond physical
constraints (Paulsen & Davidsen, 2025; Spike & Xie, 2024). Additionally, bibliometric and systematic
reviews have shown a marked increase in research output concerning virtual learning environments and online
course design in recent years, reflecting heightened academic interest in the area (Jafari et al., 2025; Putro,
2023). These findings collectively point to the necessity of designing a comprehensive, validated model that
integrates human, technological, and pedagogical components in fostering effective virtual collaboration.
Based on these considerations, the present study aimed to develop and validate a collaborative learning model
in the virtual environment of Islamic Azad University in Tehran Province. By focusing on doctoral students of
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educational management and drawing from both national and international research, the study sought to answer
the central question: What are the essential components and structural dimensions of an effective virtual
collaborative learning model tailored to Iranian higher education?
Methods and Materials
This applied study employed an exploratory mixed-methods design, combining qualitative and quantitative
approaches. In the qualitative phase, grounded theory of the emergent type was utilized, with semi-structured
interviews conducted among 15 educational management and human resource experts, selected through
purposive snowball sampling. Data saturation was reached after 15 interviews.
For the quantitative phase, a survey design was adopted. The target population included 250 doctoral students
in educational management at Islamic Azad University in Tehran. Using the Morgan sampling table, a sample
size of 148 participants (61 males and 87 females) was selected randomly. Based on the themes and categories
identified in the qualitative phase, a researcher-developed questionnaire was constructed and its reliability
confirmed using Cronbach’s alpha (o = 0.98). Data analysis involved descriptive statistics and confirmatory
factor analysis (CFA) using LISREL software to assess model validity and goodness-of-fit indicators.
Findings
Descriptive statistics indicated that the highest mean score among the components was associated with the
“hardware” dimension (M = 5.19), while the lowest mean was for the “instructional method” component (M
= 4.8). Skewness values for all variables were negative, suggesting that participants’ responses were
concentrated above the average. Kurtosis values were positive, confirming the normal distribution of data.
The Kolmogorov—-Smirnov test further validated data normality (K-S = 3.29, Sig = 0.611). As such, parametric
analyses were deemed appropriate for inferential statistics.
In the confirmatory factor analysis for the technological dimension, all path coefficients were statistically
significant:

e Hardware (A =0.92,t=9.21)

e Software (A=0.97,t=09.16)

e Brainware (A =0.84, t = 8.49)
For the managerial dimension, the factor loadings were also significant:

e Instructional Method (A = 0.89, t = 8.02)

e Curriculum (A =0.84,t=9.01)

e Evaluation (A= 0.95, t = 8.63)
For the human dimension, similar results were found:

e Teacher (A=0.94,t=9.51)

e Student (A=0.95,t="7.75)

e Support (A =0.91,t=9.26)
Fit indices confirmed the robustness of the model. The general model yielded acceptable values: ¥?/df = 2.51,
RMSEA = 0.059, CFl = 0.94, IFI = 0.93, RFI = 0.93, GFI = 0.92, and AGFI = 0.90.
The final model thus comprised three major dimensions—Technological, Managerial, and Human—
subdivided into nine components and a total of 62 validated indicators, demonstrating strong structural
coherence and empirical validity.
Discussion and Conclusion
The results of this study reinforce the importance of adopting an integrated approach to designing collaborative
learning in virtual academic settings. The three-dimensional structure comprising technological, managerial,
and human elements allows for a comprehensive understanding of the dynamic factors that influence
collaborative e-learning. The statistically significant path coefficients and robust fit indices validate the
theoretical framework and its practical applicability in the context of Iranian higher education.
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The technological dimension, encompassing hardware, software, and brainware, was found to be foundational.
These components ensure that the virtual learning infrastructure is responsive, interactive, and accessible.
Managerial aspects such as instructional strategies, curriculum design, and assessment approaches play an
equally critical role by shaping pedagogical interactions and aligning them with institutional goals. The human
dimension—highlighting the roles of teachers, students, and institutional support—further complements the
model by emphasizing relational and motivational dynamics.

These findings echo global research that emphasizes the interplay between human agency and technological
affordances in creating meaningful online learning experiences. The alignment of this study’s results with
existing literature not only validates the proposed model but also highlights its relevance across various
educational contexts.

In conclusion, the collaborative learning model developed in this study offers a validated, multi-dimensional
framework that can serve as a strategic guide for higher education institutions aiming to enhance the quality
of online teaching and learning. By holistically integrating technological infrastructure, managerial planning,
and human interactions, the model provides a viable roadmap for cultivating effective and sustainable virtual
collaborative environments.
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