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ABSTRACT

The aim of this study is to design a model for collaborative learning in virtual
environments, specifically focusing on the Islamic Azad Universities in Tehran.
The research is applied in terms of its goal, employs qualitative data, and is
exploratory in nature, based on a grounded theory approach. The study population
consists of experts, and 15 experts were selected for interviews through theoretical
sampling of the snowball type, based on theoretical data saturation. A semi-
structured interview was used as the research tool, organizing the dimensions,
components, and indicators of the collaborative learning model in virtual
environments. Initially, several models, findings, studies, and national and global
theories were reviewed to create the interview form. Subsequently, open coding
was used to identify indicators, and axial coding categorized them into dimensions,
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Keywords components, and indicators, which were then sent to the 15 experts. Through
Model, Learning, Collaborative, | Selective coding, interviews, the Delphi method, and brainstorming, the dimensions
Virtual Environment and components were identified. As a result, three dimensions, nine components,

and 62 indicators for the virtual collaborative learning model were finalized.
Following the experts' final validation and prioritization, the model's dimensions,
components, and indicators were mapped, and the model was re-validated by
experts.
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INTRODUCTION

The evolution of traditional educational systems towards learner-centered, active
methods reflects the need to adapt to the rapid development of information technology.
Traditional methods, which rely heavily on textbook knowledge and teacher-centric
approaches, no longer suffice in the fast-paced world of today (1). Among innovative
approaches, collaborative learning has gained recognition as an effective strategy for
enhancing engagement and knowledge retention, particularly in virtual environments (2).
The rise of online education has further emphasized the necessity of effective virtual
collaborative learning methods, driven by technological advancements and a growing
demand for accessible higher education (3). E-learning platforms are now widely adopted
globally, especially in developed countries, where enrollment in virtual courses often
surpasses traditional settings. This shift is particularly relevant in light of increasing
workplace demands for technological literacy and online competencies (4). Consequently,
virtual collaborative learning models in higher education can play a pivotal role in fostering
critical thinking, autonomy, and teamwork among students, leading to improved
educational outcomes (5). This study aimed to design a virtual collaborative learning
model, specifically targeting Islamic Azad Universities in Tehran.

METHODS AND MATERIALS

The research was qualitative and exploratory, using a grounded theory approach to
structure data from expert interviews. A theoretical sampling strategy with snowball
sampling identified 15 experts for semi-structured interviews until data saturation. Initial
interview forms were developed based on a literature review of national and international
models and theories. The data analysis involved open, axial, and selective coding to
organize and refine dimensions, components, and indicators of the proposed model.
Finally, the model was validated through expert review and the Delphi technique.

FINDINGS

The research identified three main dimensions—technological, managerial, and
human—encompassing nine components and 62 indicators for effective virtual
collaborative learning. Key technological elements include hardware, software, and
"brainware" (technological infrastructure), critical for supporting virtual interactions. The
managerial dimension covered aspects like curriculum design and assessment, while the
human dimension emphasized the roles of teachers and students. The model's prioritization
process highlighted that hardware and software are foundational to creating an effective
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virtual environment. Human components, including teacher competence in managing
virtual classes and student motivation for collaborative work, were deemed equally
essential for the model's efficacy.

DISCUSSION AND CONCLUSION

The present study developed a model for virtual collaborative learning, identifying
three core dimensions—technology, management, and human resources—comprising nine
components and 62 specific indicators. These dimensions encompass critical elements such
as hardware, software, curriculum design, assessment, and human resources like faculty
and student roles. This framework highlights the essential factors in implementing effective
virtual collaborative learning in higher education, aiming to foster shared knowledge and
communication skills that are fundamental to successful learning.

Virtual collaborative learning environments offer users unrestricted access to
information and services, transcending geographic and cultural boundaries. The
technological dimension, including software, hardware, and knowledge management tools,
plays a pivotal role in ensuring the effectiveness of these environments. However,
technology alone is insufficient without organizational and cultural support; active
management of knowledge sharing and engagement is essential to motivate both faculty
and students to participate meaningfully in this learning paradigm. Information technology
infrastructure, therefore, becomes foundational in supporting an organization’s learning
and knowledge-sharing culture.

The model also emphasizes human resources, particularly the roles of teachers,
students, and support staff. Effective virtual collaborative learning depends on motivated
instructors capable of managing interactions and students willing to engage in collaborative
activities. The model aligns with previous research on collaborative e-learning by Ahmadi
et al. (2021), Khademi and Sattari (2021), and Nooijer et al. (2020), who underscore the
importance of management, technology, and structured support (7-9). Despite its
contributions, this study faced limitations, including reliance on qualitative methods and
time constraints in expert interviews. Future research should consider expanding the
model's applicability through mixed methods and comparative studies to validate its
relevance in broader contexts.
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