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This comprehensive analysis examines the technological barriers faced by
students in virtual team activities through a qualitative phenomenological
approach. The study involved semi-structured interviews with 13
undergraduate students in Educational Sciences at Shahid Beheshti
University, with data analyzed using thematic analysis. The research
identifies seven key themes encompassing 18 technological problems, 14
consequences, 18 underlying causes, and 29 practical solutions. Findings
reveal that technological challenges significantly impact virtual team
effectiveness, student satisfaction, and overall educational outcomes. The
study provides valuable insights for educational institutions, technology
developers, and policymakers to enhance virtual collaboration experiences
in academic settings.
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Extended Abstract

Introduction
The rapid advancement of technology has fundamentally transformed communication patterns,
interaction methods, and work models in educational contexts. Virtual teams have emerged as
crucial components in higher education, enabling knowledge sharing across organizational
boundaries and contributing to modern innovation processes. Despite their potential benefits,
virtual teams face significant technological challenges that hinder their effectiveness,
particularly in educational environments where students rely on these technologies for

collaborative learning.

This research addresses the critical gap in understanding the lived experiences of students
navigating technological barriers in virtual team activities. While previous studies have focused
on limited aspects of technology in virtual collaboration, this study provides a holistic
examination of problems, causes, consequences, and solutions from the students' perspective.
The research is particularly relevant in the Iranian academic context, where virtual educational
teams represent an emerging phenomenon with unique challenges related to infrastructure,

accessibility, and digital literacy.

Methodology
The study employed a qualitative research design within the interpretivist paradigm, utilizing
phenomenological methodology to deeply understand students' experiences with technological
barriers in virtual team activities. The research participants were selected through purposive
sampling using snowball technique, ensuring diversity in academic entry years (2018-2020)

and varying experiences with virtual collaboration technologies.

Data collection involved semi-structured interviews based on the 5WI1H model (What,
Why, When, Where, Who, How), conducted in November 2023. The interviews continued
until theoretical saturation was reached after the 13th interview. Thematic analysis was
employed for data processing, involving primary and secondary coding stages that ultimately
categorized findings into seven main themes. Methodological rigor was ensured through
transparent procedures, rich descriptions, and critical reflection, with findings reviewed by

multiple researchers to minimize bias and ensure convergence.
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Findings

Theme 1: Access to Basic Communication Tools

The study identified significant challenges in accessing fundamental digital equipment and
infrastructure. Students from underprivileged regions faced particular difficulties with internet
connectivity and acquiring necessary hardware. One participant noted: "We had to travel 70
kilometers to access internet services." Financial constraints and regional infrastructure
limitations emerged as primary causes, leading to missed deadlines, communication

disruptions, and reduced team coordination.
Theme 2: Access to Educational Systems and Applications

Restrictions in accessing essential educational platforms and communication tools due to technical and
political limitations substantially impacted team coordination quality. Internet filtering policies and weak
technological infrastructure created barriers to using popular communication tools like Telegram,
WhatsApp, and Signal. Participants emphasized the need for universities to provide VPN access and

subscription-based educational tools to overcome these challenges.
Theme 3: Technology-Task Fit in Educational Virtual Teams

A significant mismatch was identified between available technological tools and educational needs. Non-
native applications often failed to accommodate local requirements, leading to poor user experience and
inefficient teamwork. Participants highlighted the importance of culturally adapted tools that support
dynamic interactions and comprehensive functionality. The complexity of some applications further
exacerbated these challenges, requiring simplified, user-centered designs.
Theme 4: Performance of Systems and Communication Platforms

Technical deficiencies in university systems (like Moodle and Adobe Connect) and communication
platforms negatively affected virtual team operations. Weak servers, unstable internet connectivity, and
inadequate technical support resulted in interrupted sessions, reduced work quality, and increased stress.
Participants reported needing physical visits to university centers to resolve minor technical issues,
indicating insufficient remote support systems.

Theme 5: Familiarity with Educational Systems

Many students demonstrated limited awareness of educational management systems and digital platforms

essential for virtual collaboration. Universities often assumed automatic student proficiency with these
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systems, neglecting necessary orientation and training. Participants recommended introductory workshops

and accessible digital guides to bridge this knowledge gap and prevent time wastage.
Theme 6: Technological Skill Levels

Substantial variations in digital literacy among students and faculty members created significant barriers.
Students from remote areas and those without prior technology training faced particular challenges. Faculty
members' limited technological proficiency further compounded these issues, affecting teaching quality and
student satisfaction. The research identified four levels of required intervention: basic technology education

in schools, university-level training, faculty development, and peer learning within teams.
Theme 7: English Language Proficiency

Language barriers emerged as significant obstacles when using English-based platforms and applications.
Limited English proficiency hindered effective utilization of international collaboration tools and
educational resources. Participants suggested incorporating visual aids, simplified interfaces, and localized

content to mitigate these challenges.

Discussion
This research provides comprehensive insights into the multifaceted technological barriers
affecting virtual team activities in Iranian higher education. The findings align with critical
technology theory, emphasizing that technological solutions must align with cultural and
linguistic contexts to be effective. The study highlights the importance of context-awareness in

tool design and digital equity in resource distribution.

The research demonstrates that technological barriers extend beyond mere access issues to
encompass skill development, system performance, and cultural adaptation. Effective virtual
team collaboration requires coordinated efforts across multiple stakeholders: educational
institutions must enhance infrastructure and provide targeted training; technology developers

should create culturally adapted tools; and policymakers need to address digital divide issues.

Based on the findings, several recommendations emerge: First, universities should
implement comprehensive technology training programs for both students and faculty. Second,
infrastructure improvements must prioritize underserved regions to ensure equitable access.

Third, technology tools require optimization to better meet educational needs while
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maintaining  cultural relevance. Finally, financial support mechanisms should enable

disadvantaged students to acquire necessary digital resources.

This study contributes to the understanding of virtual team dynamics in educational contexts
and offers practical solutions for enhancing technological integration. Future research could
explore the impact of emerging technologies like artificial intelligence and virtual reality on
virtual team performance. While the study's relatively small sample size limits generalizability,
its rich qualitative insights provide a foundation for larger-scale investigations and practical

interventions in virtual educational environments.
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