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Abstract

This study investigates secondary school teachers’ attitudes toward the skill requirements for virtual education in
Tehran. The main aim is to identify and prioritize the skills teachers need to effectively conduct online teaching.
Using a quantitative survey method based on expert interviews and a structured questionnaire, the research ranked
these skills from highest to lowest priority as: emerging technology skills, technology skills, communication skills,
training in online skKills, online classroom management, teaching digital literacy, addressing cultural challenges in
online teaching, content production, assessment and evaluation, security and privacy, psychological and conflict
management skills, collaborative teaching, creating flexible learning structures, preparing students for independent
learning, and continuous learning with professional development.
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Extended Abstract

Introduction

The rapid expansion of information and communication technologies (ICTs) over the past two decades has
reshaped the global educational landscape. Virtual education, once regarded merely as a complementary
method to traditional instruction, has now become a central pillar of many educational systems worldwide (Al-
Hosseini, 2025). The global shift toward online learning environments, particularly accelerated by the
COVID-19 pandemic, highlighted both the opportunities and shortcomings of digital education (Bansal,
2020). It became evident that technological infrastructure alone is insufficient for effective online learning;
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rather, teachers’ digital competencies, pedagogical adaptations, and professional empowerment determine the
true success of virtual education (Douglas et al., 2021).

Teachers play a crucial role in shaping the quality and effectiveness of online teaching. Studies consistently
emphasize that the acquisition of diverse skills—including multimedia content production, online classroom
management, digital assessment design, and communication proficiency—is essential for teachers to adapt
successfully to virtual environments (Anderson & Garrison, 2018; Hatami et al., 2022). Without these
competencies, online teaching often remains superficial, limited to replicating traditional methods on digital
platforms, thereby failing to exploit the interactive and innovative potentials of ICT-based education (Golzari,
2022).

Globally, research has documented the uneven preparedness of teachers in transitioning to digital modes of
instruction. For instance, comparative studies reveal that teachers’ perceptions of technology vary significantly
across cultures, ranging from techno-optimism to techno-pessimism, with direct consequences for their
pedagogical practices (Eukasz et al., 2021). In Spain, evidence from higher education underscores that beyond
technological access, students require structured guidance from teachers with strong digital skills to maximize
the benefits of online learning (Maria José et al., 2022). Similar findings in Iran reveal critical weaknesses in
teachers’ competencies in the “Shad” virtual learning platform, particularly in content design, online
assessment, and digital interaction with students (Mirzaei, 2022; Salimi, 2023).

Furthermore, the rise of emerging technologies such as artificial intelligence (Al), augmented reality (AR),
and virtual reality (VR) has transformed the skills teachers must master. Al applications are increasingly
capable of analyzing learning data, personalizing instruction, and supporting educational decision-making, but
teachers need the knowledge and expertise to utilize these tools effectively (Parseh et al., 2025). Likewise,
the process of digital transformation in Iran’s educational system underscores the urgency of equipping
teachers with both technical and pedagogical competencies in order to keep pace with global changes
(Badakhshan, 2025).

Theoretical perspectives also shed light on the challenges of virtual education. Media Richness Theory, for
example, suggests that teachers must carefully select communication media suited to the complexity and
ambiguity of messages to ensure effective learning outcomes (Balaji, 2020; Daft et al., 2018). The transition
from traditional distance learning to e-learning has generated valuable lessons regarding the necessity of
balancing technological, pedagogical, and managerial skills for teachers (Burleil & Hardy, 2017). Within Iran,
research has emphasized the importance of teacher empowerment, continuous professional development, and
the design of competency-based frameworks to improve instructional quality (Jahani et al., 2020; Pakseresht,
2018; Seyed Mohammad Hashemi, 2021).

In sum, the literature demonstrates a global consensus: teachers must acquire multifaceted competencies to
succeed in virtual education. Yet, localized studies are necessary to identify the specific skill gaps and training
needs of teachers in particular cultural and institutional contexts. Against this background, the present study
seeks to examine and prioritize the skills required by teachers and instructors in technical and vocational
schools in District 5 of Tehran.

Methods and Materials

This study adopted a quantitative survey design to investigate teachers’ required skills for virtual education.
The target population consisted of 700 teachers and instructors working in technical and vocational schools in
District 5 of Tehran. Using Morgan’s table, a sample of 250 participants was selected through cluster sampling
across four schools.

A researcher-made questionnaire was developed based on prior studies, document analysis, and expert
consultation. The instrument comprised 50 items, of which 44 focused on 14 dimensions of virtual teaching
skills (e.g., multimedia content development, classroom management, cybersecurity, and collaborative
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teaching). The remaining 6 items measured teachers’ perceived training needs. Responses were recorded using
a five-point Likert scale (ranging from very low to very high). Content validity was confirmed by experts in
virtual education, while reliability was established with a Cronbach’s alpha of 0.84, indicating high internal
consistency. Data were analyzed using descriptive statistics, ANOVA, and reliability tests.

Findings

The descriptive analysis revealed that the majority of teachers demonstrated relatively low proficiency in key
virtual education skills. Across 14 dimensions, the mean scores generally fell below 3 on a 5-point Likert scale,
with less than 65% of the maximum possible score achieved in most areas. The weakest domains included the
use of emerging technologies (mean = 2.21), digital content creation (mean = 2.33), and educational technology
application (mean = 2.41). Slightly stronger performance was observed in online assessment (mean = 2.90)
and learning psychology (mean = 2.81), though these too remained below ideal standards.

Analysis further indicated that teachers scored higher in relatively traditional aspects of teaching, such as
assessment and classroom management, compared to innovative skills like multimedia design, collaborative
instruction, and cybersecurity. For example, while 58% of teachers effectively engaged in online assessments,
only 44% reported sufficient skills in emerging technologies.

Training needs assessment showed that teachers consistently expressed strong demand for further training
across all domains, with average ratings above 3.7 out of 5. The highest expressed needs were for using virtual
learning software (80%), digital content development (79%), and basic computer skills (75%). Importantly,
the analysis revealed no significant gender-based differences in perceived training needs, though teachers with
higher educational qualifications performed better in independent learning skills.

Overall, the findings illustrate a substantial gap between teachers’ theoretical understanding of digital tools
and their practical application in classroom contexts. Teachers remain underprepared in critical areas such as
multimedia content creation, emerging technologies, media literacy, and cybersecurity, while maintaining only
moderate proficiency in more conventional teaching tasks.

Discussion and Conclusion

The results of this study highlight significant deficiencies in teachers’ competencies for virtual education.
Although teachers in Tehran’s District 5 demonstrate some ability in classroom management and online
assessment, they fall short in essential domains such as digital content development, technology integration,
and the application of emerging technologies. This mirrors international findings that emphasize the centrality
of digital skills and pedagogical innovation for effective online learning (Anderson & Garrison, 2018;
Sariyatun et al., 2021).

The lack of expertise in multimedia content creation is particularly concerning, as high-quality interactive
materials are indispensable for sustaining student engagement in virtual settings. Prior studies similarly stress
that digital content is a cornerstone of successful online learning and that its absence significantly reduces
instructional effectiveness (Balaji, 2020; Maria José et al., 2022). The current study thus reinforces the urgent
need for targeted training programs focused on multimedia production and instructional design.

Weaknesses in cybersecurity and media literacy represent another critical issue. In the digital era, safeguarding
student data and guiding learners in evaluating online information are not optional but core responsibilities of
teachers. Findings align with (Rahman et al., 2020), who argued that cybersecurity education must be
embedded in schools to protect both teachers and students from digital risks. The teachers’ limited
competencies in this field raise concerns about student privacy and the credibility of online learning
environments.

The insufficient use of emerging technologies also underscores a troubling gap between global educational
trends and local practices. As (Parseh et al., 2025) and (Badakhshan, 2025) observe, Al and other innovations
are transforming pedagogy worldwide, but their successful adoption depends on teacher readiness. The results
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of this study suggest that without substantial investment in training teachers to use Al, AR, and VR, Iranian
schools risk falling behind in global educational competitiveness.

Encouragingly, the relatively stronger performance in independent learning skills suggests that teachers value
lifelong learning and professional development. This finding resonates with (Fathivajarghah, 2017) and
(Pakseresht, 2018), who emphasized the importance of continuous training and competency development. By
leveraging teachers’ openness to self-improvement, policymakers can design professional development
initiatives that not only address technical skill gaps but also foster reflective teaching practices.

In conclusion, the study underscores the pressing need for comprehensive teacher training programs in Iran’s
education system, particularly in technical and vocational schools. Professional development should prioritize
multimedia content creation, emerging technologies, media literacy, and cybersecurity while reinforcing
existing strengths in assessment and classroom management. By aligning teacher training with international
best practices and local needs, the education system can enhance the quality, equity, and sustainability of
virtual education. Ultimately, empowering teachers with the necessary digital competencies will enable them
to transform virtual classrooms into dynamic, engaging, and secure learning environments that meet the
challenges of the 21st century.
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