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Abstract

The primary objective of this study was to identify and analyze the dimensions,
components, and indicators influencing information literacy education in virtual
environments among second-level SAMA secondary schools in Tehran. This
qualitative study utilized thematic analysis. Data were collected through semi-
structured interviews with 14 experts, teachers, and school administrators selected via
purposive sampling. Interviews were analyzed using MAXQDA software. Data
trustworthiness was ensured through peer validation, participant feedback,
triangulation, and prolonged engagement. Results revealed nine key dimensions for
teaching information literacy in virtual environments: technological capabilities,
content and information sources, search strategies, critical thinking and analytical
skills, ethical and security issues, support and evaluation, emerging technologies,
self-regulated learning, and social collaboration. A total of 28 components and 81
indicators were identified. Emerging technologies were perceived as the most
influential factor by the majority of participants. Effective information literacy
instruction in virtual spaces requires a multidimensional approach that incorporates
emerging technologies, fosters critical thinking, promotes social engagement, and
aligns with local educational needs. Success hinges on active stakeholder
involvement and investment in supportive infrastructure and training.
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Extended Abstract
Introduction

In the current era of digital transformation, information literacy (IL) has emerged as one of the fundamental
competencies required for effective participation in the information society. This competency goes beyond
basic reading and writing skills and encompasses the ability to identify information needs, locate, evaluate,
organize, and ethically use information for solving problems and generating new knowledge (Silverblatt,
2016). The rapid advancement of digital technologies and the proliferation of online resources have
dramatically changed the landscape of education and information use, highlighting the necessity of equipping
learners with robust IL skills (Akakpo, 2024). Studies have shown that students' ability to navigate the digital
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environment, critically evaluate sources, and synthesize information directly contributes to their academic
success and future career readiness (Bury et al., 2017). Moreover, IL plays a crucial role in developing students'
resilience against misinformation, cyberbullying, and ethical challenges associated with the use of digital
media (Azizi et al., 2021).

Research has emphasized that IL should be viewed as a multi-dimensional construct incorporating
technological skills, critical thinking, ethical understanding, and collaborative abilities (Miller, 2018). In the
Iranian educational context, previous studies have focused on measuring IL among university students and the
role of IL in knowledge creation and organizational performance (Mojarad et al., 2019; Talebi, 2017).
However, there remains a significant gap in systematically identifying and structuring the components of IL
education at the secondary school level, particularly in virtual environments (Naderi et al., 2016). This is
crucial, as schools are the first structured environment where students can be taught how to think critically,
collaborate ethically, and apply IL skills to their learning processes (Kikha & Ghaebi, 2023).

Globally, research has moved towards developing models and frameworks to guide IL instruction in schools
and universities. For instance, (Paul et al., 2024) developed the ILDoc model to assess doctoral students' IL
competencies, highlighting dimensions such as information access, retrieval, reference management, and
analysis. Similarly, (Vongkulluksn et al., 2024) examined IL instruction in high school science classrooms,
emphasizing that aligning IL instruction with students’ prior knowledge and using varied instructional
strategies improves outcomes. These studies demonstrate the need for localized research that captures the
unique educational, cultural, and technological contexts of specific regions or educational systems (Pirani et
al., 2022). Accordingly, this study aims to identify and analyze the factors affecting IL education in virtual
environments, focusing on second-level SAMA secondary schools in Tehran.

Methods and Materials

This research adopted a qualitative approach using thematic analysis. Semi-structured interviews were
conducted with 14 experts, including teachers, administrators, and scholars specializing in information literacy,
educational management, and related fields. Participants were selected through purposive sampling, ensuring
maximum diversity in experience, expertise, and academic background. The interviews, lasting between 75
and 120 minutes, were transcribed and coded using MAXQDA software. The coding process followed standard
qualitative analysis procedures, including immersion in data, iterative coding, member checking, and
triangulation with peer researchers to ensure validity and reliability. Thematic categories were developed based
on the data, and the process continued until theoretical saturation was achieved.

Findings

The analysis revealed nine primary dimensions of IL education in virtual environments, supported by 28
components and 81 indicators. These dimensions include technological abilities, content and information
sources, search strategies, critical and analytical thinking, ethical and security issues, support and evaluation,
emerging technologies, self-regulated learning, and social collaboration. Among these, emerging technologies
were highlighted by participants as having the strongest impact on IL education, particularly the use of new
tools such as artificial intelligence, big data analytics, virtual and augmented reality, and online collaborative
platforms.

Participants stressed the importance of training students to critically evaluate information, detect fake news,
and use validation tools effectively. Components under the critical thinking dimension included evidence-
based reasoning, logical inference, and the ability to assess the quality of sources. The study also found that
self-regulated learning is vital, requiring students to manage their time, set personal learning goals, monitor
progress, and adapt learning strategies in digital environments. Ethical and security issues emerged as another
significant dimension, encompassing cyberbullying prevention, ethical behavior in online spaces, and
awareness of privacy and data protection practices.
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In addition, the study highlighted the need for continuous feedback, the development of interactive educational
systems, and the active involvement of teachers and parents in the learning process. Collaboration and social
participation were also found to be crucial, with components including teamwork, sharing content across
platforms, and engaging in online communities. The final conceptual model reflects the dynamic interplay
among these dimensions, demonstrating that effective IL education in virtual environments is a
multidimensional and context-sensitive process.

Discussion and Conclusion

The results of this study underscore the multidimensional nature of IL education and the critical role of
emerging technologies in shaping how students learn, interact, and process information in virtual
environments. The emphasis on technological abilities aligns with research indicating that preparing students
for an Al-driven future requires integrating cutting-edge tools into curricula (Akakpo, 2024). Moreover, the
strong focus on critical thinking and ethical awareness supports the findings of previous studies, which have
shown that fostering evaluative and reflective practices is essential in combating the spread of misinformation
and promoting responsible digital citizenship (Azizi et al., 2021, Silverblatt, 2016).

By identifying components such as content validation, ethical digital behavior, and collaborative learning, this
study affirms the need for educational frameworks that combine technical, ethical, and social dimensions of
IL education. The results also point to the necessity of creating continuous support structures, involving
stakeholders like teachers and parents, to reinforce students’ IL competencies beyond the classroom setting.
These findings contribute to the literature by providing a localized perspective on IL education in Tehran’s
SAMA secondary schools, highlighting how cultural and infrastructural contexts shape the implementation of
global IL concepts.

A key implication of this research is the need for dynamic and adaptable educational programs that keep pace
with technological advancements and respond to the specific needs of students in diverse learning
environments. Unlike previous studies that focused mainly on higher education or emphasized individual
cognitive dimensions, this study offers a holistic framework integrating critical thinking, technological fluency,
social engagement, and ethical practice as foundational pillars of effective IL education.
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