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Abstract:

The aim of this study is to design and validate a conceptual model for virtual education based on media literacy in cyberspace in order to
enhance the quality of biology instruction within the Iragi educational system. Utilizing a qualitative approach and the descriptive
phenomenological method, the study explored the lived experiences of biology teachers. Data were collected through semi-structured
interviews with 20 experienced teachers in Wasit Province and analyzed using thematic analysis and coding. The findings led to the
identification of three main dimensions (pedagogical, technological, and supportive), eleven components, and 65 indicators that define the
conceptual structure of media literacy-based virtual education in biology instruction. In the subsequent phase, the validity of the proposed
model was evaluated through qualitative methods such as participant feedback, expert confirmation, and thematic coherence analysis. The
results indicate that the purposeful integration of media literacy into virtual education can enhance students’ learning skills, critical thinking,
and engagement, while also mitigating conceptual and technological challenges in science teaching, particularly in educational contexts with
structural limitations such as Irag. The proposed model holds practical applicability in curriculum design, professional development of
teachers, and the creation of multimedia instructional content, and may serve as an effective framework for improving virtual education in
other countries with similar cultural and infrastructural conditions.
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Extended Summary

Introduction

In the current era, the rapid development of information and communication technologies has reshaped fundamental human
behaviors, including learning and education systems worldwide. Among these transformative educational paradigms, virtual
education has emerged as a prominent response to contemporary demands, enabling access across borders and removing spatial
and temporal limitations (Zeinalipour et al., 2020). However, despite its benefits, virtual education faces significant challenges,
especially in regions with fragile infrastructure such as Iraq (Al-Rubaie, 2021). Simultaneously, media literacy has become a
core 21st-century skill, encompassing the ability to critically access, evaluate, and generate content across digital platforms
(Parsakia et al., 2023; Ramadhan et al., 2019).

UNESCO and educational researchers emphasize the integration of media literacy into teacher training as an essential
competency for digital-age educators (Tornero-Aguilera & Clemente-Sudrez, 2024; UNESCO, 2023). In virtual classrooms, this
literacy helps address security risks, privacy concerns, and content navigation challenges (Hidayat, 2021; Sobaih et al., 2022;
Xie et al., 2020). Biology education, with its cognitively demanding content, benefits immensely from multimedia instruction
and digital simulations (Abdi, 2019; Najafi Nejad, 2020). Nonetheless, traditional pedagogies often fail to manage cognitive
load in such subjects, especially within under-resourced contexts (Salari & Amirtimouri, 2017; Tohidi & Norouzi, 2007).

In Iraq, the educational system struggles with infrastructural deficiencies, financial constraints, and insufficiently trained
personnel (Al-Rubaie, 2021; Irfad, 2023). Virtual education is thus seen not only as a necessity but as an opportunity to reform
science education by offering more interactive, equitable, and media-rich environments. As such, there is an urgent need for a
conceptual framework that integrates media literacy within virtual biology education tailored to Irag's unique sociocultural and
infrastructural landscape.

Methods and Materials

This study adopted a qualitative research methodology, specifically a descriptive phenomenological approach, to explore
the lived experiences of high school biology teachers in Wasit Province, Iraq. Participants were selected through purposive

sampling based on criteria including a minimum of three years of teaching experience, familiarity with educational

O
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technologies, and active involvement in virtual instruction. Semi-structured in-depth interviews were conducted with 20
participants until data saturation was achieved.

The interviews were transcribed verbatim and analyzed through inductive thematic analysis. This process involved open
coding, axial categorization, and the development of conceptual dimensions and indicators. No predefined theoretical
framework was imposed; rather, concepts emerged directly from the empirical data. To enhance trustworthiness, the study
applied strategies such as member checking, peer debriefing, and triangulation with a secondary coder. The final conceptual
model was validated through iterative expert review and participant feedback.

Findings

Demographically, 55% of participants were male, and 45% were female. The age distribution showed that 45% of teachers
were aged 30-40, 30% were aged 40-50, and 20% were over 50. Regarding academic qualifications, 45% held bachelor’s
degrees, 40% master’s degrees, and 15% doctoral degrees. Teaching experience varied, with 60% having 5-15 years of
experience, while 10% had more than 25 years.

Through rigorous qualitative coding of 397 meaningful units, the analysis yielded 65 final open codes that were clustered
into 11 components under three overarching dimensions: pedagogical, technological, and supportive.

The pedagogical dimension consisted of five components: teaching strategies (e.g., problem-based learning, storytelling,
and collaborative projects), media and information literacy instruction, integration of multimedia resources (e.g., animations,
videos, 3D modeling tools), continuous assessment and feedback, and interactive learning practices using tools like AR/VR.

The technological dimension encompassed: the use of advanced educational tools (e.g., Labster, Google Classroom),
gamification techniques (e.g., Kahoot, reward systems), and user-friendly online learning environments (e.g., visual content,
hybrid classes, intuitive interfaces).

The supportive dimension involved: psychological and motivational support (e.g., parental engagement, online counseling),
technical support (e.g., offline content, infrastructure improvements), and educational support (e.g., teacher workshops,
personalized student assistance, learning analytics).

The conceptual model developed from these findings was visually represented through hierarchical coding trees and word
clouds that highlighted the most frequent and impactful educational practices. It was finalized as a three-dimensional structure
with operational indicators offering practical implications for curriculum design and policy-making.

Discussion and Conclusion

This study provides a data-driven, context-sensitive conceptual model for integrating media literacy into virtual biology
education in Irag. The model addresses the intertwined pedagogical, technological, and supportive needs that emerge from the
lived experiences of teachers navigating complex educational environments. Unlike generic or theoretical frameworks, the
present model derives its strength from real-world classroom practices and challenges. It offers a grounded yet flexible structure
adaptable to similar educational systems marked by infrastructural and socio-political constraints (Al-Mamoori & Al-Nuaimi,
2019; Al-Rubaie, 2021).

The pedagogical dimension aligns with prior research advocating for learner-centered, multimedia-enhanced, and interactive
methods to reduce cognitive load in complex science subjects (Abdi, 2019; Najafi Nejad, 2020). Features like digital storytelling
and problem-based projects not only improved content retention but also boosted learner engagement and autonomy—

outcomes confirmed by previous international studies (Navarro et al., 2024; Udin et al., 2020).
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The technological dimension reinforces findings from global research on the centrality of tool diversity and gamified
learning in fostering motivation and active participation in online settings (Livingstone & Helsper, 2013; McBean & Feinberg,
2020). Tools such as Al-driven learning platforms and virtual simulations helped personalize and deepen students’ conceptual
understanding, reflecting broader pedagogical shifts in science education.

The supportive dimension illuminated the necessity of psychosocial scaffolding and technical infrastructure, echoing
arguments that virtual learning success depends as much on emotional and institutional support as on content and delivery
systems (Hidayat, 2021; Sobaih et al., 2022). The inclusion of online counseling, asynchronous resources, and teacher
development initiatives demonstrates that robust virtual education must be holistic and inclusive.

The model also carries policy and implementation implications. At the macro level, it can guide national curriculum reforms
and the establishment of standards for media literacy integration into STEM education. At the meso level (e.g., school
administrations), it supports the creation of multi-tiered support systems including digital content repositories, tech support
teams, and family engagement protocols. At the micro level, it empowers teachers to design dynamic, student-centered virtual
classrooms that blend educational technology with ethical media use.

By emphasizing real-world constraints and leveraging teacher experience, the model advances both the theoretical discourse
and practical framework for virtual instruction in marginalized or under-resourced regions. It redefines the role of teachers as
facilitators, designers, and ethical guides in digital education spaces, marking a paradigm shift from didactic to dynamic online
pedagogy.

In conclusion, this research contributes a validated, adaptable, and operational model for improving biology instruction
through media literacy-informed virtual education in Irag. Future studies are encouraged to test its generalizability across other
disciplines and geographies, and to further refine its components through quantitative validation techniques such as structural
equation modeling (SEM). The model not only holds promise for Iraq but also serves as a replicable blueprint for nations

confronting similar educational challenges in the digital age.
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