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Extended Abstract

Introduction

The rapid advancement of artificial intelligence (Al) technology has brought about extensive changes
in individuals’ personal and professional lives and has transformed the structure of society and the labor
market (Wong, 2024). Education is one of the fields that has been most significantly affected by this
technology, and its application has created new opportunities to improve the quality of teaching and
learning. The EDUCAUSE report (2023) highlights the transformative role of artificial intelligence in
higher education and emphasizes the need for universities to prepare for an Al-driven future (Pelletier
et al.,, 2023). To transition from traditional learning environments to Al-enabled environments,
universities need to invest in infrastructure, establish technological and educational support structures,
promote cultural change, and develop support networks for faculty members. Furthermore, developing
flexible and ethical policies that protect privacy and intellectual property rights is considered an
essential requirement.

Methods

The present study is applied in terms of its purpose and adopts a qualitative research approach using the
meta-synthesis method. To examine the conceptual framework of Al-based digital literacy among
faculty members, the seven-step meta-synthesis method proposed by Sandelowski and Barroso (2006)
was employed. The research domain consisted of articles and relevant sources related to the topic, and
purposive, criterion-based sampling was used. Data were collected through documentary sources. The
research population included all studies published in reputable domestic and international scientific
databases. These studies were systematically searched using predefined keywords to identify a sample
sufficient to achieve theoretical saturation. The search was conducted within specified time periods,
including domestic articles published between 1398 and 1404 (2019-2025) and international articles
published between 2016 and 2025. For data analysis, open, axial, and selective coding methods were
employed. Overall, the study followed the seven-step meta-synthesis model proposed by Sandelowski
and Barroso (2006).

Results

The findings indicate that the framework comprises seven main themes: scientific understanding of
artificial intelligence, digital technological skills in education, critical evaluation of digital content,
transformation of research through artificial intelligence, information and data literacy, communication
and collaboration in digital environments, and digital environment safety. A scientific understanding of
Al technology provides a fundamental foundation for empowering faculty members in the digital age,
enabling them to analyze the capabilities and limitations of the technology and make informed
decisions. This understanding encompasses key concepts such as machine learning algorithms, neural
networks, natural language processing, and the importance of big data in the functioning of intelligent
systems (Ng et al., 2022; Shiri, 2024; Russell & Norvig, 2016). Studies indicate that a foundational
understanding of these concepts constitutes the core of Al literacy and provides a basis for the critical
and responsible use of technology in education and research (Long & Magerko, 2020; OECD, 2021,
Ng et al., 2022; Zhang et al., 2023). By emphasizing scientific understanding, the Al-based digital
literacy framework strengthens faculty members’ capacity to engage with emerging technologies and
effectively utilize Al in intelligent learning environments. Digital technological skills in teaching and
learning enhance faculty members’ ability to effectively use emerging technologies to design
interactive, flexible, and data-driven learning environments. Proficiency in digital tools enables faculty
members to use software effectively, leverage learning data to improve performance, and design
personalized learning experiences. Findings from previous studies indicate that developing digital
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technological skills through practical and collaborative activities improves the quality of education and
promotes innovation in teaching methods (Tonner-Saunders & Shimi, 2021; Romero-Garcia et al.,
2020). However, some faculty members may hold conservative attitudes toward hands-on learning of
digital tools, which can limit their ability to adapt to evolving digital environments (Joya et al., 2025).
Furthermore, Al-based technologies facilitate and accelerate processes such as data collection, content
analysis, academic writing, and source evaluation. Within this framework, digital research literacy, as
a key dimension of scientific literacy, enables researchers to effectively utilize the potential of
technology.

Conclusions

This study contributes a new perspective to the literature by developing an integrated and
comprehensive framework for explaining the competencies required of university faculty members in
the era of artificial intelligence. In addition to educational and technical competencies, the proposed
framework integrates cognitive—critical, research, ethical, and safety dimensions, providing a
multilayered and realistic picture of the professional requirements of faculty members in intelligent
educational environments—an aspect that has received relatively limited attention in the international
literature. Furthermore, the study presents an extended and contextually adapted framework that can
serve as a theoretical foundation for future research.
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