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ABSTRACT
Objective: The primary aim of this study is to systematically analyze the key
competencies required by university instructors in the digital age to effectively utilize
artificial intelligence (Al) in higher education.

Method: This research was conducted through a systematic literature review and
targeted searches in reputable international databases, including Scopus, ScienceDirect,
ProQuest, ERIC, Springer, Google Scholar, and ResearchGate. Using keywords such as
“artificial intelligence,” “competency,” “instructor,” and “digital,” a total of 438
scientific sources published between 2018 and the end of the first quarter of 2024 were
identified. After removing 115 duplicate articles and screening the titles and abstracts
of the remaining 323, 268 articles were excluded due to irrelevance to the research
focus. Ultimately, 55 articles were selected for full-text review, and based on qualitative
and subject-specific criteria, 20 studies were chosen for final analysis.

Results: The findings revealed that the Al-related competencies required by instructors
in the digital era can be categorized into five main components: (1) Al mindset and
pedagogy (including understanding benefits and challenges, contextual strategies, and
managing long-term impacts); (2) Al ethics (emphasizing human-centered use, social
skills, and the value of human dignity); (3) Foundational Al knowledge (including data
and algorithm literacy, Al analytics, data modeling, and basic coding); (4) Practical
skills (covering use, experimentation, deep integration, and working with Al-powered
tools); and (5) Al-enhanced teaching methods (such as Al-assisted assignment
management, curriculum design and delivery, and teaching enhancement).

Conclusions: Based on the results, it is essential for instructors to acquire these core
competencies to effectively incorporate Al into their educational practices.
Accordingly, it is recommended that targeted, practice-oriented training programs—
such as specialized workshops—»be designed and implemented with a focus on the
identified components.
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Introduction

The integration of artificial intelligence (Al) into
higher education has rapidly emerged as both an
opportunity and a challenge in the digital era. On one
hand, Al technologies offer powerful tools to enhance
teaching, learning, assessment, and administrative
processes; on the other, they raise questions about
ethics, equity, and the evolving roles of educators.
University instructors in particular face the dual
responsibility of adapting their pedagogical practices to
incorporate Al tools while simultaneously guiding
students in navigating these technologies critically and
responsibly. This dual role highlights the growing
importance of instructors’ Al-related competencies as
a prerequisite for effective teaching in the 21st century.
Historically, research on educational technology has
emphasized digital literacy, e-learning, and blended
learning. However, Al introduces a qualitatively
different set of expectations. Unlike earlier digital tools
that primarily supported delivery of content, Al
systems can now analyze student data, personalize
learning trajectories, automate administrative tasks,
and even generate teaching materials. These advances,
while promising, risk reinforcing inequalities or
eroding the human dimension of education if
instructors are not adequately prepared to integrate
them in thoughtful, ethical, and context-sensitive ways.
Thus, competencies that go beyond traditional
technological skills are required.

Despite growing literature on Al in education,
existing studies remain fragmented and often focus on
narrow aspects such as technical skills or ethical
implications in isolation. There is limited consensus on
what constitutes a comprehensive framework of Al-
related competencies for university instructors. This
lack of clarity hinders policy development,
professional training, and institutional readiness in
higher education systems. Addressing this gap, the
present study set out to systematically review recent
academic literature to identify, analyze, and synthesize
the core competencies instructors need to effectively
utilize Al in higher education contexts.

The study is significant for both theoretical and
practical reasons. Theoretically, it contributes to
bridging the gap between competency-based education
frameworks and emerging discussions about Al’s role
in pedagogy. Practically, it provides higher education
leaders, policymakers, and curriculum developers with
evidence-based insights to design faculty development
initiatives, training workshops, and institutional
policies that ensure instructors are prepared for the
digital transformation driven by Al. The intended
audience includes researchers in educational
technology, faculty developers, policymakers, and
instructors themselves who are seeking to understand
the competencies required for future-ready teaching.

Method

This study employed a systematic review
methodology designed to ensure rigor, transparency,
and replicability. A comprehensive search strategy was
implemented across seven widely recognized academic
databases: Scopus, ScienceDirect, ProQuest, ERIC,
Springer, Google Scholar, and ResearchGate. The
search was limited to peer-reviewed articles,
conference papers, and book chapters published
between January 2018 and March 2024, as this period
reflects the most significant surge in Al-related
research in education.

The search strategy employed Boolean
combinations of keywords such as “artificial
intelligence,” “competency,” “instructor,” “higher
education,” and “digital.” This resulted in the initial
identification of 438 publications. After eliminating
115 duplicates, 323 articles remained for title and
abstract screening. Articles were excluded if they (a)
did not focus on higher education, (b) addressed Al in
education  without  reference to  instructor
competencies, or (c) were purely technical studies
unrelated to pedagogy. This screening led to the
exclusion of 268 articles.

A total of 55 articles were retained for full-text
review. Of these, 35 were excluded for failing to meet
quality or thematic relevance criteria, leaving 20 high-
quality and thematically relevant studies included in
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the final analysis. The review process followed
PRISMA guidelines, ensuring systematic
documentation of inclusion and exclusion decisions.

For data extraction and synthesis, a gqualitative
content analysis approach was adopted. Each study was
coded according to emergent themes related to
instructor competencies, with attention to recurring
patterns across different contexts. Analytical categories
included cognitive, technical, ethical, and pedagogical
dimensions of Al-related competencies. By
synthesizing these themes, the study developed an
integrative framework that captures the complexity of
Al competencies required by university instructors

Results

The systematic review revealed that Al-related
competencies  for  university instructors  are
multidimensional and extend beyond simple
technological proficiency. Five overarching domains
were identified, each with associated sub-
competencies:

1. Al Mindset and Pedagogical Orientation

0 Instructors must cultivate an informed mindset
that acknowledges both the benefits and limitations of
Al.

0  Sub-competencies include understanding AI’s
potential to transform teaching and learning, critically
evaluating risks, and formulating strategies for
integrating Al into specific educational contexts.

0 Long-term thinking is essential, as instructors
must anticipate how Al will shape the future of
academic work and student engagement.

2. Al Ethics

0 Ethical competence is indispensable in guiding
responsible Al adoption.

0 Instructors must address concerns about bias,
privacy, equity, and human agency.

0  Sub-competencies include applying human-
centered principles, promoting fairness, and fostering
social responsibility in Al use.

3. Foundational Al Knowledge

0 Beyond surface-level familiarity, instructors
require conceptual understanding of Al technologies.

0 Competencies include data literacy, awareness
of algorithms, ability to interpret Al-driven analytics,
and basic programming or coding skills to engage
critically with Al tools.

4. Practical Al Skills

0 Instructors need hands-on abilities to integrate
Al into teaching practice.

0  Sub-competencies include experimenting with
Al applications, using Al tools at varying levels of
complexity, and seamlessly embedding Al systems into
existing curricula.

5. Al-Enhanced Pedagogical Practices

0 Effective use of Al requires rethinking
pedagogy.

0  Sub-competencies include leveraging Al for
student assessment and feedback, redesigning curricula
with Al tools, and enhancing instructional delivery
through Al-supported personalization.

Together, these domains create a comprehensive
competency framework. Importantly, the findings
highlight that competency development is not linear
but iterative, requiring continuous professional
learning as Al technologies evolve

Conclusions

This study underscores the pressing need to equip
university instructors with a well-rounded set of Al-
related competencies to ensure effective teaching in the
digital age. The five-domain framework identified
through the systematic review provides a structured
roadmap for higher education institutions to design
professional development programs that go beyond
technical training to encompass ethical, pedagogical,
and cognitive dimensions.

The implications are both theoretical and practical.
Theoretically, the framework bridges fragmented
discussions in the literature and advances a holistic
perspective on Al competencies in education.
Practically, it offers actionable guidance for
policymakers and faculty developers to design targeted
interventions such as specialized workshops, hands-on
training, and curriculum redesign.
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Future research should focus on empirically
validating the proposed framework across diverse
higher education systems and cultural contexts.
Comparative studies may also explore differences in Al
competency requirements between disciplines, as
technical and ethical demands may vary. Ultimately,
preparing instructors to navigate Al responsibly and
effectively is not only a professional imperative but
also a moral responsibility in shaping equitable,
human-centered futures in higher education.
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