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Integrating artificial intelligence (AI) in higher education offers great opportunities but
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updates comes with challenges. This study highlights educators' key role in addressing Al in
higher education, focusing on four main areas: curriculum development, ethical issues,
DOI teaching methods, and challenges in Al integration. It reviews current research to show
how educators can teach Al effectively, raise ethical awareness, and adjust teaching
strategies to use Al tools well. The results underscore the need for ongoing training for
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1. INTRODUCTION

Artificial intelligence (Al) is reshaping higher education, offering both opportunities and challenges. Al is the
development of machines that are capable of imitating human intelligence and carrying out tasks that generally require
cognitive functions, including learning, problem-solving, perception, and decision-making (Goel, 2023). Al enables
personalized learning experiences, helping educators customize instruction to meet diverse student needs. Generative
Al tools, like ChatGPT, can assist students in idea generation and feedback, fostering engagement and improving
learning outcomes (Almansour, 2024; NAGI et al., 2023). However, their adoption also requires careful planning
around ethical issues, curriculum design, and the evolving role of educators.

Moreover, integrating Al technologies can help address challenges in higher education, such as large class sizes
and the need for individualized attention. By automating routine tasks and delivering real-time feedback, Al enables
educators to devote more time to nurturing critical thinking and creativity in their students. ("The Information Age for
Education via Artificial Intelligence and Machine Learning: A Bibliometric and Systematic Literature Analysis", 2024;
Kuleto et al., 2021). This shift enhances the learning experience and prepares students for a workforce increasingly
influenced by Al technologies.

The growing use of personalized learning platforms marks Al’s integration into higher education. Research shows
a significant increase in Al adoption since 2010 (Mahligawati, 2023). These platforms use data analytics to monitor
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student progress, creating customized learning experiences. Fields like health professional education and the sciences
are also incorporating Al. Almansour (2024) highlights Al's role in enhancing clinical skills and patient education.
Moreover, there is an increasing focus on preparing educators and students for the Era of Al. Studies highlight an
urgent need for professional development initiatives to provide educators with the necessary skills and knowledge to
incorporate Al into their teaching methods effectively (Kranz, 2024; Gagné, 2023). Likewise, programs aimed at
enhancing students' comprehension of Al and its practical uses are essential for nurturing a cohort of learners who are
not only consumers of technology but also adept critical thinkers capable of leveraging Al in their future careers (Dai et
al,, 2020).

In conclusion, using Al tools in higher education is evolving and has great potential to improve learning
experiences. Al can transform traditional pedagogical practices by delivering individualized learning support,
automating administrative tasks, and fostering interdisciplinary approaches. However, educators and institutions must
consider the ethical concerns and ensure that Al is used responsibly to promote fairness and inclusiveness in
education.

1.1. VISUAL REPRESENTATION OF MODEL FRAMEWORK FOR A NARRATIVE OVERVIEW

We suggest the following model framework of the educational landscape. to effectively present the literature
findings. This model is presented in Figure 1.

We consider five major parts of Educators' Role in Al Integration:
e Curriculum Development
e Ethical Considerations
e Pedagogical Strategies
e Challenges in Al Integration

Figure 1
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1.2. THE ROLE OF EDUCATORS IN ADDRESSING CURRICULUM DEVELOPMENT IN Al
UNDERSTANDING

The role of educators in integrating Artificial Intelligence (Al) into higher education involves creating effective
curricula, using interdisciplinary approaches, and incorporating real-world applications. As Al technologies become
more common, Shoham et al. (2018) state that fostering Al literacy is important for preparing students to excel in an
environment that is becoming more Al-driven. Al literacy is defined as the skill to comprehend, utilize, assess, and
ethically manage Al (Long & Megerko, 2020). Educators in higher education hold a key responsibility in integrating an
understanding of artificial intelligence (AI) into academic curricula. Ng et al. (2021) emphasize that this understanding
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should encompass technical, ethical, and behavioral dimensions, enabling students to grasp Al's far-reaching impact.
Dai et al. (2020) highlight that equipping student with Al knowledge significantly enhances their preparedness for the
future driven by Al, advocating for the incorporation of Al concepts across diverse disciplines. This viewpoint aligns
with Salhab's assertion that Al education should be infused throughout the curriculum (Salhab, 2024; Southworth,
Migliaccio, et al., 2023).

Interdisciplinary approaches are fundamental in crafting Al-inclusive curricula, offering insights into Al's influence
across various fields. By embedding Al principles into multiple subjects, educators ensure that all students, regardless
of their primary field of study, acquire foundational knowledge about Al (Luckin, 2017). Wood et al. (2021)
recommend forming multidisciplinary teams to design these curricula, particularly in medical education, where Al has
transformative implications. This model also applies to fields such as law, psychology, and social sciences, where
understanding Al’s role is crucial. For instance, Ibrahim (2024) highlights the benefits of adding Al into arts programs,
fostering a synergy between education and technology, and preparing learners to address real-life challenges. In STEM
education, teachers can use project-based learning with Al to address real-world issues like environmental
sustainability and urban planning (Schleiss, 2023). This approach improves students' problem-solving skills and
encourages teamwork among peers with diverse backgrounds, mirroring the collaborative nature of today's
workplaces (Alnasib, 2023). This interdisciplinary approach enhances the learning experience and equips students to
tackle complex challenges in their respective fields.

Real-world applications are equally important for connecting Al education to practical skills. Educators are tasked
with designing curricula that incorporate experiential learning and hands-on projects. Chiu and Chai (2020) propose
adopting a self-determination theory framework for sustainable Al education, emphasizing the value of engaging
students in meaningful projects that address real-world challenges. Similarly, Zhao et al. (2022) advocate for teachers
to foster Al competency through practical applications, such as implementing Al solutions in everyday scenarios,
participating in hackathons or coding competitions, and engaging in open-source Al communities (Southworth,
Migliaccio, et al., 2023). By providing these opportunities, educators enhance students’ understanding of Al and its
implications.

In conclusion, educators are vital in addressing the integration of Al literacy into higher education curricula. Their
responsibilities encompass curriculum development, interdisciplinary collaboration, and real-world applications. As Al
continues to shape various sectors, the need for well-prepared educators who can effectively teach Al concepts
becomes increasingly urgent. By adopting a holistic and collaborative approach, educators can prepare students with
the knowledge and skills required to excel in an Al-driven world.

1.3. ETHICAL CONSIDERATIONS OF AI IN TEACHING AND LEARNING

As artificial intelligence tools proliferate within educational settings, the responsibilities of educators evolve
beyond mere instruction to encompass the promotion of ethical awareness, the identification of moral dilemmas, and
the support of institutional frameworks that advocate ethical practices. A significant concern pertains to the potential
presence of bias within Al algorithms, which may culminate in disparate outcomes for students. Research suggests that
Al systems might inadvertently perpetuate pre-existing biases if they are not meticulously conceived and monitored
(Zhang et al., 2022; Gocen & Aydemir, 2020). Addressing this concern necessitates the formulation of comprehensive
ethical frameworks for Al, which incorporate many perspectives and rigorous evaluation to guarantee fairness and
equity in educational applications (Knowles, 2021).

Another critical ethical consideration involves the implications of Al on the role of educators. The incorporation of
Al within educational frameworks possesses the capacity to transform traditional teacher-student interactions, with Al
systems undertaking responsibilities that have historically been the purview of educators, including grading and
feedback provision. This evolution raises apprehensions regarding the diminishing significance of human interaction in
learning and the potential for Al to supplant, rather than augment, the educational experience (Ali et al., 2023; Gagné,
2023). To ameliorate this situation, educators must cultivate the requisite skills and knowledge to adapt to this
transforming educational environment, ensuring their continued relevance in the teaching process while adeptly
utilizing Al tools (Vallis et al., 2023).

The extensive implementation of Al in education necessitates the compilation of substantial quantities of personal
data of students. Such data may encompass sensitive information, including academic performance, behavioral
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tendencies, and even biometric data, thereby raising considerable privacy concerns (Arvin 2023; Akgiin & Greenhow,
2021). The ethical ramifications of data gathering and utilization demand the establishment of a robust framework to
guarantee that student privacy is duly respected and safeguarded throughout the process of Al integration.

Notwithstanding the increasing emphasis on ethics in Al education, substantial challenges persist in effectively
addressing these matters. The swift progression of technological advancements frequently eclipses the establishment
of ethical guidelines, leaving educators and institutions grappling with emerging dilemmas ("Artificial Intelligence in
Education: Transformative Potentials and Ethical Considerations,” 2023). Klimova et al. (2023) assert that the ethical
intricacies associated with Al in education necessitate ongoing dialogue and contemplation among educators and
stakeholders. This highlights the critical importance of continuous professional development to assist educators in
navigating the shifting ethical landscape of Al within educational contexts.

Fostering ethical awareness among students constitutes a vital obligation for educators in the realm of Al
integration. Lee et al. (2021) underscore the importance of Al curricula in undergraduate medical education that
encompass not only technical proficiencies but also ethical considerations, such as machine learning literacy and the
development of "uniquely human skills" like empathy. This balanced methodology is crucial for equipping students to
confront the intricate ethical dilemmas they may encounter in their professional pursuits. These ethical challenges
underscore the urgent necessity to acquaint students and educators with the ethical complexities of Al applications in
K-12 education and the strategies to address them (Akgiin & Greenhow, 2021). In order to meet this imperative, a
diverse array of research collectives and nonprofit entities disseminate a variety of open-access resources pertaining to
artificial intelligence and ethical considerations (Akgun & Greenhow, 2021). These resources encompass pedagogical
materials for both students and educators, including lesson outlines and hands-on activities, in addition to professional
development resources for instructors, which feature open virtual learning opportunities (Akgun & Greenhow, 2021).
Moreover, D'Souza (2024) underscores the critical importance of securing informed consent from students when
incorporating Al technologies within educational frameworks, as this cultivates a collaborative and ethically sound
educational environment. By fostering ethical consciousness, educators enable students to identify and confront ethical
challenges that may emerge in conjunction with Al technologies.

1.4. PEDAGOGICAL STRATEGIES FOR Al IN HIGHER EDUCATION

Al-powered learning has the potential to revolutionize education by personalizing and enhancing teaching
practices. According to Liu (2023), Al tools can adapt teaching strategies to fit individual student’s unique learning
styles and needs, leading to improved engagement and comprehension. This is particularly effective in fields like
language learning, where contextualized teaching such as simulated scenarios helps students apply their skills in
meaningful ways (Liu, 2023). Additionally, Al can provide tailored feedback, suggestions, and support to enhance
students' self-regulation and metacognitive skills (Jin et al., 2023), creating adaptive learning experiences that address
diverse educational requirements.

Additionally, the use of experiential learning can significantly improve students' attitudes and engagement with Al.
Kim (2023) elucidates a research endeavor wherein investigators formulated an artificial intelligence educational
curriculum predicated on experiential learning tailored for adolescents in middle school. The outcomes indicated that
the pupils who participated in this experiential learning-oriented Al education demonstrated enhanced perspectives
towards artificial intelligence, thereby underscoring the efficacy of this pedagogical strategy. This methodology enables
learners to actively investigate and experiment with concepts related to artificial intelligence, thereby cultivating a
more immersive and engaging educational experience.

Interactive teaching methods are important in boosting student involvement and critical thinking. Nguyen et al.
(2022) advocate for integrating interactive and adaptive learning platforms to enhance engagement and motivation.
Project-based-learning, as highlighted by Xiang (2023), encourages collaboration and innovation while tackling real-
world challenges, fostering social awareness and accountability. Similarly, Lin et al. (2022) emphasize the value of
interactive design-thinking activities in promoting active participation and problem-solving skills in Al. Al tools such as
ChatGPT and Teachable Machine offer additional opportunities for students to engage with Al concepts through
practical projects and ethical discussions, enriching their overall learning experience (Jordan et al., 2021; Avsheniuk,
2024).
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Finding a balance between technology and human interaction is an important part of teaching with Al. While Al
technologies can enhance learning, the human element remains indispensable in fostering meaningful educational
experiences. Grunhut et al, (2021), argue that effective human-machine interaction is essential for medical students to
utilize Al tools in clinical decision-making. This perspective is echoed by Liu et al, (2022); ("The Al Revolution in
Education: Will Al Replace or Assist Teachers in Higher Education?", 2023), that the integration of Al in education
should not replace traditional teaching methods but rather complement them, ensuring that students receive guidance
and support from educators (Liu et al., 2022). The challenge is combining Al's benefits with the personal connection
educators provide.

1.5. CHALLENGES IN ADDRESSING Al

Integrating Al into higher education poses several challenges, particularly the necessity for proper training and
growth for educators. Lee et al. (2021) highlight that adding Al content to undergraduate medical education requires
not just the creation of new materials but also training for teachers to deliver this content effectively. The absence of a
clear standard for Al topics makes this harder, as teachers may feel unprepared to teach such a fast-changing subject.
Additionally, Sapci and Sapci (2020) stress the importance of ongoing professional development, like workshops and
partnerships with industry experts, to help educators stay updated on Al progress and teaching methods. Additionally,
Wang, (2023), also attests that educators must continuously adapt their teaching methods to incorporate Al
technologies and address the evolving needs of students. Without enough training, teachers may have difficulty using
Al tools, leading to a poor learning experience for students.

Furthermore, educators and stakeholders play a key role in creating an ethical framework for Al integration, but
they do not have the necessary skills. Educators need to have the knowledge and skills to mitigate challenges and
encourage accountable use of Al technologies in their institutions. This includes encouraging awareness of ethical
issues and discussing the effects of Al on privacy and data security (Khatri, 2023; Cheng, 2023). Working together,
educators, policymakers, and technology developers can establish a strong approach to Al ethics that prioritizes user
privacy and builds trust in Al systems.

Another main challenge is resource allocation. Institutions often struggle with budget constraints, making it
difficult to allocate sufficient funds for Al initiatives while maintaining essential educational services (Karimi, 2023;
Martins et al.,, 2021). This challenge is compounded by the need for continuous investment in technology, training, and
support systems to ensure that faculty and students can effectively utilize Al tools (Li, 2023). Moreover, the
implementation of Al-driven solutions requires skilled personnel who can manage and maintain these systems, which
may not be readily available in all educational institutions (Karamthulla, 2023). This shortage can lead to an uneven
distribution of resources, where institutions with more financial backing can invest in advanced Al technologies, while
others may lag, further widening the educational equity gap (Wang, 2020).

Cultural and institutional factors also influence the successful adoption of Al Teng et al. (2022) found that
students’ attitudes toward Al depend on their academic backgrounds and career aspirations, highlighting the need for
a supportive culture that promotes collaboration among educators, students, and industry stakeholders. Orji (2023)
underscores the importance of fostering institutional support for instructors to develop the skills needed to leverage Al
tools effectively. Lastly, the lack of standardized guidelines for Al education can lead to inconsistencies in how Al is
taught across institutions. Ng, (2023), recommends establishing clear frameworks for Al literacy curriculum design,
which can help educators navigate integrating Al into their teaching. Additionally, educators often face barriers related
to their preparedness and familiarity with Al technologies. Chiu and Chai (2020) also emphasize the importance of
targeted training programs to address gaps in educators’ technological knowledge and confidence, ensuring the
successful implementation of Al curricula. This pinpoints the need for targeted professional development programs
that equip educators with the skills and knowledge required to teach Al effectively.

2. DISCUSSION AND CONCLUSION

This study shows how Al can transform education, making learning more effective and engaging while presenting
challenges that need careful attention. Creating strong Al literacy programs is key to helping students understand Al
and use it responsibly. Approaches like game-based learning and real-world applications make Al concepts easier to
grasp, while discussions about ethics, such as data privacy and bias, ensure students think critically about Al's impact
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on society. Teachers play a central role in leading these conversations and helping students navigate the complexities
of AL

Al can assist teachers by powering repetitive tasks, allowing them to focus on activities that encourage creativity
and critical thinking. However, the human connection that teachers bring such as empathy, understanding, and
personal guidance must remain a core part of education. To make the most of Al tools, professional development is
essential. Ongoing training can help teachers build confidence and learn how to use Al effectively in their classrooms,
ensuring both educators and their students benefit from its potential.

While Al can personalize learning and make it more tailored to individual students, its use must be guided by
ethical principles to ensure fairness and transparency. Al should support, not replace, teachers, who remain important
for fostering meaningful interactions and guiding critical thinking. By embracing these responsibilities, educators can
ensure that Al improves education while keeping its human-centered foundation. Balancing innovation with ethics is
important for creating a future where Al supports learning responsibly and inclusively.

3. PRACTICAL IMPLICATIONS OF THE STUDY

This study's findings can promote the development of policies and practices that support the use of Al in
educational institutions. By understanding the key ethical considerations, curriculum development, and pedagogical
strategies, educators, administrators, and policymakers can be more knowledgeable when making decisions about
using Al technologies in teaching and learning. Furthermore, considering the role of educators in Al classrooms for
ethical Al use through education and training for students, faculties, and staff is crucial for ensuring morally sound and
unbiased integration of Al in higher education.
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