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EEECIEREN e JEAEY One of the most significant recent developments is the

emergence of educational technologies and the integration of artificial intelligence (Al) into
learning systems, particularly in higher education. Al has the potential to fundamentally
transform the processes of teaching, learning, and knowledge acquisition, providing
innovative solutions for improving the performance of learning systems. This research
explores the key outcomes and new opportunities arising from the integration of Al
technologies into higher education.

m This study utilizes a systematic literature review of relevant academic papers to first
identify the Al technologies used in learning, and then analyze their impacts and functions in
higher education learning systems. The research was conducted in two main steps. The first
step analyzes four major learning theories, including constructivism, connectivism,
personalized learning, and transformative learning. Based on these theories, a set of Al
technologies aligned with the principles of each theory were identified and introduced. In the
second step, this research used thematic analysis to categorize the various functions of these
technologies in higher education.

m According to the results, Al technologies in learning systems include: Adaptive
Learning Systems (ALS), which analyze learning data to adaptively adjust educational content
for each student; Intelligent Tutoring Systems (ITS), which use intelligent algorithms to act as
personal tutors for students; Learning Analytics (LA), which analyze students' learning data to
enhance educational processes; Al-based Content Production and Management Systems
(CPMS), which automatically produce and manage educational content; Plagiarism Detection
and Citation Analysis Systems (PD&CA), which enable the evaluation of the authenticity and
accuracy of research; Exploratory Learning Environments (ELEs), which allow students to
engage in practical, exploratory learning experiences; and Intelligent Assistive Systems (IAS)
for disabled students, which assist students with special needs in gaining better access to
education. Some of the key functions of these technologies include personalized learning,
which improves the learning experience by tailoring educational content to each student's
needs; real-time and personalized feedback, which allows students to quickly view their
performance and adjust their learning paths; automating assessments and improving teaching
strategies and curricula, where Al helps optimize class assessments and course design;
automatic and intelligent content creation and management; support for research and
innovation, where Al tools help researchers analyze research data and achieve new findings;
the creation of interactive virtual environments and immersive simulations that enable
practical learning experiences in virtual settings; and making education accessible for all and
supporting students with disabilities, where Al assistive technologies make education more
accessible for all students, including those with disabilities.

The results of this study show that integrating Al into higher education learning
systems can lead to improved educational processes, personalized learning, enhanced access
to education for all students, and increased efficiency in the management and production of
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educational content. However, the successful implementation of these technologies requires
attention to challenges and considerations, including maintaining human interaction in
education, data privacy and ethics, and teaching new skills to both faculty and students.
Therefore, policymakers and higher education administrators must plan in such a way that, in
addition to utilizing the opportunities presented by Al, they also ensure the preservation of
the human aspects of education and focus on sustainable learning and the personal
development of students. Furthermore, it is necessary to strengthen technological
infrastructure and foster a culture of embracing digital innovations in universities to fully
utilize Al's potential. Finally, more research is needed to evaluate the long-term impacts of
these technologies on the quality of education and the development of students' skills.
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