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ABSTRACT

The integration of Artificial Intelligence (Al) and Deep Learning (DL) into education
is advancing rapidly, but their impact requires further research. This study combines
bibliometric analysis and a systematic literature review, guided by the PRISMA
framework, to explore this area. The bibliometric analysis examines publication
trends, key countries, institutions, journals, leading authors, and important keywords,
providing a macro-level overview. The literature review analyzes 27 high-quality

DOI: 10.4018/979-8-3373-5550-4.ch004

Copyright © 2026, IGI Global Scientific Publishing. Copying or distributing in print or electronic forms without written permission of IGI Global Scientific Publishing is prohibited.

67



academic articles, revealing that Al and DL have significant potential in education,
such as personalized learning, real-time feedback, emotion prediction, and improv-
ing the overall learning experience. However, challenges like immature technology,
high costs, limited human-computer interaction, data security, and ethical concerns
remain. This study highlights both the vast potential and the hurdles of Al and DL
in education, pointing to the need for continued research to overcome these issues
and maximize their benefits in educational contexts.

1. INTRODUCTION

Education is undergoing a remarkable transformation in the digital era. Arti-
ficial intelligence (Al) and deep learning (DL) are widely used in several areas,
especially in education, where they are gradually transforming traditional teaching
models and learning experiences(Sarker, 2021). Many researchers in education
have tried to integrate Al and DL into education to maximize their potential to en-
rich instructional strategies, provide personalized learning, and improve students’
learning outcomes(Grassini, 2023). Natural language processing (NLP) is one of
the major technologies of Al, which allows machines to understand and produce
human language to provide real-time feedback and personalized tutoring for language
instruction(T. Alqgahtani et al., 2023). Moreover, to realize students’ best learning
outcome, another technology, Intelligent Tutoring Systems (ITS), has been developed
to manage instructors’ teaching content and difficulty based on students' interactions
and performance (Alam, 2023). In addition, convolutional neural networks (CNN5s)
are a powerful instrument to help create virtual labs to improve students’ learning
experience (Ching et al., 2018).

Based on these technological foundations, Al-powered tools have been integrated
into real classrooms in recent years. For example, Chatbots are used to provide per-
sonalized learning(Gudoniene et al., 2024). Moreover, adaptive learning platforms
like Duolingo and Squirrel Al dynamically further adjust content and difficulty to
suit the continuous needs of learners(Cosulean, 2024; Wang, 2025). In addition,
Al-driven feedback systems and automated grading tools assist educators in man-
aging instructional load and offering timely support(Vetrivel et al., 2025). In this
case, students' learning habits, abilities, and preferences can be identified by these
advanced technologies. Therefore, it is possible to provide students with customized
personalized learning content and teaching methods. These technologies are likely
to improve teaching quality and efficiency (L. Chen et al., 2020). For educators, the
implementation of Al and DL can not only enrich learning content but also leverage
their potential for prediction to help educators better monitor students' learning
during the learning process. In this way, instructors are likely to know better stu-
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