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ABSTRACT

Student engagement and personalized learning are two important components of Higher
education, extremely impacting both academic success and personal development. This pa-
per examines how Artificial Intelligence (Al) tools are revolutionizing educational practic-
es through innovative personalized learning strategies. By utilizing Al technologies such as
adaptive learning systems, chatbots, gamification, Natural Language Processing (NLP),
and predictive analytics, educators can analyse student data, tailor educational content,
deliver instant feedback, and modify learning experiences to suit the unique needs and
preferences of each individual. These advancements enhance learning outcomes and in-
crease student motivation and engagement. As of March 2024, there is broad support
among both men and women for incorporating Al into school curricula, reflecting its grow-
ing significance and utility. The Al market for personalized learning is expected to experi-
ence substantial growth, driven by rising investments and adoption across educational in-
stitutions worldwide. By integrating Al tools, educators can develop dynamic and inclusive
learning environments that address diverse needs, fostering deeper comprehension, creativ-
ity, and lifelong learning skills. This paper consolidates the overview of impact on acade-
micians and research scholars to exhibit rate of utilization based on their domain require-
ments and knowledge.
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1. INTRODUCTION

Student engagement and personalized learning are essential elements in education that contrib-
ute significantly to both personal development of student and academic success. Student en-
gagement can be described as actively taking part in educational activities and practices, both
within the classroom and beyond, which results in various measurable positive outcomes.

In the fast-changing world of higher education, Al is rapidly evolving into a vigorous technolo-
gy that bridges connections between people, and ideas across the globe. Al language learning
tools have become an important part of education. These tools use Al to offer personalized
learning, save time, and expose learners to new cultures [1]. This paper focuses on leveraging
Al tools to enhance student engagement and personalize learning experiences. Al enhances
student engagement through personalized learning, adaptive platforms, chatbots, gamification,
NLP, feedback mechanisms, predictive analytics [2]. Its tailors’ content, adjusts difficulty, of-
fers instant support, analyses work, predicts academic performance, and creates immersive ex-
periences, fostering improved outcomes and empowering students [3].
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By March 2024, a significant portion of both men and women (53% of men and 51% of wom-
en) think that schools should instruct children on how to use Al. The market for Al in personal-
ized learning is expected to grow at a compound annual growth rate (CAGR) of 44.3%, reach-
ing $48.7 billion by 2030, up from $5.2 billion in 2022.

1.1. Importance Of Student Engagement

o Improves learning outcomes: Engaged students understand more, get better grades, and
are more interested in learning.

e Higher Motivation: They feel more motivated to work hard and do well.

e Active participation: Taking part in class discussions, projects, and activities helps stu-
dents learn better and enjoy their education more.

e Personal Development: Engaged learning environments foster critical thinking and prob-
lem-solving skills through interactive activities.

e Enhancing teaching: Engaged students offer teachers valuable feedback to refine teach-
ing methods.

e Innovation and Creativity: Engagement sparks curiosity, prompting students to explore
new ideas.

Personalized learning is a way of teaching that adjusts to fit each student's strengths, needs, skills,
interests and it customizes learning experiences to help every student succeed, but teachers often
struggle to identify and manage each student's unique abilities and needs (National Association of
State Boards of Education, 2002) [4]. Personalized learning helps students by allowing them to
study independently. They can click on lessons, complete exercises, and take tests at their own
pace, with teachers available for support via email and phone. In this kind of independent envi-
ronment, students must be self-motivated and able to work on their own [5].

1.2. Importance of Personalized Learning

e Customized Learning: Students can learn and understand in their own unique way,
adapting the material to fit their needs. Personalized approach helps to understand concepts
more effectively.

e Enhance Confidence: When students see progress on their own terms, their self-esteem
and confidence increase.

e Flexible Learning: It allows students to customize their pace, place, and mode of learning
to fit their individual needs and preferences.

¢ Enhanced outcomes: It refer to improved academic achievements, increased student en-
gagement, and more meaningful learning experiences Customized to meet specific needs
and interests.

1.3. Applications of Al tools in Education

Currently, Al tools are highly beneficial in virtually every industry, including education. Al-
powered learning platforms can offer customized recommendations to students according to their
specific learning progress and preferences. These recommendations help students focus on spe-
cific topics or areas requiring improvement, enhancing the effectiveness of the learning experi-
ence and personalized to their needs.[6]. These tools offer a wide range of self-learning possibili-
ties, such as preparing homework, text translation, coding, tutoring, grading, content creation, and
assessment [6].

The following the Applications of Al Tools in education.
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Table 1: Al applications

Al Application Function Ref
. . . Be able to answer frequently asked questions
Virtual Al Teaching Assistant without the help of humans [6]
. . Using cognitive science and Al technologies to
Intelligent Tutoring Systems provide personalized tutoring in real-time (7]
. Using Al technology to make education more
Smart Education effective, efficient, flexible, and comfortable (8]
Providing access to a diverse range of courses
Global Courses worldwide through Al-driven platforms [l

2. LITERATURE REVIEW

In education, to enhance student engagement and personalized learning, most researchers have
employed a variety of methods. These methods include chatbots in a flipped learning, gamifica-
tion, interactive learning platforms, smart tutoring systems, personalized learning systems, learn-
ing analytics, Motivations, and Al-powered recommendation systems [10]. Each of these ap-
proaches creates engaging and personalized educational experiences for students.

Huang's et.al., [11] research investigates the use of a flipped classroom model to enhance learn-
ing motivation and engagement. The study specifically looks at the impact of an Al-enabled per-
sonalized recommendation system within this context, focusing on its effects on three key factors
for learning success: motivation, engagement, and outcomes [11]. The flipped classroom has
limitations compared to Al tools. It relies on student self-discipline to engage with pre-class ma-
terials, while Al tools offer customized learning pathways that adjust to individual needs. The
preparation time for creating instructional content in a flipped classroom is significant, whereas
Al can automate content generation. Al tools also provide real-time feedback, addressing student
issues promptly, unlike the potential delays in a flipped classroom. Both models face challenges
in ensuring equitable access to technology, but Al tools often require more advanced infrastruc-
ture and maintenance.

Artificial intelligence (Al) technology can enhance personalized learning in the classroom.
Hwang et al. (2020) suggested that Al systems could take on one of four roles in education: intel-
ligent tutor, intelligent tutee, intelligent learning tool, or advisor to policymakers. Intelligent tu-
toring systems appear in different varieties, such as tailored learning systems, individual learning
systems and recommendation systems. Research has shown that these intelligent tutoring systems
can significantly improve student learning outcomes. Therefore, we employed Bayes' theorem
and logistic regression classification to develop an Al-enabled personalized recommendation
system in a flipped classroom for teaching systems programming.

2.1. How Al Used for Student Engagement and Personalized Learning

Ibrahim et.al.,[10] highlights that increased student engagement through the use of Al tools im-
plies that integrating interactive and adaptive technologies can enhance the enjoyment and im-
mersion of the learning experience. These technologies can tailor educational content to individu-
al needs, provide instant feedback, and create dynamic learning environments, making the pro-
cess more personalized and engaging for students [12].
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Oseremi et.al.,[13] indicates that Artificial Intelligence (Al) is revolutionizing education by de-
livering personalized learning experiences designed to meet the unique needs of each student.
These tailored learning paths take into account a student’s learning style, pace, and preferences,
ensuring they encounter the appropriate balance of challenge and support. For example, if a stu-
dent has difficulty with a concept, the system can provide extra practice exercises or resources to
help them improve. On the other hand, if a student is excelling in a particular area, the system can
introduce more advanced materials to maintain their engagement and challenge [13].

Table 2: Advancements in student engagement personalized learning through Al

Area Al Implementation Benefits
E-Learning Data a naly5|s_ of student Tailored instructional content
Modules interaction
Virtual Tutor- Al-driven chatbots and .
. . . Instant feedback, query resolution
ing virtual assistants
Adaptive As- Al-driven quizzes and Personalized assessment based on student's pace
sessment tests
Resource Rec- Algorithm-based content .
. . Suggests supplementary materials
ommendation suggestion
Gamified Al-powered educational Increased motivation and engagement through
Learning games fun elements
Virtual Reality Al-driven immersive VR Enhanced experiential learning and deeper un-
(VR) experiences derstanding
Collaboration Al-supported collabora- Facilitates group work, enhances peer interac-
Tools tive platforms tion
personalized Al algorithms for de-
tailed feedback on assign- Helps students understand mistakes and improve
Feedback ments
Learning Ana- Al analysis of learning Identifies engagement levels and areas needing
Iytics patterns and behaviours support
Intelligent Tu- AQapt!ve_A_l tthrS One-on-one personalized instruction and guid-
. providing individualized
toring Systems support ance

3. Al TooLs

This section outlines our research approach to exploring how Al tools enhance student engage-
ment and personalized learning. This paper incudes library research, thooughly reviewing and
analyzing books, articles, and reliable online sources related to the topic. This method allowed to
collect a broad range of information regarding the implementation of Al in education.

This paper focuses on various Al technologies and their classroom applications to create more
engaging and personalized learning experiences for students. Additionally, we examined recent
data and market trends to understand the current adoption and future growth of artificial intelli-
gence in education. By synthesizing information from multiple sources, this section seeks to offer
a clear and thorough understanding of how Al tools impact student engagement and personalized
learning.
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3.1. Emerging Technologies: Al-Powered Methods for Student Engagement and
Personalized Learning:

Researchers explored how Al tools designed for teachers can automate tasks like grading, detect-
ing plagiarism, and providing feedback. They also looked at the benefits of Al tools focused on
students, such as improving support systems to help students learn better [14].

a. Chatbots: Bard, introduced in 2022, is a sophisticated large language model chatbot developed
by Google Al. It has a wide range of capabilities designed to enhance user interaction and sup-
port various tasks. One of its primary functions is generating text, which allows it to create co-
herent and contextually relevant responses to user inputs, making it useful for drafting emails,
writing articles, and composing stories [15].

Chatbots can also adjust their responses based on student feedback, giving custom solutions to
common problems. Additionally, research shows that using chatbots in flipped learning im-
proves student learning outcomes [16].

b. ChatGPT: chatgpt (Chat Generative Pre-Trained Transformer) was publicly presented in the

summer of 2020 and officially launched in November 2022 [17]. It is a potent tool that can as-
sist students in learning new languages by providing interactive practice, explaining grammar
and vocabulary, offering translation assistance, and giving cultural insights. This makes lan-
guage learning more engaging and effective for learners of all levels. For instance, a student
studying Spanish can use chatgpt to practice conversations, ask for translations, and get expla-
nations for grammar rules. The Al can simulate real-life dialogues, helping the student to im-
prove their language skills through interactive practice. Additionally, it can provide personal-
ized vocabulary exercises and quizzes to reinforce learning, offering immediate feedback and
corrections to ensure the student is progressing effectively [18].
Alberto et.al., [19] suggests that integrating chatgpt and similar Al tools in education could
yield numerous advantages. These tools can provide personalized courses and feedback, ena-
bling teachers to focus more on planning and improving their courses, thereby improving the
overall educational experience [19]

c. Gemini: The Gemini Al tool was developed by Google deep mind and officially launched in
December 2023. Learners can benefit from Gemini by using it as a study buddy. It helps find
answers to questions on any subject in a clear and informative way, tailored to each individual's
needs. Gemini can adjust its explanations based on the learner's style, level, and subject, offer-
ing personalized support [20].

d. Copilot: GitHub Copilot was developed by GitHub in collaboration with openai. It was first
announced and released in a technical preview in June 2021. GitHub Copilot enhances student
engagement and personalized learning by providing instant coding assistance and real-time sug-
gestions. This helps students stay engaged by reducing frustration with debugging and syntax
errors. By offering practical examples and tailored code snippets,

e. Grammarly: Grammarly is an advanced Al-powered writing assistant designed to enhance
users' writing skills. By providing real-time suggestions for grammar, style, and plagiarism, it
helps users produce clearer, more polished content. Founded in 2009 by Alex Shevchenko, Max
Lytvyn, and Dmytro Lider, Grammarly leverages sophisticated natural language processing algo-
rithms. These algorithms analyze text to detect and correct errors, suggest improvements in style
and tone, and ensure originality by checking for potential plagiarism [21].
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f. Kahoot: Kahoot! Is a versatile game-based learning platform that can be employed for any
subject, language, device, and age group. It enables teachers to create their own quizzes and sur-
veys or use those available publicly. Originating from the Lecture Quiz Research Project at the
Norwegian University of Science and Technology (NTNU) in 2006, Kahoot! Is distinguished by
its unique game concept. The platform enables users to design content, choose imagery, and cus-
tomize gameplay.

Table 3: Some additional Al tools used to Enhance Student Engagement and Personalize Learning

Tool Name Description
Adaptive Learning Customizes learning experiences based on individual student needs
Platforms and progress (e.g., DreamBox, Knewton)
Intelligent Tutoring Provides personalized instruction and feedback based on student
Systems (ITS) responses (e.g., Carnegie Learning, Squirrel Al)
Chatbots and Vir- Assists students with queries and administrative tasks, providing
tual Assistants instant responses (e.g., ChatGPT, IBM Watson)

Analyzes student data to provide insights and support personalized

Learning Analytics learning pathways (e.g., Brightspace Insights, Blackboard Analytics)

Content Recom- Suggests relevant learning resources and materials based on student
mendation Systems preferences and performance (e.g., Edsby, Edmodo)
Natural Language Enhances language learning and provides feedback on written as-
Processing (NLP) signments (e.g., Grammarly, Turnitin)
Al-based Assess- Evaluates student performance and provides tailored feedback (e.g.,
ment Tools Gradescope, ExamSoft)

4. STATISTICS AND DISCUSSION

A survey is being conducted among faculty members from diverse positions and fields, aiming to
gather insights into the factors that significantly influence the teaching and learning process, as
well as student engagement and personalized learning. The survey encompasses a wide range of
questions designed to assess how different teaching methods, tools, and environments affect edu-
cators' ability to connect with their students and enhance their learning experiences. The data
from the survey indicates that...

Table 4: Survey Results: Ratings Analysis

Question Rating Mean Score
Effectiveness of Al tools in enhancing student engagement 4.10
Importance of personalized learning in academic success 4.11
Ease of use of Al-driven educational tools 3.99
Extent Al tools help in understanding complex concepts 4.11
Satisfaction with the variety of Al tools available 4.28
Use of ChatGPT for student inquiries or tutoring 4.25
ChatGPT’s ability to engage students in interactive learning 4.21
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Helpfulness of Grammarly in improving student writing 4.24
Effectiveness of Gemini in offering personalized learning support 4.07

Table 5: Survey Results: Percentage Analysis

Question Percentage
Effectiveness of Al tools in supporting students with diverse learning needs 100%
Grammarly's role in reducing plagiarism and improving writing skills 93%
Increase in student engagement since incorporating Al tools 100%
Al tools' impact on teaching effectiveness 100%
Al tools' future role in education over the next five years 100%

Al Tools used for Enhancing student Engagement and
Personalized Leaning

2
5.9% 3

5.9%

28.2%

4
60%

Figure 1. Survey Results : Rating-wise Percentage Distribution of Responses
4.1. Discussion

Based on the opinions of recipients, it is clear that Al tools significantly enhance the understand-
ing, communication, and illustration of the teaching and learning. Al tools offer personalized and
adaptive learning experiences that cater to each student's individual needs and preferences, result-
ing in better learning outcomes. Additionally, educational institutions should provide professional
development and training to help educators become proficient with Al technologies and integrate
them effectively into teaching and assessment. This will ensure that educators have the necessary
skills to make the most of Al tools in their classrooms.

Moreover, institutions and educators should emphasize the inclusivity of Al tools, showcasing
their ability to accommodate diverse student populations, regardless of gender or age. Al tools
should be utilized to ensure universal access to high-quality educational resources and experienc-
es for all students. Educational agencies should promote a culture of experimentation and innova-
tion, encouraging educators to discover new teaching methods and technologies, including Al-
driven tools. Sufficient support and resources should be provided to help educators effectively
integrate Al tools into their teaching methods.

117



Computer Science & Engineering: An International Journal (CSEIJ), Vol 15, No 1, February 2025
5. CONCLUSION

In conclusion, the significant increase in engagement levels associated with Al tools in education
courses underscores their positive effect on the learning experience. The rise of Al tools in educa-
tion has led many educators to incorporate these technologies into their teaching processes. How-
ever, there is a need for increased awareness and support to help educators become familiar with
these tools. Al plays a key role in accessing resources like Wikipedia and the World Wide Web,
offering more optimal ways of explaining concepts with precise definitions and examples. De-
spite these advancements, Al tools still have room for improvement, particularly in content gen-
eration and summarizing new concepts across various domains. As the field continues to evolve,
ongoing development is needed to enhance the effectiveness and versatility of Al in education.
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