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ABSTRACT

The use of Artificial Intelligence (Al) in education has revolutionized personalized learning. This paper
investigates the potential of Al to change the landscape of personalized learning and its applications,
advantages, and limitations in delivering customized learning experiences, adapted to the pace and
preferences of individual students, considering their particular learning requirements, abilities, as well as
their personalized learning styles. Using Al enabled systems, educators can provide personalized
learning paths, instantaneous feedback and so they are able to enhance lifelong learning in return,
student engagements and resource utilization. The inclusion of Al in personalized learning additionally
presents challenges such as equity and access, data quality and bias, and transparency and explainability
in decision making involving Al, pointing to the importance of thoughtful, strategic integration to
leverage the full potential of Al in personalized learning. However, some challenges including the
limitations of data set about history as a subject, teacher training and support, and equity and access
need to be resolved in order to successfully get teachers to utilize Al-based personalized learning system.

Keywords: Artificial intelligence, Education; Personalized learning, Students learning pathways.
INTRODUCTION

Artificial Intelligence (Al) has resulted in disruptive changes in various fields (Molnar, 2019), including a
great impact in the field of personalized learning in education. By tailoring instruction to meet students’
unique needs, personalization enables a more personalized educational experience in an effort to improve
outcomes for students across the board. How Al is going to transform the education system by replacing
the traditional style by an adaptive and personalized type of learning focusing on students’ engagement,
process-oriented learning, and the quality of the overall learning experience (Kaswan, Dhatterwal, & Ojha,
2024).

Personalized learning is customized instruction that meets the unique needs, abilities, and interests of each
student. Individualized learning may have an effect of raising student achievement, as they can learn at
their own pace and concentrate more on areas in which they need improvement. Personalized learning, a
pedagogical approach in which teaching is customized for each student (National Education Association,
2015). Personalized learning puts students at the center of learning. It has multiple means of learning, so
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students can access a number of different learning activities and resources in order to meet their own
needs. A student that sees his learning as meaningful is already more motivated to learn (Pitler, Hubbell
& Kuhn, 2015) which contributes to students’ interest in learning that's meaningful for them.

Artificial intelligence (Al) has become an education game-changer, with the ability to personalize and
enrich learning experiences tailored to a person's individual needs and interests at the specific time in
which they need it. With intelligent-driven learning solutions, educators will be able to revolutionize
learning and teaching realms, to provide an exciting and high-quality learning environment that will
intrigue and inspire students themselves to succeed (Zhang, Sun & Deng, 2023). Artificial intelligence
technology is a game changer in the computer era and has brought about a revolution in the field of
education. Al will be an essential part of that transformation of the curriculum if we are going to build an
education system that is relevant and responsive for the future. Because Al allows machines to learn and
adapt, traditional school curricula can be transformed into dynamic, personalized programs that meet the
specific needs of each student. Using Al to analyze data on a large scale and patterns unmistakable for
educators, Instructional design, learning outcome, skills for the modern age building can take place (Renz
& Vladova, 2021; Uddin et al., 2024; Khan. 2024; Rienties, Simonsen, Herodotou & Levy, 2020).

Al as a game changer Al stands as a game changer when it comes to personalized learning, and provides
personalized learning for each and every student in multiple dimensions. The personalized learning
potential for Al support is, more importantly, in offering real-time feedback that allows pupils to
dynamically monitor and benchmark their own progress, discern missing links from their pyramid of
knowledge, and personalize learning strategies to fit. This real-time feedback system not only fosters a
culture of learning-improving but also enables students to take control of their own learning experience.
Al has potential to help teachers and students interact effectively and efficiently via automating time-
consuming tasks and providing data-driven feedback as well as personalized communication. (Baker,
2016).

Personalized learning is looking increasingly like a cornerstone of education today as it becomes evident
that one-size-fits-all doesn't cut it anymore. This approach demands that education systems provide
tailored solutions to individual students, catering to their unique needs and abilities. This represents a
significant departure from traditional, teacher-centered models. However, the current state of education in
many schools, particularly in developing countries, often falls short of being flexible, personalized, and
focused on developing essential soft skills, with limited integration of technology (Chiappe, Wills, Uribe
& Ternent de Samper, 2020).

The increasing demand for adults to continually update their skills and knowledge to stay competitive in
their careers, address personal challenges, or pursue entrepreneurial ventures has sparked a growing
interest in creating customized online education programs tailored to their unique needs and
characteristics. In today's dynamic work environment, individuals entering the workforce are expected to
demonstrate a range of skills beyond academic performance, including collaboration, negotiation,
planning, and organizational abilities (Partnership for 21st Century Learning, 2019). Al-powered
education enables teachers or intelligent systems to provide tailored instruction to students, catering to
their unique learning needs and abilities. This individual approach acknowledges the fact that every
student learns in a different way, whether it be visual, experiential, or other types of learning. Through the
customization of teaching strategies and content dissemination, Al education can contribute to better
outcomes and more efficient, more inclusive education. An Al-based platform from Carnegie Learning is
transforming learning with a personalized experience that provides measurably more students with a
brighter future. The technology adapts to the student's level of learning input, providing individual
feedback, assessment support and guidance specific to their requirements (Kaswan et al., 2024).
According to several researchers, the importance of human capital in the form of education, technology,
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and digitization are emphasized (Idrees et al., 2021; Rivaldo & Khan, 2024; Khan et al., 2024; Khan et al.,
2025; Uddin et al., 2025; Azam, 2025;). The importance of technological revolution, IT and Al cannot be
belittled.

Even as personalized learning gains recognition as a practice, schools and districts looking to implement
personalized learning still face significant barriers to making it work for students. The present
monocausal correspondence between teaching and learning, as in the homogenized educational model,
does not adequately take into consideration the varying requirements, capabilities and learning strategies
used by individual students. Al technology into personalized learning (PL) has the potential to transform
personalized learning but is not well understood currently. This lack of understanding is a barrier for a
useful development and deployment of Al-driven personalized learning systems which could otherwise,
in turn, to support student outcomes and academic achievement.

The purpose of this study is to present an overview that uses a systematic analysis of the current research
on Al in personalized learning and explores the work that has been done, and the practices it adopted. The
research will examine AI’s role in enabling personalized learning, which may include adaptive
assessment, personal learning pathways, and real-time feedback, and the influence of Al interventions on
student outcomes (e.g., academic achievement, engagement, and motivation). The paper explores the
ethical issues in Al for personalized learning, and gaps from research and practice and future trends that
may shape the design and deployment of Al-based personalized learning systems.

This paper is organized into five sections. Part 1 introduces the study, part 2 is a review of literature on
the subject, part 3 discusses the data and methodology, part 4 presents results and findings, and part 5
concludes the total study.

LITERATURE REVIEW

This section reviews and discusses the literature on Al in personalized learning and focuses on the main
factors, trends, and interventions related to this topic. Al can be instrumental in personalizing learning to
fit the needs of a specific student, by providing a teacher with useful information for leading the in-class
work (Yuskovych-Zhukoyska, Poplavska, Diachenko, Mishenina, Topolnyk & Gurevych,2022).

Theoretical Framework
Cognitivism

The differences between information and mental processes are that while the former are probably only
exogenous (that which derives from outside), mental processes cannot be exogenous only. This strategy
acknowledges the importance of memory, motivation and cognitive activity such as reasoning and
problem-solving to facilitate learning (Ertmer, & Newby, 2013).

Constructivism

Proposes that learners construct their own new knowledge-building on their prior understanding and prior
experience. This approach considers learning to be individualized, fluid and iterative, where learners learn
by directly participating through open-ended exploration and self-discovery (Chuang, 2021).

Connectivism

Connectivism defines a learning theory related to the digital age that differentiates it from traditional as
well as from constructivism (by mostly bridging knowledge gaps). This theory is particularly adapted to
account for complex learning processes, domain specific changes due to learning and the multiple sources
of knowledge typical of modern learning environments (Goldie,2016).
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Humanism

It is a learning style based on each learner’s interests, goals, and passions, unlocking their full potential.
This is an approach that revolves around intrinsic motivation, and pushes learners to think for themselves
and take control of their learning, rather than to do what is expected of them, or to learn because there is a
reward (or the opposite) in it for them (Sharp, 2012).

Applications of Al in Personalized Learning

The use of Al in education involves more than just developing learning resources and tools and is
comprised of a wide range of innovations. For tailoring Al mediated learning, scholars can investigate
different answers such as mobile learning, educational gaming, social networking-based cooperative
learning, MOOCs (massive open online courses), and augmented reality etc., alongside several others
(Hamal, Alaoui & Lu, 2022., Del, Oyarvide & Reyes, 2023).

Adaptive learning systems

One of the most noteworthy tasks of Al in education is adaptive learning. These Al-aided systems can
dynamically match the difficulty level of instructional content to a student’s performance in real time now.
This adaptive method aims for students to work at their sweet spot, not too easy, not too hard (Ritter et al
2017).

(AD-powered intelligent tutoring systems (ITS)

The use of intelligent tutoring systems (ITS) based on artificial intelligence (Al) has transformed the
perception of student learning and provided them with personalized individual support. These systems
integrate Al algorithms to provide students real-time feedback and guidance, mimicking the experience of
working with a human tutor. As a result, with instant feedback, individualized learning is offered by
personalized ITS by integrating Al that can result in better student performance, in most cases for
students who do not have means to a human tutor or personalized learning. (VanLehn, 2011).

Automated Grading and Feedback

Grading with Al automation Grading tools using Al are transforming the process of assessment by
automating the grading process for assignments, quizzes, and exams and giving students instant feedback.
This does not only save teachers a lot of time, but can make them concentrate on the more human side of
teaching, i.e. advising students. Using Al-supported grading systems allows faculty to spend more time in
the high touch, high quality activities known to foster deeper learning, creativity, and critical thinking,
and thus, more effective and engaging teaching (Warschauer, 2020).

Natural language processing

The language learning experiences are also greatly enriched by Al-driven Natural Language Processing
(NLP) tools. These are also tools based on machine learning algorithms which assess student’s language
skills to uncover improvement areas. Personalized language practice and feedback. Students learn to
improve their language skills faster with personalized feedback and suggestions for improvement, thanks
to NLP therapy tools. Such tools can provide some automation to grading and feedback, allowing teachers
to concentrate on more hands-on human elements of teaching. NLP tools supported by Al will allow
teachers to provide leveraged timely, specific feedback to language learners as the latter build their own
language proficiency and achieve their academic success (Heilman, 2017).
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Benefits of Al in Personalized Learning
Improved Student Outcomes

Al-enhanced personalized learning platforms that use machine learning models have been demonstrated
to significantly improve the outcomes of students, such as academic success and reducing achievement
gaps (Ritter, Anderson, Koedinger & Corbett, 2017).

Real Time Feed-back and Continuous Improvement

Feedback in common school or professional teaching settings was often time consuming to the instructor,
because he had to review assignments and exams manually. This delay could hinder the learning process,
causing students to lose momentum or forget crucial information. However, with the integration of Al-
powered systems, students can now receive instantaneous feedback on their assignments. By automating
tasks such as grading and administrative work, Al systems enable educators to devote more time and
energy to interacting with students, ultimately enhancing the learning experience (Yuskovych-Zhukovska,
Poplavska, Diachenko, Mishenina, Topolnyk & Gurevych 2022; Roberts, 2023).

Personalized Recommendation and Targeted Support

Al-powered systems can provide personalized recommendations and targeted support to students, helping
them overcome learning challenges and gaps. By analyzing student performance patterns, Al systems can
suggest customized resources, such as video tutorials, interactive exercises, and one-on-one tutoring, to
support individual learning needs (Pan, Wang & Wang, 2023).

Life-Long Learning

Al systems can facilitate lifelong learning by offering tailored and adaptive learning experiences that
enable individuals to learn at their own speed and focus on their unique knowledge gaps and goals (Ally
Perris, 2022). In today's rapidly evolving world, lifelong learning has become essential for success. The
pursuit of knowledge is no longer confined to traditional classroom settings, but has evolved into a
personalized, adaptive, and ongoing process that continues throughout one's life. As recognized by
UNESCO (2022), the traditional distinction between a period of learning and a period of application is no
longer relevant, as learning is now a continuous and integral part of every stage of life.

Informing Teacher Practice

Personalized learning using artificial intelligence (Al) can support those students who need it most. Als
can process colossal amounts of data to make individual programs for students according to their
capabilities and needs (Yuskovych-Zhukoyska, Poplavska, Diachenko, Mishenina, Topolnyk & Gurevych,
2022). This personalized method of instruction supports students who fail to connect with more
traditional ways of teaching, offering valuable insights for teachers looking for ways to teach better and
support students more effectively.

Optimize Resources

Al in education helps students get personalized resources to address their knowledge gaps, which can
reduce classroom time and training costs. Al takes care of the report generation and analysis of metrics,
which means instructors can dedicate themselves to creating great educational content. By leveraging Al
to manage large datasets, educators can devote more time to high-value activities that enhance the
learning experience (Burgos 2020).
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DATA AND METHODOLOGY

This study employed a quantitative research design, using a questionnaire to collect data. The target
population consisted of university students, and a sample size of 100 participants was selected using
simple random sampling. A five-point Likert scale questionnaire was used. The questionnaire consisted of
5 questions. Data analysis was performed using SPSS software, and descriptive statistics were used to
summarize the data. Measures were taken to ensure the validity and reliability of the data, including pilot
testing the questionnaire and using Cronbach's alpha to assess reliability.

RESULTS AND FINDINGS

In Figure 1 based on the results of questionnaire data was collected that 55% of students strongly agreed,
38 % agreed, 3% neutral, 3% disagreed and 1% strongly disagreed about the effectiveness of Al powered
learning systems in learning.

In Figure 2 based on the results of questionnaire data was collected that 33% of students are agreed, 56%
neutral, 8% disagreed and 3% strongly disagreed that Al powered adaptive learning systems can help
students learn at their own pace.

Figure 1: Can Al powered learning systems help learn more effectively?

1%8%39,
B Strongly Disagree ’
B Disagree
m Neutral
Agree

m Strongly Agree 38%

Source: Own work

Figure 2: Al powered adaptive learning systems can help students learn at their own pace

B Agree

M Neutral

M Disagree
Strongly disagree

Source: Own work
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Figure 3: Does Al can facilitate personalized learning by adapting to individual students’ needs and
abilities?
2% g9
1%

m Strongly Disagree
B Disagree
Neutral
33% Agree
| Strongly Agree

Source: Own work

In figure 3 based on the results of questionnaire data was collected that 56% of students strongly agreed,
33 % agreed, 1% neutral, 8% disagreed and 2% strongly disagreed that Al can facilitate personalized
learning by adapting to individual students’ needs and abilities.

Figure 4: Can Al help develop skills that are relevant to the modern workforce?
0%5%

32% B Disagree
® Neutral

63% Agree

Source: Own work

In figure 4 based on the results of questionnaire data was obtained that 63% of students agreed, 32%
neutral, 5% disagreed about the development of skills through Al that can help in the modern workforce.

Figure 5: Does Al powered learning systems can promote student engagement and motivation?
0%5%

m Strongly Disagree

B Disagree
Neutral

Agree

56%

Source: Own work
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In figure 5 based on the results of questionnaire data was collected that 22% of students strongly agreed,
56 % agreed, 17% neutral, 5% disagreed about the engagement and motivation of students with the help
of AL

CONCLUSION

Al has the potential to play a significant role in personalized learning by providing real-time feedback,
and adapting instruction. The role of Al in personalized learning is transformative. The findings suggest
that Al-powered learning systems can be effective in enhancing the learning experience. 90% of
respondents are agree that Al-powered learning systems can help learn more effectively, facilitate
personalized learning, and promote student engagement and motivation. A significant number of
respondents believe that Al-powered adaptive learning systems can help students learn at their own pace.
The findings also indicate that there is room for improvement in terms of developing skills relevant to the
modern workforce. The results indicate Al-enhanced has a strong effect on personalized learning. With
the development of Al its inclusion in education systems has changed the paradigm of how teaching and
learning have been learnt, education becomes more inclusive and adaptable to the varied needs of all
students.

SUGGESTIONS AND RECOMMENDATIONS

e Policy and decision-makers may consider applying Al empowered personalized learnings systems
on conventional educational frameworks to improve students' learning process and outcomes.

e Teachers should be trained and supported to effectively incorporate personalized learning systems
using Al into their teaching.

e Equity and Access Educators and policy leaders must attend to issues of equity and access to
ensure that all students, irrespective of zip code or school district, have access to Al-driven
personalized learning systems.

e Policymakers must invest in and create incentives for Al-enabled personalized learning systems,
including research and development, teacher training, and funding for adoptions.
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