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Introduction

Artificial Intelligence (AI) in education has seen a worrisome
spike over the last decade and is indeed revolutionizing
conventional teaching and learning processes. Al can process

Title

The Role of Artificial Intelligence (AI) in Personalized
Learning: A Case Study in K-12 Education

Abstract

This study investigated the mediating role of artificial intelligence
(Al) in intensifying personalized learning in K-12 education by
employing qualitative case research. The study examines how an Al
deployed within a K-12 school changes the engagement, academic
performance, and role of teachers through its implementation.
Results show that Al tools lead to large improvements in student
achievement through personalized learning paths, increased
engagement, and the immediacy of feedback. Nevertheless,
challenges including data privacy ponderings and the digital gap are
significant insights for educators to consider as well. The report
suggests guidelines for policymakers and practitioners to ensure the
productive application of Al in personalized learning, including
equal access to technology and continuous teacher upskilling.

KCYWOI'dS: Artificial Intelligence (AI), Learning, Personalized Learning, K-
12 Education, Student Engagement

large datasets, which allows educators to learn more about
each student and adjust teaching experiences. The emergence
of Al-based tools including intelligent tutoring systems and
predictive analytics adaptive learning platforms has provided
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new opportunities for delivering personalized K-12 education
(Holmes et al., 2019). These tools are developed to deliver a
learning environment that responds on-the fly based on the
pace of the learner along with his strengths & weaknesses thus
providing an engaging and effective mode of education
(Luckin et al., 2016).

Personalized learning is not a novel idea; it has been an
ambition of educators for years. However, personalization
techniques such as differentiated instruction are time and
resource-intensive for individual teachers, and difficult to
scale (Pane et al., 2015). These technologies provide a
solution, tracking the performance and comprehension of
each individual learner in real-time through automation so
that the course content changes for them as they progress
(Woolf, 2010). Such a technological innovation has the
potential to serve students in ways that resonate with what is
commonly observed (and accepted2) regarding how much
can vary among learners at the K-12 level and enjoyment of
subject matter.

The motivation for this work arises from the growing
realization that Al can be leveraged to improve personalized
learning and enable individualized student performance
predictions. With schools globally aiming to enhance student
participation and performance, Al-powered tools can serve
the purpose in a feasible manner. Although Al-based
personalizing learning has aroused heady interest in recent
years, empirical research on their practical implementation
and outcomes at the K-12 level still lags behind (Chen et al.
2020). The purpose of this study is therefore to add new
knowledge and understanding about how Al-driven
personalized learning tools are being deployed in K-12
education, with what kind of impact on student outcomes.

Al-based personalized learning tools have shown some
promise in improving the educational process, but they are
only just beginning to be used across K-12 education with
inconsistent adoption levels and degrees of success. Few
studies examine the effectiveness of these tools more broadly
across different educational settings, and there is a relative
dearth related to the impact on individual student outcomes.
Meanwhile, significant obstacles including data privacy
protection and the digital divide or how to reform educators
in an Al-enhanced class all need urgent attention. This study
aims to address this gap by performing a comprehensive case
analysis in the K-12 educational milieu for personalizing
learning with AL illuminating both the advantages and
challenges of using such technologies.

The aim of this study is to investigate the role of Al in
personalized learning within the context of K-12 education.
Specifically, the study seeks to explore how Al-driven tools
and platforms can tailor educational content to meet
individual student needs and evaluate the resulting impact on
learning outcomes.

Research Objectives and Questions

To achieve the aim of this study, the following objectives have
been established:

1. To examine the implementation of Al-driven
personalized learning tools in a K-12 educational
setting.

2. To assess the impact of Al-driven personalized
learning on student engagement and academic
performance.

3. To identify the challenges and limitations associated
with the use of Al in personalized learning.

4. To explore the role of technology in decentralizing
education and its implications for personalized
learning.

Based on these objectives, the research will address the
following questions:

1. How are Al-driven tools being implemented to
personalize learning in K-12 education?

2. What impact do Al-driven personalized learning tools
have on student engagement and academic
performance?

3. What challenges and limitations arise from the
integration of Al in personalized learning?

4. How does technology integration contribute to the

decentralization of education in K-12 settings?

Literature Review:
Al in Education

One of those areas where Artificial Intelligence (AI) is
changing things up and disrupting industries, education has
to be one more. Al EdTech is fast becoming one of the largest
fields in Al, thanks to its ability to solve some of the most
enduring problems related to teaching and learning. Artificial
Intelligence (AI) technologies such as Machine Learning,
Natural Language Processing, and Data Analytics play an
ever-increasing role in leveraging educational tools and
platforms to improve the overall learning experience (Dos
Anjos, J. C., 2020). They are designed to analyze enormous

Global Educational Studies Review (GESR)



The Role of Artificial Intelligence (AI) in Personalized Learning: A Case Study in K-12 Education

amounts of data, tailor their design and delivery for
individual learning styles, and offer informed feedback — all
essential features in the highly diverse world of K-12
education where need and capacity vary widely.

The Concept of Personalized Learning

There is another education strategy that should also become
a thing: Personalized learning, which seeks to individualize
lessons based on student strengths and interests.
Personalized learning is designed to move away from the
traditional one-size-fits-all method-based approach and
towards more individualized instruction (Pane et al., 2015).
Personalized learning structures are fully driven with Al
molding learning content in real-time by assessing the
performance and engagement levels of students on a
continual basis. Such systems can develop individual sight
curricula, give lenient materials, or adapt task difficulty based

on students' levels (Holmes et al., 2019).

Personalized learning is founded in the Theory of
differentiated instruction, which focuses on creating various
teaching strategies that are aligned with and accommodate an
increased number of diverse learners (Redding, S. 2013).
Learning analytics is substantially enhanced by Al which
makes the process of differentiation automated so that as
many individual learners can experience personalized
learning in a way that could not be done only through manual
methods (Woolf 2010). In the literature, personalized
learning has been tied to better outcomes for students overall
such as higher academic achievement and more student
engagement and motivation (Pane et al., 2015)

Al-Driven Tools and Platforms in Personalized
Learning

Personalized learning, Al-powered tools, and platforms are
leading this wave. Using this data on student performance,
learning styles, and engagement, these algorithms allow
educators to create in-depth personalized lessons. The
prevalent Al-driven applications in personalized schooling
are ITS (intelligent tutoring systems), adaptive learning tools,
and LMS with artificial intelligence.

Intelligent Tutoring Systems (ITS)

The system is an intelligent tutoring system that models a
one-on-one interaction with the student to help improve their
problem-solving skills. Such systems rely on Al that detects a

student's competency and deficiency in subjects they find
difficult with tailored help only to focus on the topics where
it's needed. ITS have the ability to tailor lessons based on how
a student is performing and suggest specific personalized
feedback  or
(Mousavinasab, E., 2018). Research has demonstrated a

intervention  procedures for them
significant impact of ITS on learning outcomes, especially in

domains such as math and science (Akyuz, Y. 2020).

Adaptive Learning Platforms

Using Al, adaptive learning platforms create real-time
dynamic environments that change according to the
requirements of an individual student. These platforms
monitor student interactions with content, analyze their
responses, and adjust the difficulty of material presented
appropriately. For instance, if a student is having trouble
understanding how to solve an equation then it can give the
student extra resources on that subject or quiz him more
frequently until he indeed grasps what was not clear (Sarnato,
2024).).Adaptive learning stimulates student engagement
and improves retention of material especially when dealing
with large classes where a high level of diversity can be
anticipated (Popenici & Kerr, 2017).

Al-Based Learning Management Systems (LMS)

Al-driven learning management systems extend the power of
traditional Learning Management Systems by incorporating
artificial intelligence. Such systems have the ability to process
data,
performance of those students, and then recommend suitable

student derive predictions on the academic
resources all in an effort to identify those who are at-risk so
that they can be given extra support. Al-based LMS also
supports improved teacher-student communication, delivers
information back to teachers, and further can tailor their class

instruction (Nadimpalli, 2023).

Impact of AI-Driven Personalized Learning on
Student Outcomes

The impact of Al-driven personalized learning on student
outcomes is an important research area to be addressed.
There have been many studies that looked at the impact of AI
tools on academic performance, engagement, and motivation
within K-12 education.

Academic Performance

Research has demonstrated that Al-based personalized

Vol. IX, No. III (Summer 2024

155|Page



Zahid Hussain Sahito, Farzana Zahid Sahito and Muhammad Imran

learning tools increase student outcomes (academic
achievement, etc) as the technology provides direct
instruction to each individual student's growth needs. For
instance, a study by Pane et al. (2015) also reported a
statistically significant improvement in standardized test
scores among students who used personalized learning
systems. By giving personalized education, children were able
to move beyond the syllabus and perform better in exams as
they developed a deeper understanding of the subject matter.
Similarly, Holmes et al. 2019 students who interacted with Al-
fueled platforms posted impressive gains in subjects like math
and reading.

Student Engagement

Engagement is one of the most important factors in student
success and using Al to personalize learning has been proven
to drive higher levels of engagement by making students'
learning experience more interactive & relevant. For example,
adaptive learning platforms are associated with bridging the
instruction between what is too easy and will bore students
with that which is too difficult and risks student dropout
(Popenici & Kerr, 2017). Al tools can also deliver immediate
feedback, which Pratama, (2023). identifies as a key factor
that has been proven to raise student engagement and
perseverance with their learning activities.

Equity and Inclusivity

Another benefit related to creating equitable and inclusive
educational experiences. Al tools can address the unique
needs and preferences of individual learners so that students
with varying abilities, backgrounds, and learning styles are no
longer on different ends of a blurred spectrum (Luckin et al.,
2016). A number of studies have demonstrated that Al-
enabled personalized learning can be particularly effective for
students with education disabilities or special needs (Chen et
al., 2020).

Challenges and Ethical Considerations

While there are advantages to Al-powered personalized
learning, it does come with its own set of hurdles that must be
jumped if schools were to ever introduce it on a K-12 level.
Yet, the uptake of these technologies must address several
ethical and practical considerations to engender their
successful adoption.

Data Privacy

So privacy was the top worry with regards to Al and
education. Picking up huge volumes of learning data, these
Al, directed to deliver personalized lessons for each
individual student analyzes academic achievements and
behavioral patterns along with some personal information.
While this data is important for developing bespoke learning
experiences, it also poses significant threats to privacy (Harry,
A., 2023). Including the responsibility to keep all student
confidential data safe and secure ensuring that Al systems are
in compliance with existing legislation.

Digital Divide

The "digital divide" is a term used to describe the difference
when it comes to who has access to technology and who does
not. There are technologies like Al-driven personalized
learning, which require each student to have reliable internet
access and devices as well as digital literacy that some
students might not have the privilege of because they do come
from low-income families or rural areas (Celik, I. 2023). This
divide can deepen the inequities in education already, so it
should be considered inclusiveness and fairness when we
implement Al-enabled learning tools.

Teacher Role and Professional Development

There is alot of talk and hype these days about Al in education
but what does this really mean for the role that teachers will
play within such an environment — Yes, yes. Al can automate
many parts of the teaching process, but it cannot replace what
teachers bring to their role in terms of empathy and human
mentorship (Holmes et al., 2019). This raises the question of
Robots replacing Teachers and a further paradox is that Al
can help if we understand how to be assisted by it — but in
order not to become teachers. To successfully support
teachers in integrating Al into their teaching, they will need
appropriate professional development and ongoing support
(Luckin et al., 2016).

Ethical Use of Al

Ethical use of all artificial intelligence (AI) in education
involves ensuring that Al tools are designed and implemented
in a way that promotes fairness, transparency, and
accountability. Bias in Al algorithms, lack of transparency in
decision-making processes, and the potential for Al to
reinforce existing inequalities are significant ethical concerns

Global Educational Studies Review (GESR)
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(Schiff, D. 2021). Developers and educators must work
together to create Al systems that are ethical, equitable, and
aligned with educational goals.

Future Directions and Research Gaps

The present literature has gone a long way in indicating the
promise of Al-based learning experiences, but it also opens
up many avenues for further exploration. Long-term studies
are necessary in order to examine the long-run effect of Al on
student outcomes, and how exactly these tools can
successfully scale across various educational contexts. Future
work should also investigate the ethical aspects around the
application of Al in education focusing on data privacy and
the digital divide.

In addition, further research is needed to explore how Al-
powered personalized learning can be combined with other
emergent technologies including virtual reality (VR) or
augmented reality (AR), in order to provide a much more
immersive and interactive experience for learners. The
possible additional avenues where Al can be effective in
supporting teacher professional development (Popenici &
2017)
communication among students are other potential areas of

Kerr, and for improving collaboration and

research that have a strong need to mature.

Methodology:
Study Design

This study adopts a qualitative case study design to explore
the role of Artificial Intelligence (AI) in personalized learning
within a K-12 educational setting. We selected a case study
method because it is designed to provide an analysis of a
single instance of Al implementation that contributes deep,
intricate knowledge into how Al-driven tools and platforms
are being utilized in personalizing educational content for
individual students. The qualitative nature of the study
enables an understanding of participants’ narratives,
meaning perception, and contextual factors that affect Al
effectiveness on personalized learning.

Study Setting

The study was carried out in a K-12 school with personalized
learning tools driven by artificial intelligence. Located in an
urban area, the school takes students of a wide range of
academic abilities from across the socio-economic spectrum
with needs that meet all learning differences. We chose this

setting as it offers a meaningful context to investigate the
effect of Al on personalized learning directly in an
educational environment. Personalized learning using Al
technologies has been implemented in the school, and its
operations represent an important opportunity to study these
tools in practice.

Study Duration

The study lasted six months during the second half of 2024
(January-June). This period of investigation also allowed us to
see how tools for personalizing learning using AI were used
over a more extended frame, allowing significant changes in
engagement and outcomes (learning) student impact as well
as teacher practices to be captured. Second, the six-month
frame allowed us to collect longitudinal data-data over time
at various points which can help paint a clearer picture of if
and how Al shapes personalized learning.

Participants - Inclusion/Exclusion Criteria

The participants were active instructors or students and
school leaders engaged with Al-guided personalized learning
tools. The teaching staff and members of the school
administration were chosen because they had all been
involved in embedding Al technologies into the curriculum,
and were willing to engage in interviews or observations.
Students were self-populating through their enrollment in
classes supported by Al-driven personalized learning
platforms. We exclude students who were not exposed to Al
tools whilst learning, and teachers/other professionals who
have minimum or no interaction with these technologies.

Study Sampling

Participants were selected from purposive sampling to
provide an informed view of participants related to the use
and effect of Al-based personalized learning tools. We wanted
to get a broad range of experiences, so we selected teachers
who worked in various grade levels and subject areas. The
authors chose students for their interaction with AI-powered
platforms and sought to include a mix of academic abilities
and types of learners. Administrators: These individuals were
present to offer context as to how the school arrived at its
decisions around Al technologies. It was considered as a
saturation of data with content from 10 teachers,50 students,
and 3 administrators included in the sample size.

Vol. IX, No. III (Summer 2024
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Study Sample Size

Participants In total, the study included 63 participants: 10
teachers, 50 students, and a further three administrators. The
sample size was determined by the amount of data needed to
be collected from a broad spectrum and managed with regard
to both numeric abilities for collection as well as analysis. This
is in line with the nature of qualitative case studies where
coverage rather than producing a breadth of data was much
more critical.

Study Parameters

The study was centered on various important factors related
to the deployment and effectiveness of Al-powered
personalized learning tools. Concepts such as the type and
number of Al interventions, tools connected with Al, its
appropriateness in a personalized learning setting, and
teacher role within this pedagogical framework deployment
were put forth while gauging student engagement levels
during the sessions to reveal any subsequent impact on their
academic performance. Outputs of the study were in terms of
how successful Al tools are viewed by teachers, students, and
administrators as well as the challenges faced during their
implementation.

Study Procedure

Data was collected using a variety of techniques including

semi-structured interviews, class observations, and

examination performance records. We also conducted semi-
with
administrators to understand their early experiences of Al-

structured  interviews teachers, students, and
driven personalized learning. We conducted classroom
observations to observe Al tools in relation to student
activities and personalized learning, as well as the role of
teachers. Changes in student outcomes were evaluated by
comparing the academic performance records pre- and post-

Al tools implementations.

Study Data Collection

Phases in Data Collection Phase I was interviews with
teachers, pupils, and administrators who have been using AI-
powered personalized learning tools to generate qualitative
data on how technology changes the teaching-learning
experience. Phase two consisted of classroom observations,
where the researcher observed in real-time how teachers were
using Al tools — with a focus on student engagement;

teacher-student interactions, and content adaptation to
individual students. During the last phase, Al effects were
measured based on students’ performances (academic
performance data), which was collected and analyzed. When
combined, these two data collection methods produced a
well-rounded perspective of the place and efficacy for which
Al fits within personalized learning.

Data Analysis

Thematic analysis was done on the data compiled from the
interviews, observations, and academic success records. This
consisted of manually coding the data to detect recurring
thematic and patterns around Al-driven personalized
learning applications and effects. We conducted a thematic
analysis to examine similarities and differences in
participants’ experiences, as well as the factors that could
affect how effective Al tools were. We used academic
performance data and compared student outcomes pre-
implementation of Al-driven tools to post, as a way of
analyzing in greater detail the impact Personalized learning
had on students.

Ethical Considerations

The study was approved by the appropriate institutional
review board. Ethical considerationsIn this study informed
consent was obtained from all participants and the
confidentiality of collected data would be guaranteed. In this
letter, participants were informed that they had the right to
discontinue participating in the research at any point without
consequence. Data were kept securely, and only the research
team had access to it. All of the methods were conducted in
accordance with relevant guidelines and protocols for
research using human participants: The rights, safety, and
well-being of all trial subjects is known as safeguarding].

Analysis and Results:

Analysis

This study was analyzed by evaluating data from semi-
structured interviews, classroom observations, and academic
performance records. Thematic analysis identified core
themes and patterns within the qualitative data, while
quantitative analysis measured differences in academic
outcomes. The objective was to discover how Al-powered
recommended learning worked on engagement, outcomes,
and built-in education in K-12.
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Thematic Analysis of Qualitative Data

Thematic analysis of interview transcripts and observation

notes revealed several recurring themes related to the

implementation and impact of Al-driven personalized

learning tools. The key themes identified include:

Enhanced Engagement and Motivation: A key theme
that cut across the feedback was a marked increase in
student engagement and motivation. The Al tools were
found to be lessening the individual work of teachers
and students as they gave a more interactive approach
to teaching. The self-paced nature of the platforms
helped to keep students engaged without overloading
them, and was especially helpful in ensuring that
difficult subjects maintained interest. Specifically,
students commented on how the Al-driven tools
allowed them to get immediate results encouraging
them to continue working until they demonstrated
mastery over assignments.

Individualized Learning Paths: Both teachers and
students often emphasize that Al tools can create
personalized learning paths. The paths were dynamic,
and the Al system would modify difficulty levels or
content based on how well each student performed.
The same theme showed up quite a bit in subjects like
math, meaning that students could work on problems
related to their skill levels. Teachers noted that this
more individualized approach helped to narrow the
gap between students of different academic abilities.
Teacher Facilitation and Role Adaptation: It also
provided insights into how the teacher's role was
changing in a classroom that included AL The teachers
were still a very vital part of the learning experience,
despite all the help provided by Al tools for
personalized instruction delivery. Teachers reported
that using Al tools freed up time to spend on individual
support, social and emotional learning (SEL) skills
development, as well as a more collaborative classroom
culture. On the other hand, they also mentioned feeling
under-skilled when it came to maximizing Al tools and
incorporating these effectively within their teaching.
Challenges and Limitations: Although there were
positive findings from this study, multiple problems
and limitations also came to light. Data privacy was
identified as an issue, especially with respect to how Al
platforms gather and analyze student data. The digital

divide mattered too, with some students not having
reliable access to the internet or devices at home and
thus were limited in how much they could be helped by
those Al tools. Teachers also commented on the use of
Al for much routine instruction, combined with their
certainty it could never replace human interactions
like forming positive relationships and addressing
students' individual emotional and social needs.

Quantitative Analysis of Academic Performance

The quantitative analysis focused on comparing student

academic performance before and after the implementation

of Al-driven personalized learning tools.

Academic

performance data were collected for key subjects, including

mathematics and reading, which were most frequently

enhanced by Al tools in the study setting.

This detailed data
crunching showed that math scores rose steeply once

Mathematics  Performance:
Al-powered products were implemented. During the
six months, students took their tests and saw an
average 15% improvement in scores. Especially
impressive is the fact that even students with prior
difficulties in math saw these gains, indicating that
high-quality Al-driven personalized learning routes
were effective for addressing knowledge gaps.

Reading Performance: Reading performance was
similarly better with scores increasing on the tests by
an average of 12% passing levelopez. With Al tools that
were also adaptive, students could move at their own
pace through reading materials with support given to
those who needed it. At the beginning of their
intervention, students who were identified as below
grade level in reading demonstrated a significant trend
toward performing at standard by the study's end.
They
examined grades as well as engagement measures like

Engagement and Participation Metrics:

course activity (participation in classes) and
completion rates. Data on the other hand revealed that
there was a positive relationship between Al tools
usage and higher student engagement. We increased
the assignment completion rate by 20% and we
observed a rise in classroom participation as per
teacher observations of around 25%. The analysis
indicates that the interactivity and adaptive nature of
Al tools were significant in ensuring student

engagement and keeping them motivated to learn.
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Results

The results of this study provide strong evidence supporting
the positive impact of Al-driven personalized learning tools
on student engagement, academic performance, and overall
learning experiences in a K-12 setting. The key findings are
summarized below:

Significant Improvement in Academic Performance

Al-powered personalized learning tools exemplifying these
positive impacts have been able to increase academic
performance, math, and reading influentially. For students
who used the Al tools, their test scores overall went up and
showed skin surgery improvements among those struggling
most with these subjects. The data indicates that these
personalized learning paths, constructed by the Al systems
met each person's learning demand in order to improve
outcomes.

Enhanced Student Engagement and Participation

The results of the research revealed that Al-powered tools
positively influence student engagement and participation.
Since the tools were adaptive, meaning they changed content
according to student performance, this ensured that students
stayed engaged and interested in their education This was
shown in higher attentiveness during virtual lectures, more
responses to activities, and timely submission of assignments.
This will reinforce the fact that Al tools can significantly assist
with keeping students engaged — especially in cases where
subjects might otherwise become boring.

Positive Feedback from Teachers and Students

The Al-based personalized learning tools were positively
received by both teachers and students. Al could take care of
the less creative and dull tasks, freeing up teachers to provide
personalized instruction as well as support a positive
classroom environment. Students were really happy with the
AT assistance, finding it less frustrating and pressure-filled
thanks to timely feedback, self-paced learning, etc.

Challenges and Ethical Considerations

Despite the positive outcomes, the study also highlighted
several challenges associated with the use of Al in
personalized learning. Data privacy was a major concern,
with participants expressing unease about the amount of
personal data collected by Al platforms. The digital divide was

another significant issue, with some students lacking access
to the necessary technology at home, which limited their
ability to benefit from AI tools. Additionally, the role of
teachers in an Al-enhanced classroom emerged as a critical
consideration, with the need for ongoing professional
development to ensure that teachers can effectively integrate
Al into their teaching practices.

Recommendations for Future Implementation

Drawing from these results, the study suggests that when
using Al personalized learning tools schools should focus on
protecting student data privacy and level access to technology

for all
development are other important drivers of any Al strategy

students. Teacher training and professional
that assists them to realize the potential for using these tools
as aids in teaching. The study also highlights the need for
research on how Al may influence student outcomes over
longer periods, and combining other recent educational
technologies with Aamos in future investigations.

Discussion

The results of this study offer a persuasive case for the
transformational value that Al-driven personalized learning
holds for K-12 education. Results from the study will be
interpreted in this section, considering existing literature on
these same issues and exploring what educators as well as
policymakers may learn or gain from them; finally dealing
with identified challenges and limitations.

Interpretation of Findings

These
documenting the benefits of Al in adaptive and individualized

findings are consistent with prior research
learning, as well as on student outcomes. The significant
improvement in academic performance observed in this
study, particularly in mathematics and reading, is consistent
with findings by Pane et al. (2015), who reported that
students engaged with personalized learning systems
demonstrated higher academic achievement. These results
were most likely achieved thanks to personalized learning
options only available through AI-driven tools students could
learn at their own pace and get the reinforcement where it was

needed.

Furthermore, the greater student engagement and
participation metrics identified in this study are consistent
with Popenici & Kerr (2017), who wrote that Al tools can
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with
interactive/intelligent learning experiences. Providing instant

sustain  interest by  providing  students
feedback and individual paths with Al is essential as learning
allows the student to track their progress in real-time, and see
opportunities where they shine (strengths), or areas that
could benefit from improvement. This ties in with Woolf
(2010) who argues that Al can motivate students to a much
greater extent by ensuring learning is meaningful and tailored

on an individual basis.

The fact that AI can help improve the "learning
experience” in itself, is indicated by positive feedback from
both instructors and users of this kind of tool. Teachers found
that being freed up from routine tasks increased their ability
to give personalized help, something which is important with
the various requirements of students. This result is consistent
with observations by Luckin and colleagues. (2016)
considered that AI can allow for the automation of
monotonous duties and contribute to teacher work toward
more high-level instructional responsibilities like coaching,
and assenting team learning sessions.

Implications for Educators and Policymakers

Educators and policymakers need to take lessons from the
of Al-driven
improving academic

study. The demonstrated effectiveness

personalized learning tools in
performance and student engagement suggests that these
technologies should be more widely adopted in K-12
education. Given this perspective, policymakers need to think
aboutinvesting in Al tools and infrastructure for personalized
they

underperforming student populations.

learning particularly where serve diverse or

Yet, the study also underscores opportunities for
professional growth among teachers. Although AI can
automate a lot of the teaching process, at last, it is hard to be
free without human sharing. Successfully integrating the use
of Al in their practices occurs when teachers receive not only
initial training but are provided with additional and
continuous professional development to access these tools so
they can technically complement, rather than supplant,
teaching practice (Holmes et al., 2019). Teacher professional

development should help instructors understand what Al can
and cannot do, and how it might be used to improve learning
outcomes for students.

The study also highlights the importance of policy
responses to address digital disparities. For effective Al-
driven personalized learning for all, equitable access to

technology is a must. To provide students and families with
much-needed infrastructure, such as internet access for
homework assignments, and tools like PCs or tablets to take
these courses remotely, it is necessary to distribute them
directly inlow-income and rural neighborhoods (Warschauer
& Matuchniak 2010). Without tackling these disparities, any
advantages Al can bring to education are unlikely to be
realized and there is an increased risk that the existing
inequalities in academia will only grow wider.

Addressing Challenges and Limitations

The study highlights the benefits of Al-fueled personalized
learning, but it also points to some key areas that need
significant work. As a general trend, participants were
concerned about data privacy which was also highlighted in
the wider literature regarding concerns over the ethics of Al
use in education (Slade & Prinsloo, 2013). While Al tools rely
on the big data of student information to understand content,

they are also exposed to huge privacy threats due to collection
and analysis. In education, schools and technology providers
need to ensure student data is protected properly by adhering
to local data protection regulations while also being
transparent regarding how the same will be used.

Another major challenge noted in the study is — the
digital divide. For example, the absence of access to
technology for some students illuminates an ever-lite further
reminder that Al-driving personalized learning could widen
educational inequalities (Chen et al., 2020). This issue would
demand a collaborative entreaty between educators,
policymakers, and the authorities in question from
technology companies to ensure every student has requisite
resources for unswerving inclusion within Al-enabled
learning realms.

Lastly, the changing role of a teacher in Al-based
classrooms offers new opportunities and possibilities for
teachers. Al can help - and even accomplish part of the work
more effectively than a human opponent in some respects, yet
it cannot supplant certain elements of educating with regards
to association structure between Student-Teacher or having
various mental-social queries on them (Holmes et al., 2019).
Indeed, teachers need to learn how to cooperate with Al tools
and incorporate them into the educational process without
harming the overall quality of education.

Future Research Directions

This study yields a number of areas for future research. The
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first need is for longitudinal studies to measure desirable
longer-term effects on student outcomes of Al-driven
personalized learning. Although this study illustrated the
short-term  benefits of academic performance and
engagement, it is crucial to see how these effects endure in

time as they can lead to mid-long-term educational success.

Further explore Al combined with other emerging
educational technologies, including virtual reality (VR) and
augmented reality (AR), for creating more engaging learning
experiences (Popenici & Kerr; 2017). Future research may
also examine the ways in which Al can support teacher
professional development as well as increase student
collaboration and communication.

The last thing is the ethics of Al in Education and should
research more about its ethical part, especially data privacy,
the digital divide, etc. It is essential to recognize the ways in
which Al-based personalized learning systems can be

designed and implemented fairly, transparently, and
equitably so students benefit regardless of who they are.

Conclusion

The findings of this study underscore the transformative
potential of Al-driven personalized learning in K-12
education, highlighting substantial improvements in student
engagement and academic performance. However, to fully
realize the benefits of Al in education, challenges such as data
privacy and unequal access to technology must be addressed.
The study emphasizes the importance of supporting teachers
through professional development to effectively integrate Al
into their instructional practices. Future research should
focus on long-term impacts, ethical considerations, and the
integration of AI with other emerging educational
technologies to further enhance the learning experience.

Global Educational Studies Review (GESR)



The Role of Artificial Intelligence (AI) in Personalized Learning: A Case Study in K-12 Education

References

Akyuz, Y. (2020). Effects of Intelligent Tutoring Systems (ITS) on
Personalized Learning (PL). Creative Education, 11(06), 953
978. https://doi.org/10.4236/ce.2020.116069
Google Scholar Worldcat Fulltext

Anjos, J. C. S. D., Matteussi, K. ., De Souza, P. R. R, Grabher, G.]J.
A., Borges, G. A., Barbosa, J. L. V., Gonzalez, G. V., Leithardt,
V. R. Q., & Geyer, C. F. R. (2020). Data processing model to
perform big data analytics in hybrid infrastructures. IEEE
Access, 8, 170281-170294.
https://doi.org/10.1109/access.2020.3023344
Google Scholar Worldcat Fulltext

Celik, I. (2023). Exploring the determinants of artificial intelligence
(AI) literacy: digital divide, computational thinking, cognitive
absorption. Telematics and Informatics, 83, 102026.
https://doi.org/10.1016/].tele.2023.102026

Google Scholar Worldcat
Chen, M., Cheng, W., & Lin, J. (2020). The effect of personalized

learning on students’ motivation, engagement, and academic

achievement: A systematic review. Educational Technology

Research and Development, 68(5), 2447-2473.

Google Scholar Worldcat Fulltext

Harry, A. (2023). Role of Alin education. Interdisciplinary Journal

Fulltext

and Humanity (INJURITY), 2(3), 260-268.
https://doi.org/10.58631/injurity.v2i3.52
Google Scholar Worldcat Fulltext

Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in
education: Promises and Implications for Teaching and
Learning. Center for Curriculum Redesign

Google Scholar Worldcat

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016).
Intelligence Unleashed: An argument for Al in education.
Pearson Education.

Google Scholar Worldcat

Mousavinasab, E., Zarifsanaiey, N., Kalhori, S. R. N., Rakhshan, M.,
Keikha, L., & Saeedi, M. G. (2018). Intelligent tutoring
systems: a systematic review of characteristics, applications,
and evaluation methods. Interactive Learning Environments,

Fulltext

Fulltext

29(1), 142-163.
https://doi.org/10.1080/10494820.2018.1558257
Google Scholar Worldcat Fulltext

Nadimpalli, V. K., Hauser, F., Bittner, D., Grabinger, L., Staufer, S.,
& Mottok, J. (2023). Systematic Literature Review for the Use
of Al Based Techniques in Adaptive Learning Management
Systems. ECSEE 2023: European Conference on Software
Engineering Education.
https://doi.org/10.1145/3593663.3593681

Worldcat Fulltext

Google Scholar

Pane, J. F., Steiner, E. D., Baird, M. D., & Hamilton, L. S. (2015).
Continued progress: Promises and challenges of personalized
learning. RAND Corporation.
https://www.rand.org/pubs/research reports/RR1365.html
Google Scholar Worldcat Fulltext

Popenici, S. a. D., & Kerr, S. (2017). Exploring the impact of
artificial intelligence on teaching and learning in higher
education. Research and Practice in Technology Enhanced
Learning, 12(1). https://doi.org/10.1186/s41039-017-0062-8

Google Scholar Worldcat Fulltext
Pratama, M. P., Sampelolo, R, & Lura, H. (2023).

REVOLUTIONIZING EDUCATION: HARNESSING THE
POWER OF ARTIFICIAL INTELLIGENCE FOR
PERSONALIZED LEARNING. KLASIKAL JOURNAL OF
EDUCATION LANGUAGE TEACHING AND SCIENCE, 5(2),
350-357. https://doi.org/10.52208/klasikal.v5i2.877
Google Scholar Worldcat Fulltext

Redding, S. (2013). Through the student's eyes: A perspective on
personalized learning and practice guide for teachers. Center
on Innovations in Learning, Temple University.

Google Scholar Worldcat Fulltext

Sarnato, A. Z., Sari, W. D., Rahmawati, S. T., Hidayat, R., & Patry,
H. (2024). The evolution of E-Learning platforms: From U-
Learning to Al-Driven adaptive learning systems. Journal of
Social Science Utilizing Technology, 2(2), 289-300.
https://doi.org/10.70177/jssut.v2i2.1131
Google Scholar Worldcat

Schiff, D. (2021). Education for AL not Al for Education: The Role
of Education and Ethics in National AI Policy Strategies.
International Journal of Artificial Intelligence in Education,
32(3), 527-563. https://doi.org/10.1007/s40593-021-00270-2
Google Scholar Worldcat Fulltext

Slade, S., & Prinsloo, P. (2013). Learning Analytics. American

Fulltext

Behavioral Scientist, 57(10), 1510-1529.
https://doi.org/10.1177/0002764213479366
Google Scholar Worldcat Fulltext

Warschauer, M., & Matuchniak, T. (2010). New Technology and
Digital Worlds: Analyzing evidence of equity in access, use,
and Outcomes. Review of Research in Education, 34(1), 179~
225. https://doi.org/10.3102/0091732x09349791
Google Scholar Worldcat Fulltext

Woolf, B. P. (2010). Building Intelligent Interactive Tutors:
Student-centered Strategies for Revolutionizing E-learning.
Elsevier & Morgan Kaufmann.

Google Scholar Worldcat Fulltext
Google Scholar Worldcat Fulltext

Vol. IX, No. III (Summer 2024

163|Page


https://doi.org/10.4236/ce.2020.116069
https://doi.org/10.1109/access.2020.3023344
https://doi.org/10.1016/j.tele.2023.102026
https://doi.org/10.58631/injurity.v2i3.52
https://doi.org/10.1080/10494820.2018.1558257
https://doi.org/10.1145/3593663.3593681
https://www.rand.org/pubs/research_reports/RR1365.html
https://doi.org/10.1186/s41039-017-0062-8
https://doi.org/10.52208/klasikal.v5i2.877
https://doi.org/10.70177/jssut.v2i2.1131
https://doi.org/10.1007/s40593-021-00270-2
https://doi.org/10.1177/0002764213479366
https://doi.org/10.3102/0091732x09349791
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Akyuz%2C+Y.+%282020%29.+Effects+of+Intelligent+Tutoring+Systems+%28ITS%29+on+Personalized+Learning+%28PL%29.+Creative+Education%2C+2+7%2806%29%2C+953%E2%80%94+978.&btnG=
https://www.scirp.org/journal/paperinformation?paperid=101287
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anjos%2C+J.+C.+S.+D.%2C+Matteussi%2C+K.+J.%2C+De+Souza%2C+P.+R.+R.%2C+Grabher%2C+G.+J.+A.%2C+Borges%2C+G.+A.%2C+Barbosa%2C+J.+L.+V.%2C+Gonzalez%2C+G.+V.%2C+Leithardt%2C+V.+R.+Q.%2C+%26+Geyer%2C+C.+F.+R.+%282020%29.+Data+processing+model+to+perform+big+data+analytics+in+hybrid+infrastructures.+IEEE+Access%2C&btnG=
https://ieeexplore.ieee.org/document/9193894
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Celik%2C+I.+%282023%29.+Exploring+the+determinants+of+artificial+intelligence+%28AI%29+literacy%3A+digital+divide%2C+computational+thinking%2C+cognitive+absorption.+Telematics+and+Informatics%2C+83%2C+102026&btnG=
https://www.sciencedirect.com/science/article/pii/S0736585323000904?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0736585323000904?via%3Dihub
https://www.academia.edu/download/112151076/C09__Full_Text.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harry%2C+A.+%282023%29.+Role+of+AI+in+education.+Interdisciplinary+Journal+and+Humanity+%28INJURITY%29%2C+2%283%29%2C+260-268.&btnG=
https://injurity.pusatpublikasi.id/index.php/inj/article/view/52
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Holmes%2C+W.%2C+Bialik%2C+M.%2C+%26Fadel%2C+C.+%282019%29.+Artificial+intelligence+in+education%3A+Promises+and+Implications+for+Teaching+and+Learning.+Center+for+Curriculum+Redesign&btnG=
https://link.springer.com/content/pdf/10.1007/978-3-030-10576-1_107.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Luckin%2C+R.%2C+Holmes%2C+W%E2%80%9E+Griffiths%2C+M.%2C+%26+Forcier%2C+L.+B.+%282016%29.+Intelligence+Unleashed%3A+An+argument+for+AI+in+education.+Pearson+Education&btnG=
https://discovery.ucl.ac.uk/id/eprint/1475756/
https://discovery.ucl.ac.uk/id/eprint/1475756/
https://www.tandfonline.com/doi/full/10.1080/10494820.2018.1558257
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fitriani%2C+A.%2C+Zubaidah%2C+S.%2C+Susilo%2C+EL%2C+%26Muhdhar%2C+M.+H.+I.+A.+%282020%29.+PBLPOE%3A+A+learning+model+to+enhance+students%E2%80%99+critical+thinking+skills+and+scientific+attitudes.+International+Journal+of+Instruction%2C+13%282%29%2C+89-106&btnG=
https://eric.ed.gov/?id=EJ1249140
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pane%2C+J.+F.%2C+Steiner%2C+E.+D.%2C+Baird%2C+M.+D.%2C+%26+Hamilton%2C+L.+S.+%282015%29.+Continued+progress%3A+Promises+and+challenges+of+personalized+learning.+RAND+Corporation&btnG=
https://www.rand.org/pubs/research_reports/RR1365.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Popenici%2C+S.+a.+D.%2C+%26+Kerr%2C+S.+%282017%29.+Exploring+the+impact+of+artificial+intelligence+on+teaching+and+learning+in+higher+education.+Research+and+Practice+in+Technology+Enhanced+Learning%2C+12%281%29&btnG=
https://telrp.springeropen.com/articles/10.1186/s41039-017-0062-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pratama%2C+M.+P.%2C+Sampelolo%2C+R.%2C+%26+Lura%2C+H.+%282023%29.+REVOLUTIONIZING+EDUCATION%3A+HARNESSING+THE+POWER+OF+ARTIFICIAL+INTELLIGENCE+FOR+PERSONALIZED+LEARNING.+KLASIKAL+JOURNAL+OF+EDUCATION+LANGUAGE+TEACHING+AND+SCIENCE%2C+5%282%29%2C+350-357&btnG=
https://journalfkipuniversitasbosowa.org/index.php/klasikal/article/view/877
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Redding%2C+S.+%282013%29.+Through+the+student%27s+eyes%3A+A+perspective+on+personalized+learning+and+practice+guide+for+teachers.+Center+on+Innovations+in+Learning%2C+Temple+University&btnG=
https://eric.ed.gov/?id=ED558042
https://eric.ed.gov/?id=ED558042
https://journal.ypidathu.or.id/index.php/jssut/article/view/1131
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schiff%2C+D.+%282021%29.+Education+for+AI%2C+not+AI+for+Education%3A+The+Role+of+Education+and+Ethics+in+National+AI+Policy+Strategies.+International+Journal+of+Artificial+Intelligence+in+Education%2C+32%283%29%2C+527-563&btnG=
https://link.springer.com/article/10.1007/s40593-021-00270-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Slade%2C+S.%2C+%26+Prinsloo%2C+P.+%282013%29.+Learning+Analytics.+American+Behavioral+Scientist%2C+57%2810%29%2C+1510-1529.&btnG=
https://journals.sagepub.com/doi/10.1177/0002764213479366
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Warschauer%2C+M.%2C+%26+Matuchniak%2C+T.+%282010%29.+New+Technology+and+Digital+Worlds%3A+Analyzing+evidence+of+equity+in+access%2C+use%2C+and+Outcomes.+Review+of+Research+in+Education%2C+34%281%29%2C+179%E2%80%94+225&btnG=
https://journals.sagepub.com/doi/10.3102/0091732X09349791
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Woolf%2C+B.+P.+%282010%29.+Building+Intelligent+Interactive+Tutors%3A+Student-centered+Strategies+for+Revolutionizing+E-learning.+Elsevier+%26+Morgan+Kaufmann.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1871187117303243?via%3Dihub



