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Abstract - Generative Artificial Intelligence (Gen-Al)
is increasingly transforming education by providing
new ways to support teaching and learning. Tools
based on generative Al can create educational
content, answer student questions, provide
personalized  explanations, generate practice
questions, and support feedback. This paper examines
the role of generative Al in education, focusing on its
applications, benefits, challenges, and potential
impact on the learning process.

The study reviews existing literature on the use of
Gen-Al for personalized learning, academic support,
content generation, feedback, and student
engagement. The reviewed research indicates that
Gen-Al can improve access to individualized learning
support and provide timely feedback while also
helping educators with certain routine tasks. Recent
research also highlights
misinformation, academic integrity, privacy, bias,

concerns about
overreliance on AL, and unequal access to technology.
Based on the reviewed literature, this paper discusses
the need for responsible and human-centred
integration of Gen-Al in education. The study
identifies a research gap in developing effective
approaches that balance the benefits of Al-assisted
learning with human guidance, ethical considerations,
and student learning outcomes.
Keywords: Generative Al, Artificial Intelligence,
Personalized Learning, AIl-Assisted
Learning, Student Engagement, accuracy, academic
integrity, privacy, bias, and responsible Al use.
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1.INTRODUCTION
Generative Artificial Intelligence (Generative Al) is an
emerging technology that can create new content such as

text, images, presentations, questions, summaries, and

computer code based on user instructions. Tools such as
CHATGPT and other Al-based applications are
increasingly being used in education. Generative Al is
changing traditional teaching and learning by providing
students and teachers with quick access to information,
personalized learning resources, and academic support.
The importance of Generative Al in education lies in its
ability to support personalized learning, content
generation, academic assistance, and interactive learning.
Students can use Al tools to understand difficult concepts,
generate explanations, summarize study material, and
receive learning support. Teachers can use Generative Al
to prepare teaching materials, quizzes, examples, and
lesson content. These applications can save time and
provide additional support for teaching and learning.
However, the use of Generative Al also creates

challenges, including incorrect or misleading
information, overreliance on Al, academic integrity
concerns, privacy issues, and reduced critical thinking.
Therefore, it is important to consider both the benefits and
limitations of Generative Al in education. This research
focuses on the role, applications, benefits, and challenges
of Generative Al in education and its responsible use to

support the teaching and learning process.

2. LITERATURE REVIEW

Recent studies show that Generative Artificial

Intelligence (Gen-Al) has significant potential to

transform education through personalized learning,
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content generation, academic support, and automated
feedback. Rashid et al. [1] discussed the technical
foundations, applications, and challenges of Gen-Al in
education. Their study highlighted its potential for
content creation and automated assessment while also
identifying concerns related to inaccurate Al-generated
information and other risks.

Personalized learning is one of the major benefits
identified in existing research. Yadav et al. [3] discussed
the use of Gen-Al for personalized learning content and
highlighted its ability to create adaptive learning
experiences. Shen [2] also found that Large Language
Models can support teachers through automated content
generation and provide students with tailored learning
resources. However, excessive dependence on Al may
affect students’ ability to evaluate information
independently.

Chamola et al. [4], in their review of Gen-Al in STEM
education, identified self-paced learning and
interdisciplinary support as important benefits while
emphasizing teacher preparedness and data privacy. Yan
et al. [5] further noted that Gen-Al can provide timely
feedback and support learning activities, but human
supervision remains important for effective learning and
critical thinking.

Academic Integrity and Overdependence on Al:
Academic integrity and excessive dependence on Al are
important concerns discussed in the reviewed studies.
The literature indicates that inappropriate or excessive
use of Gen-Al may affect students’ independent
reasoning and critical-thinking skills [2], [5]. Al-
generated information may also be inaccurate or
misleading, making verification important before using
Al-generated content in academic work [1], [2].
Therefore, the benefits of Gen-Al should be considered
together with the possible risks associated with its

inappropriate or excessive use.

Research Gap

Although previous studies provide useful information
about the opportunities and challenges associated with
Gen-Al in education, several areas still require further
investigation. A considerable part of the existing
literature is based on theoretical reviews, short-term
studies, and conceptual discussions. There is still limited
long-term evidence showing how continuous use of Gen-
Al may influence students’ critical thinking, independent
learning, and learning outcomes over time. Further
research is also needed to understand how students and
educators can use Al effectively and responsibly in

different educational settings [1], [4], [S].

3. METHODOLOGY

This study adopts a qualitative, literature-based research
approach to examine the opportunities, challenges, and
impact of Generative Artificial Intelligence (Gen-Al) on
education and learning. The study is based exclusively on
previously published research and does not involve
primary data collection, surveys, interviews, classroom
experiments, or independent statistical testing. The
selected literature includes theoretical studies, reviews,
conceptual frameworks, and

perspective  papers,

empirical investigations related to Generative Al,
Chatgpt, large language models, and their applications in
education.

3.1 Research Method Overview

The research method analyses the role of Generative Al
in education by systematically examining existing
research. It focuses on identifying major educational
applications, benefits, challenges, ethical concerns, and
research gaps associated with Gen-Al. The study
combines literature identification, thematic classification,
comparative analysis, and research-gap identification
rather than depending on a single study or application.
3.2 Literature Identification and Selection

The literature selected for this study covers research

published between 2022 and 2026. Relevant papers were
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located through the SciSpace literature search and
selected according to their relevance to the research topic
and objectives. The selection focused on personalized
learning, student performance, student engagement, Al-
supported teaching, content generation, automated
feedback, academic integrity, the reliability of Al-
generated information, privacy, equity, and responsible
use of Al in education.

The selected studies were included based on their
relevance to the research objectives and their focus on the
educational applications, benefits, challenges, and
responsible use of Generative Al. Studies that were not
directly related to Generative Al in education were
excluded from the final analysis. A total of five relevant

studies were selected for detailed review and thematic

analysis.
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Fig.1: Generative Al in Education: Opportunities,

Challenges, and Responsible Integration.

3.3 Thematic Analysis of Generative Al in Education
After the relevant studies were selected, their findings
were reviewed and grouped into major themes. The main
themes identified from the literature were personalized
learning, academic performance, student engagement,
Al-supported teaching, content generation, automated
feedback, academic integrity, overdependence on Al,
accuracy and reliability, privacy and ethical concerns, and

critical thinking.

The findings reported by different researchers were
compared based on their research objectives, approaches,
benefits, limitations, and recommendations. This
comparison helped identify common findings and
differences among the selected studies.

3.4 Challenges and Responsible AI Considerations
The study also considers the challenges associated with
the educational use of Generative Al. These challenges
include inaccurate or misleading information, algorithmic
bias, privacy concerns, unequal access to technology,
plagiarism, excessive dependence on Al, and the possible
reduction of independent learning and critical-thinking
skills.

For responsible use, human supervision is necessary. The
use of Gen-Al should involve transparency, proper
preparation of educators, ethical guidelines, and suitable
institutional policies. These measures can help
educational institutions use Al appropriately while
reducing academic, ethical, and learning-related risks.
3.5 Conceptual Framework

The study methodology can be represented through the
following sequence:

Literature Identification — Paper Selection —Thematic
Classification — Comparative Analysis

— Benefits and Challenges Assessment — Research Gap
Identification — Responsible Gen-Al Use.

This framework provides a structured way to examine
Generative Al in education while considering its potential

benefits, challenges, ethical issues, and responsible use.

4. RESULTS AND DISCUSSION

The reviewed studies show that Generative Artificial
Intelligence (Gen-Al) is being used in education for
personalized learning, academic support, content
generation, and teaching assistance. The five selected
studies indicate that Gen-Al can provide learning
resources and support based on students’ needs.

However, the literature also identifies concerns related to
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inaccurate information, overdependence, privacy,
unequal access, and responsible use [1]-[5].

Therefore, Gen-Al should be used as a supporting tool
rather than a replacement for teachers or independent
learning.

Effect of Generative Al on Different Learning Outcomes
(Random Effects Model; Hedges' g
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Fig.2: Effect of Generative Al on Different Learning
Outcomes.

4.1 Personalized Learning

Personalized learning is an important application of
Generative Al in education. Al tools can provide
explanations, examples, learning materials, and other
resources according to different learning needs [1]-[4].
Yadav et al. [3] discuss the use of Gen-Al for
personalized learning content, while Chamola et al. [4]
highlight self-paced and flexible learning as potential
benefits.

However, personalized Al support does not always
guarantee better learning outcomes. Al-generated content
may sometimes be incomplete or biased. Therefore,
teachers should review Al-generated learning materials
before they are used in educational activities [1], [3], [4].
4.2 Academic Performance

The reviewed literature suggests that Gen-Al can support
students in understanding topics, obtaining explanations,
and completing academic activities. However, its effect
on long-term academic performance remains unclear.
Yan et al. [5] note that receiving quick answers and
feedback may reduce the time students spend thinking

about problems independently.

Therefore, Gen-Al can be useful for academic support
when students use it for guidance and understanding
while continuing to perform the main learning and
thinking themselves.

4.3 Student Engagement and Teaching Support
Gen-Al can support the teaching-learning process by
helping students understand difficult topics and providing
additional learning resources [1], [2], [4]. It can also assist
teachers in preparing educational content, explanations,
and learning activities [1], [2]. Automated AI support
may provide quick responses,

but Al-generated content and feedback should be
reviewed by educators to ensure accuracy and suitability
[1], [4], [5].

4.4 Academic Integrity and Overdependence
Academic integrity and overdependence are important
concerns associated with Gen-Al. Excessive use of Al
may reduce students’ independent reasoning and critical-
thinking practice [2], [5]. Students should therefore use
Al as a supporting tool while continuing to develop their
own reasoning, problem-solving, and decision-making
skills.

4.5 Accuracy and Reliability

Accuracy and reliability are important concerns because
Generative Al may sometimes produce incorrect or
misleading information [1], [2]. Students should verify
Al-generated information using reliable sources before
using it in academic work. Teachers also remain
important for academic judgement, evaluation, and
meaningful assessment.

4.6 Ethical and Social Concerns

The reviewed studies identify privacy, bias, unequal
access, and responsible use as important concerns related
to Gen-Al in education [1], [3], [4], [5]. The literature
also highlights the importance of teacher preparation,
human supervision, and appropriate guidelines for
responsible use. Gen-Al should support teachers and
students while maintaining fairness, transparency, and

responsible educational practices [1], [4], [5].

© 2026, IJSREM | https://ijsrem.com

| Page 4


https://ijsrem.com/

RS

gt 2
@REM‘E’%
< Journal

Volume: 10 Issue: 09 | Sep - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659 ISSN: 2582-3930

Comparative Analysis of Gen-Al Applications in

Education
Gen-Al Educationa | Main Key Challenge
Application | 1 Purpose Benefit
Personalize | Adaptive Individua | Bias
d Learning | content 1 support
Al Explanation | Quick Overdependenc
Academic and support e
Support assistance
Content Notes and Saves Inaccurate
time content
Generation | questions
Automated | Feedback Timely Accuracy
Feedback and feedback
assessment
TABLE. 1

5.CONCLUSION

Generative Artificial Intelligence (Gen-Al) is becoming
an important technology in education. The reviewed
studies show that Gen-Al can support personalized and
adaptive learning by providing explanations, examples,
learning materials, and other resources according to
students’ different needs [1], [3], [4]. It can also assist
teachers in preparing learning materials and lessons while
providing students with additional academic support.
When used with proper guidance, Gen-Al can support
both teaching and learning.

However, the use of Gen-Al also creates challenges such
as overdependence on technology, reduced independent
learning, inaccurate or misleading information, privacy
concerns, and unequal access [1], [2], [3], [4], [5]
Students  should therefore verify Al-generated
information and continue developing their own reasoning
and problem-solving skills. Teachers and educational

institutions also have an important role in providing

guidance and supervision.

Overall, Gen-Al should support teachers and students
rather than replace them. Its effective use requires human
supervision,  responsible  practices,  appropriate
guidelines, and protection of student data. The existing
literature is still limited by the number of long-term
empirical studies. Further research is needed to
understand the long-term effects of Gen-Al on learning
outcomes, critical thinking, and independent learning.
The educational value of Gen-Al will ultimately depend
on how responsibly it is integrated into a human-centred

learning environment.
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