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Abstract-Over the past 30 years, the integration of Artificial Intelligence (AI) into education has evolved significantly,
with research indicating a projected growth of over 45% in AI adoption by 2024. This study aims to explore how AI-
driven educational tools can create more engaging and effective learning experiences by adapting to individual
learning styles, offering timely feedback, and supporting knowledge retention. It also examines students’ attitudes
toward AI technologies and the difficulties they face in applying them. The paper examines the effects of different AI
technologies, such as adaptive learning systems, speech recognition, intelligent tutoring robots, natural language
processing (NLP), machine learning, AI-based chatbots, and smart content. Each technology makes a distinct
contribution to personalized learning, real-time student evaluation, and increased educational accessibility. For
example, adaptive learning systems tailor content to real-time information; tutoring robots deliver interactive, affect-
sensitive instruction; NLP supports dynamic language acquisition; and machine learning powers predictive analytics
for student performance. AI-based chatbots provide conversational support, and smart content curates personalized
learning materials. A comprehensive literature review highlights the analysis, leveraging varied scholarly publications
that address pedagogical advantages, methods, limitations, and key findings of AI application in education. The review
highlights the ability of AI to enhance personal learning streams, facilitate ease of administrative tasks for teachers,
and improve hybrid and distance learning environments.

Keywords - AI in Education, Personalized Learning, Adaptive Learning Systems, Intelligent Tutoring Technologies,
Student Engagement, Educational Technology

INTRODUCTION

Artificial intelligence (AI), commonly described by the public as the capability of machines or computers to think and
behave like people do, signifies the attempts towards computerized systems to emulate the human brain and behaviour
[5]. Traditional education seems to be fixed in terms of time, place, and prescribed activities, and learning process is
continuous, especially at younger students. Traditional educational systems are known to be inflexible, but they are
now changing to adapt to the technological advances of today's world [26.]As computing and information processing
technologies evolved, artificial intelligence (AI) has found extensive use in educational practices (Artificial
Intelligence in Education; AIEd), including intelligent tutoring systems, teaching robots, learning analytics
dashboards, adaptive learning systems, and human-computer interactions [1]. Since its introduction nearly three
decades ago, AIEd has been recognized as a powerful tool for enabling new paradigms in instructional design,
technological development, and education research—opportunities that were previously impossible within traditional
educational models [2]. The present construct may wrongly assume that AI will fit into the household computer
configuration. AI could enter life under various functions and in different shapes [8].

UNESCO recently released the Beijing Consensus on Artificial Intelligence and Education, urging countries around
the world to develop thoughtful policies and explore effective strategies for integrating AI into education. The goal is
to harness AI’s potential to drive innovation in teaching and learning, ensuring that technology is used to enhance
educational quality, accessibility, and inclusivity [7]. India came out with the National Strategy for Artificial
Intelligence in 2018, which made education one of the five priorities for the adoption of artificial intelligence
technology. The government of China gives great attention to the combination and development of artificial
intelligence and education, and actively promotes information informed education [6].
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One of AI’s greatest strengths in education is its ability to optimize and improve the learning experience. AI-powered
tools can analyse student progress, identify learning gaps, and provide personalized recommendations that cater to
individual needs. This not only helps students stay motivated but also fosters their creativity, curiosity, and sense of
ownership over their learning [3].

Karsenti points out that new forms of technology will dominate our lives and capture our young people, and this case
might leave schools with no option but to accommodate them. In this context, how the law, business, education, and
engineering stakeholders view this development, and how they predict artificial intelligence in the context of education
make up the theme of this research. Therefore, the aim of this research is to look at what the application of artificial
intelligence in education signifies and what type of implication it can uncover for the future of education, in the views
of the stakeholders from various sectors [4].

Fig 1: Technological structure of AI in education

Table 1: Difference between Traditional Education and Personalized learning

Discussion Teaching
mode

Learning
time

Learning
Place

Teaching
resources

Learning
objectives

Learning
methods

Learning
pathways

Traditional
education

Unified
learning in
the industrial
age is based
on
synchronized
learning
model

Fixed
time

Fixed
locations,
mostly
schools

Mostly
fixed
teaching
resources
such as
textbooks

Committed
to
delivering
subject
knowledge
to students
to enhance
their
learning

Face-to-
face
learning

Follow the
same
learning
path and
progress
forward

Personalized
Learning

Autonomous
learning
in the era
of artificial
intelligence
adopts

Flexible Anywhere,
mobile
learning

In addition
to fixed
teaching
resources,
there are
also virtual
diversified
teaching

Similar to
traditional
education

Blended
learning
combining
face-to-
face and
online
learning

Independent
selection
based on
student's
learning
pace and
needs
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flexible
teaching
strategies
based on
asynchronous
learning
models

resources

The application of AI in education has been the subject of large number of research in the last 30 years. Experts
predict that the use of AI in education will increase by more than 45% by 2024 [27].

OBJECTIVE

The objective of our research is to explore how AI-powered educational tools can create an engaging learning
experience for students by adapting to their individual learning styles, providing feedback, and helping them retain
knowledge more effectively, while also understanding students’ perspectives on these technologies and uncovering
any challenges they feel in using them.

IMPACTOF VARIOUSAI TECHNOLOGIES IN EDUCATION

 Adaptive learning: AI allows adaptive learning systems to personalize content based on student behaviour
and progress. These systems use data mining and real-time analysis to create tailored learning paths, which
is crucial in large classes where individual attention is limited [9].

The application of adaptive learning also includes a feedback loop for students. Real-time analysis and data
collection help track student performance, providing instructors with insights on areas where students
struggle and allowing for the adjustment of teaching strategies [10].

Speech Recognition in English Learning: Technologies like speech recognition and semantic analysis are
used to help students practice pronunciation, which can be difficult in large class settings where
individualized oral practice isn't feasible [11].

ALEKS, a widely used web-based assessment and learning system, demonstrated significant positive
impacts on math achievement but also revealed that the system's effectiveness is more pronounced when used
for shorter periods. This highlights the importance of using AI tools strategically and not as a replacement
for traditional methods [12]

 Intelligent tutoring Robots: The first educational robot can be traced back to the 1960s, emerging from the
AI laboratory at the Massachusetts Institute of Technology, led by Professor Pappert [13]. Over time, these
robots became smarter and more interactive. Educational robots are specifically designed to enhance
students’ analytical skills, creativity, and hands-on abilities. They stand out because of their teaching
applicability, interactivity, openness [14]. Today’s tutoring robots are equipped with a range of AI
technologies, such as voice recognition, emotion recognition (which analyses facial expressions and tone of
voice), and bionic technology that mimics human-like movements [15]. They come with different features,
categorized into five main functions: robot-subject instruction, robot-assisted instruction, robot-managed
instruction, robot-represented routine, and robot-directed instruction [16]. A great example of this is
SoftBank’s Pepper robot), which is designed to offer teaching services to students at various stages of
education, from elementary school to university. The goal is to get students excited about learning AI in a
playful way [17].

 Natural Language Processing: NLP algorithms can analyze texts, conversations, audio recordings to
identify patterns and structures in languages, aiding learners in understanding grammar, vocabulary and
syntax. NLP-powered chatbots and language models can engage learners in interactive conversations,
providing real-time feedback, explanations, and examples to reinforce learning. It makes it possible to

http://www.ijetjournal.org/


International Journal of Engineering and Techniques-Volume 11 Issue 6,
November - December - 2025

ISSN: 2395-1303 https://ijetjournal.org/ Page78

automatically translate both written and spoken language. This opens up a world of opportunities for learners,
as they can access educational content in their own language, breaking down language barriers [18]

 AI-powered chatbots have come a long way since their inception, evolving to mimic human conversation
using text or voice. These chatbots are designed to provide information in a more conversational and
interactive way. The history of chatbots dates back to the 1960s, and they've advanced significantly over the
years, driven by new technologies and a growing need for automated communication [19]. One of the first
chatbots was ELIZA, created by Joseph Weizenbaum at MIT in 1966. ELIZA was groundbreaking for its
ability to simulate human-like conversations by reflecting users' inputs as questions. Although its responses
were basic, it marked the beginning of chatbot development [20].

Another early chatbot, PARRY, was developed by psychiatrist Kenneth Colby at Stanford University in
1972. Unlike ELIZA, PARRY was designed to simulate a paranoid patient with schizophrenia. It could
engage in conversations and even exhibit delusional behavior, providing early insights into the potential of
natural language processing and artificial intelligence [21]. In 1995, Richard Wallace introduced ALICE
(Artificial Linguistic Internet Computer Entity), a chatbot that used natural language processing techniques.
ALICE won the prestigious Loebner Prize Turing Test in 2000 and 2001, where chatbots were challenged to
convincingly simulate human conversation [22]. These early chatbots paved the way for the more advanced
systems we use today, such as virtual assistants like Siri, Alexa, and more [19].

 Machine learning: It, a subset of artificial intelligence (AI), is all about teaching systems to learn from data,
identify patterns, and make predictions. By analyzing large and complex datasets, machine learning can
quickly and accurately generate results, helping us make informed decisions. In the context of education,
machine learning is especially useful for predicting student performance early on by analyzing various data
points like attendance, quiz scores, exams, and grades.
Unlike traditional methods where teachers rely solely on classroom assessments, machine learning offers a
more advanced approach. It can process large amounts of data much faster and more efficiently, giving a
clearer picture of a student's academic trajectory. By analyzing historical data and identifying patterns,
machine learning algorithms can predict which students may need additional support before it's too late.
In fact, machine learning algorithms have become some of the most effective tools for predicting student
performance. The most commonly used ones include Artificial Neural Networks (ANN), Naïve Bayes,
Decision Trees, and Support Vector Machines (SVM). These techniques help educators identify students
who may be at risk of underperforming and intervene with targeted support, allowing for more personalized
and timely interventions [23].

 Smart Content: It is like having a super-efficient, always-on personal librarian that can not only find the
books or learning materials you're looking for but also suggest new ones tailored to your interests or needs.
Imagine you walk into a library (or log into a digital platform), and instead of browsing through rows of
books or digging through endless search results, an AI quickly understands what you're looking for, organizes
it for you, and even suggests additional resources you might find interesting—all in a matter of seconds. For
example, in a school or university, Smart Content might analyze the courses you're taking and recommend
textbooks, articles, and online resources that directly support your learning. If you're interested in a specific
topic like "climate change," the AI might show you books, videos, and interactive material on that subject
and organize them based on relevance. It can also suggest supplemental readings, give you
personalized study paths, and even categorize complex materials so you can focus on what you
need most. Smart Content is a summary of various learning materials, from digital textbooks to
interfaces that can be tailored to our needs [24]. Example: Cram101 is an AI-powered service
designed to help you quickly break down and understand digital textbooks. It uses artificial
intelligence to read through textbooks, summarize each chapter, and highlight the most important
points. For just $9.95 a month, users get access to chapter summaries, practice tests, and cheat
sheets. This makes it much easier to find specific information you need, without having to sift
through an entire textbook. Whether you're studying for a test or looking to review key concepts,
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Cram101 helps you focus on what matters most and saves you time. It's a great tool for students
who want a more efficient way to study [25].


Table 2 : AI related techniques and their scenarios in education

Adaptive learning method and personalized
learning approach, academic analytics.

Assessment of students and schools

Image recognition, computer-vision, prediction
system .

Grading and evaluation of paper and exams

Data mining or Bayesin knowledge
interference.intelligent teaching systems, learning
analytics.

Personalized intelligent teaching

Face recognition, speech recognition, virtual
labs, A/R, V/R hearing and sensing technologies.

Smart school

Edge computing, virtual personalized assistants, real-
time analysis.

Online and remote education

LITERATURE REVIEW

A literature review is a method for gathering knowledge from existing literature. The literature review in this paper is
based on a narrative review approach and is analysed in the tabular format. The research procedures are comprehensive
and systematic. The review papers are from reputed published.

Discussions from different research papers are mentioned as follows:

FanOuyang,Pengcheng Jiao(2021) Artificial Intelligence in Education:The Three Paradigms

The article presents the history of Artificial Intelligence in Education (AIEd) in terms of three paradigms. Paradigm
One (AI-directed, learner-as-recipient) and Paradigm Two (AI-supported, learner-as-collaborator) have defined AIEd
over the last decades by concentrating on delivering organized learning services and collaborative learning experiences
to learners. Nonetheless, this paper suggests the way forward in AIEd as Paradigm Three (AI-enabled, learner-in-
leadership), which seeks to focus on integrating human smarts with AI. This paradigm seeks to enhance learners by
focusing on learner agency, reflection, and the power to customize AI systems to serve their unique purposes.To
support the shift to Paradigm Three, the paper identifies three key factors: multimodal data collection methods, real-
time AI algorithms, and multidimensional attributes in AIEd. Multimodal data collection, such as methods like
physiological sensing, eye-tracking, and electroencephalography, provides richer insights into learners' emotional,
cognitive, and psychological states, thereby enriching learning experiences. Real-time AI processes enable prompt
feedback and adjustments to learning activities, promoting a more dynamic and responsive learning environment.
Multidimensional attributes, including social, emotional, and ethical considerations, are also important to consider to
ensure that AI systems are human-centered and address the full richness of human learning.

Ahmet Göçen, Fatih Aydemir(2020) Artificial Intelligence in Education and Schools

AI is defined as the ability of machines or computers to imitate human thinking and behaviour. The study highlights
AI’s growing importance, with AI investments driving economic growth globally, particularly in China and North
America. This technological advancement is expected to contribute to the Fifth Industrial Revolution, impacting
various sectors, including education. The study outlines how AI could significantly reshape education by adapting to
the digital age and embedding essential 21st-century skills in schools. One key area where AI is anticipated to have a
profound impact is in personalized education. AI could enhance learning by tailoring experiences to individual student
needs, helping students discover their talents, improving creativity, and reducing teachers' administrative burdens. It
may also provide more learning opportunities for marginalized groups, such as those with disabilities, refugees, and
people living in isolated areas. The study proposes that AI can support teachers by automating routine tasks, allowing
educators to focus on guiding students and fostering one-on-one communication. The study also acknowledges
concerns that AI could eventually replace human teachers. Critics argue that transferring teaching roles to AI could
undermine the emotional and social aspects of education, which are essential for student development.

Nil Goksel,Aras Bozkurt(2019)Artificial Intelligence in education:Current insights and future perspectives
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AI Technologies: AI is transforming education by offering personalized learning experiences, smart tutoring, and
automated assessments. Researchers are diving into these trends using data mining and social network analysis,
Pedagogical Impact: With AI, learning becomes more tailored to each student, which boosts both engagement and
academic success, Challenges: There are valid concerns about data privacy, the risk of students becoming too
dependent on AI, which might hinder their critical thinking skills, and the fact that not everyone has equal access to
these AI tools, potentially widening the educational divide.

Amjad Almusaed,Asaad Almssad,Ibrahim et el (2023)Enhancing Student Engagement: Harnessing “AIED”s Power
in Hybrid Education-A Review Analysis

Hybrid Education Model: This approach blends in-person and online learning, giving students the flexibility to tailor
their education to their individual needs. It leverages digital tools like videos, simulations, and interactive modules to
boost engagement and improve learning outcomes, Role of AI in Enhancing Hybrid Education: AI plays a significant
role in keeping students engaged by offering real-time feedback, personalized learning experiences, and interactive
activities. It also helps teachers track student progress and pinpoint areas where improvement is needed,
Transformation of Teacher Roles: With the rise of AI, the role of teachers is evolving from simply delivering content
to becoming facilitators and mentors. They now guide AI-enhanced learning and offer personalized support to their
students.

Kushwant Singh,Mohit Yadav(2025) Prognosis of artificial intelligence in education

Introduction to AI and Sustainable Development: AI in education aligns with the Sustainable Development Goals
(SDGs) by fostering innovation and enhancing global education. Industry 4.0 has transformed education by promoting
personalized and efficient learning, requiring changes in higher education to prepare future professionals, Frequently
Used Tools: Computer-Aided Software (AutoCAD, SAP, STAAD, etc.) – Often used to improve spatial visualization
and technical drawing skills. Virtual Reality Tools – Cost constraints and lack of technical expertise limit widespread
adoption. Relationship Between Respondent Profile and AI Utilization: Years of Teaching Experience: No significant
relationship between experience and AI tool utilization, contradicting studies that link teaching experience to
technology adoption. Seminars and Training Attended: No significant impact of attending AI-related seminars on AI
tool usage, differing from previous findings that suggest professional development enhances AI adoption.

Xieling Chen , Haoran Xie, Gwo-Jen Hwang (2020) A multi-perspective study on Artificial Intelligence in
Education: grants, conferences, journals, software tools, institutions, and researchers

AI in Education Research Landscape: The field of AI in education (AIEd) has been rapidly evolving lately, marked
by a surge in research funding, journal publications, and conferences. This study offers a thorough look at the trends
in AIEd research, zeroing in on grants, conferences, journals, software tools, and the key institutions and researchers
involved, Research Funding and Grants: There’s been a notable influx of investment from both governments and
organizations aimed at boosting AI research in education, Leading Institutions and Researchers: The study shines a
light on the institutions and researchers who are at the forefront of innovation in AIEd. Notable universities and
research centres are spearheading the development of AI technologies for education, especially in countries like the
U.S., China, and various European nations.

S. M. Sytniakivska, O. V. Kulish(2024) Artificial Intelligence in Education :The potential impacts and challenges

Potential Benefits and Misuse of AI in Education :Educators are becoming more aware of both the perks and pitfalls
of using AI in the classroom .While teachers are excited about how AI can revolutionize learning, they’re also mindful
of its potential for misuse, stressing the need to understand how to implement it effectively in educational settings
,Preparation for Future Learning Richard Culatta, the CEO of ISTE, emphasizes the importance of getting young
learners ready for a future shaped by AI and new technologies. He points out that the focus shouldn’t just be on
incorporating AI but also on making sure students develop critical thinking and adaptability skills to tackle future
challenges, Scepticism About AI in Scientific Inquiry :Noam Chomsky is against the use of AI in scientific research,
arguing that AI models like ChatGPT rely heavily on pattern recognition and statistical correlations. He insists that
the human mind, unlike AI, can generate explanations and work effectively with limited information, making it far
superior for scientific reasoning.

Rini Mandal, Jayanta Mete(2023) Development of artificial intelligence and it impact on education tell discussions
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Integration of AI in Education: This study delves into the exciting ways AI is revolutionizing the education landscape
by bringing in innovative teaching and learning methods, Enhanced Learning Experiences AI is all about personalizing
learning. By analysing how students perform, it tailors content to fit their unique learning needs, Automated
Administrative Tasks One of the biggest perks of AI is how it lightens the load for teachers by automating tedious
tasks like grading, tracking attendance, and managing student records, AI in Assessment and Evaluation: AI
streamlines the evaluation process, ensuring that student performance is assessed accurately, fairly, and consistently.

Dr.Murtaza Ali Laghari,Dr Abida Siddique,Momina Musarat Ali(2025) Artificial Intelligence in the Context of
Education :An Emerging Trend

The authors are defining AI as a general field of technologies allowing computers to reason about their environment
and perform to attain desired objectives, in the hope of simulating activities classically believed to be tasks of human
intelligence. Methodological Approach: Using a mixed-method study approach, the research integrates quantitative
information processed using SPSS 26 and qualitative observations through theme-based analysis in examining the use
of AI in education. Implications for Teachers and Students: According to the study, teachers and students can gain
from AI implementation because it presents tools that can translate into more productive learning results.

Emilia Gómez,Vicky Charisi ,Stephane Chaudron(2021)Evaluating recommender systems with and for children:
towards a multiperspective framework.

Opportunities of RSs for Children: Recommender systems (RSs) can support learning, entertainment, and personalized
experiences tailored to children’s needs and preferences. Emerging Risks: Data Privacy: Children’s data is sensitive
and needs strong protection. Inappropriate Content: RSs may suggest unsuitable or harmful content. Over-
Exposure/Addiction: Continuous engagement may lead to screen addiction or reduced attention spans. Evaluation
Challenges: Data Scarcity: Limited child-specific data makes system training and testing hard. Multi-Stakeholder
Input: Must balance needs of children, parents, developers, and educators. Proposed Multi-Perspective Evaluation
Framework: Components: Technical, ethical, and user-cantered aspects. Stakeholders: Children, caregivers, designers,
and policymakers. Temporal Scale: Evaluate effects short-term and long-term. Methodologies: Mix of qualitative and
quantitative approaches for deeper insights.

Fig 2: Utilization of various AI tools in Engineering Education

Author and Year Title of Study Methodology Key Findings Limitations
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Nil Goksel,Aras
Bozkurt(2019)

Artificial
Intelligence in
education:Current
insights and future
perspectives

This study used data mining
and social network analysis
(SNA) to understand the
relationships between different
studies in the field of
intelligence and learning and
how the program impacts the
research community.

According to research,
learning styles, customization
and adaptive learning are
essential components of AI in
education. By modifying
material to suit individual
requirements and interests.AI
produces customized learning
experiences,departin g from a
one-size strategy Student
benefit from a more
individualized and productive
learning experience.

Concerns about data privacy and the appropriate
handling of student data. Over reliance on
technology: An over reliance on AI may reduce
critical thinking abilities and conventional
teaching approaches. Inequity: Not all students
have equal access toAI tools, which could widen
the gap between those with resources and those
without, creating more inequality in education.

Fan
Ouyang,Pengcheng
Jiao(2021)

Artificial
Intelligence in
Education:The
Three Paradigms

The study aims to summarize
key paradigms of AI in
Education..Research questions
asked:What role does AI play
in education?,How is AI
connected to existing
educational theories

AI guides learning with
structured content and
feedback,where the learner
follows predefined step,based
on behaviorism.AI
transitions from directing
learning to
supporting it and empowers
learners .

AI dictates the learning process with predefined
pathways,leaving learners to follow
instructions.This approach can feel uninspiring
or robotic.AI needs a constant stream of data to
adjust to the learner.

Amjad
Almusaed,Asaad
Almssad,Ibrahim et
el (2023)

Enhancing
Student
Engagement:
Harnessing
“AIED”s Power in
Hybrid Education-
AReview
Analysis

The study used a systematic
approach.Key insights were
collected from various
scholarly articles to understand
howAI technologies:chatbots,A
I enabled learning
systems,virtual reality are being
integrated into hybrid
educational environments.

Highlighting the most
important advancements inAI
applications for hybrid
education including virtual
reality,augmented reality and
chatbots.

The study is based on published research
meaning it does not focus on recent
innovations.The review focused only on articles
published in English excluding valuable studies
published in other languages

Ahmet Göçen, Fatih
Aydemir(2020)

Artificial
Intelligence in
Education and
Schools

A qualitative research approach
was used, that focused on
participants experiences and
perceptions about AI in
Education. The researchers
used purposeful sampling to
select participants. This means
they chose people who could
provide rich and relevant
information.

The study highlights
parrticipants expectations for
AI in education, including AI
based tools like smart
classrooms, robot assistants,
smart classrooms,
individualized education
systems, simulations, career
guidance tools, and academic
success detection
systems.These tools intended
to improve learning outcomes
for students, and facilitate
administrative tasks.

In interviews, teachers mentioned that AI could
replace teachers in the future.Several drawbacks of
AI in education include categorizing students
based on IQ,reducing human involvement in
education Additionally , AI could negatively
impactsocial relationships

Zied Bahroun ,
ChirazAnane,Vian
Ahmed,Andrew
Zacca (2023)

Transforming
Education: A
Comprehensive
Review of
Generative
Artificial
Intelligence in
Educational
Settings through
Bibliometric and
Content Analysis

The authors reviewed 217
research papers.They were
classified into themes and sub-
themes based on their content,
allowing for a clear
understanding of the different
ways GAI technologies are
being applied in educational
settings.

The paper highlights the
growing impact of Generative
AI (GAI) in
education.There has been a
significant increase in academic
publications on GAI in
education, particularly from
2023 onward, largely due to the
rise of popular tools like
ChatGPT.The integration of
GAI, especially in computer
science education, is
transforming how subjects like
programming are
taught

Educators and institutions may exhibit reluctance
to adopt GAI due to a lack of understanding ,fear
of job displacement
. Comprehensive training and change management
strategies are necessary to facilitate acceptance and
effective implementation.
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Dr.Murtaza Ali
Laghari,Dr Abida
Siddique,Momina
Musarat Ali(2025)

Artificial
Intelligence in the
Context of
Education :An
Emerging Trend

The study uses a mixedmethods
approach, combining a 5-point
Likert scale questionnaire for
285 randomly selected teachers
and interviews with 1 District
Education Officer and 10 Head
Teachers. Random sampling
was used for teachers, while
purposive sampling selected
institutional heads.

The study finds that AI is
revolutionizing education by
transforming teaching and
learning methods, enhancing
conceptual understanding, and
making education more
accessible. . AI helps both
teachers and students by
introducing effective teaching
techniques and improving
learning outcomes.

I.Interviews and questionnaire rely on participants
opinions,which may introduce subjectivity. 2.The
research focuses on Public Secondary Schools in
District Region,which may not represent AI’s
impact on education in other regions. 3.The study
captures a snapshot of AI”s impact but does not
analyze long –term effects on education.

Isni Qothrunnada,
Sasqia Ulimaz
Maghfiroh (2025)

Research Trend of
Artificial
Intelligence
Application in
Mathematics
Education

The research follows a
systematic literature review
method,analyzing AI in
mathematics education .It
involves 6 steps:1.Defining the
research question2.Selecting
the Scopus- indexed database
3.choosing keywords 4.filtering
article based on relevance
5.Reviewing 6.Analyzing them
results based on seven aspects.

Scopus Quartile ranking:1.
Most studies on AI in
mathematics are published in
61journals(14) articles
reflecting the topic’s academic
significance and high
impact .Q2 (8) articles and
Q3(9) article have nearly
equal representation
.Q4 journals have
the fewest publications.

Limited Diversity in Research Subjects: Most of
the studies reviewed were conducted at the college
level with student participants. This creates a gap
in understanding howAI can influence
mathematics education at different educational
stages, such as primary and secondary levels.
Broadening research to include a wider array of
educational contexts and age groups is crucial.

S. M. Sytniakivska,
O. V. Kulish(2024)

Artificial
Intelligence in
Education :The
potential impacts
and challenges

Methods Used: Analysis,
synthesis, comparison, and
quantitative methods
(secondary data, descriptive
statistics). Data Collection: • A
survey was conducted from
March 3 to May 21, 2024,
among students and teachers in
Ukrainian higher education
institutions .

High Al Adoption in
Education:1.100% of students
reported usingAl-based tools
or programs in education.
2.Students cited speed,
accessibility, flexibility, and
diverse perspectives as
benefits.3.Factors Driving Al
Use: The “Al boom” and
increasing popularity of Al
tools contributed to
widespread adoption

Limited Sample Size: Only 50 students surveyed
and 32 teachers from Ukrainian higher education
institutions, which might not be representative of
the whole above-mentioned academic community

Kushwant
Singh,Mohit
Yadav(2025)

Prognosis of
artificial
intelligence in
education

This study used a quantitative
correlational research design to
assess AI tool utilization in
engineering education.
Examined the relationship
between engineering
instructors’ profiles and their AI
tool usage.Quantitative data
was gathered from engineering
instructors through surveys on
their AI knowledge and
practices

This study used a quantitative
correlational research design
to assess AI tool utilization
in
Engineering education.
Examined the relationship
between engineering
instructors’ profiles and their
AI tool usage.Quantitative
data was gathered from
engineering instructors
through surveys on their AI
knowledge and
practices

1.The study focuses only on engineering
education and does not cover other subjects.
2..The research is limited to higher education
institutions and excludes secondary education.
3.The research focused on institutions in specific
regions
,limiting generalizability to other contexts.

Thomas K.F. Chiu
a,Qi Xia , Xinyan
Zhou et el (2022)

Systematic
literature review
on opportunities,
challenges, and
future research
recommendations
of artificial
intelligence in
education

The study used the PRISMA
approach: 1. Article Selection –
AI in education (AIEd) articles
(2012–2021) were retrieved
from ERIC, ProQuest, Scopus,
and WOS, narrowing from
100,355 to 1,418 based on
relevance 2.Screening &
Inclusion – After removing
duplicates and non-empirical
studies, 92 articles were
selected

1.Task Design & Adaptive
Learning Environments:AI
contributes to the
development of engaging
and interactive learning
settings.
2. Intelligent Tutoring
Systems: AI-powered systems
support students in their
learning journeys without the
need for human involvement

1.Lack of Adaptive Learning Resources AI
systems often rely on predefined learning tasks
and lack the flexibility to adapt to individual
student needs effectively 2.AI Chatbots- They
handle basic interactions and struggle with
addressing complex student queries 3.Many AI
applications remain in the experimental phase,
facing challenges related to scalability,cost.
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Mohd RushidiMohd
Amin , Ismaanzira
Ismail ,Vinesh
Maran Sivakumaran
(2022)

Revolutionizing
Education with
Artificial
Intelligence (AI)?
Challenges, and
Implications for
Open and
Distance Learning
(ODL)

The study used systematic
literature review to ensure
replicability and
transparency.Main steps
include:1.Database Selection:
Searched Scopus for relevant
studies 2.Search strategy:Used
keywords like ‘AI in ODL’with
Boolean operators 3.Time
frame: Considered study from
2014-2024 4.Inclusion criteria:
Focused on AI applications in
ODL, empirical studies.

1. AI improves ODL by
providing personalized
learning experiences, offering
real-time feedback, and
utilizing intelligent tutoring
systems.2.ODL platforms
often incorporate external
tools like cloud storage,
learning management systems
(LMS), and video
conferencing
3. AI has the potential to
perpetuate biases present in
training data, which can lead
to unequal educational
opportunities.

1.Data Privacy Constraints – The reliance on
extensive data collection for AIdriven ODL
raises significant concerns regarding data
security and ethical usage 2.Limited
Comparison with Non-AI Learning Approaches
– While studies emphasize AIdriven education,
they often lack comparative analyses with
traditional or non-AI personalized learning
methods.

Xieling Chen ,
HaoranXie, Gwo-
Jen Hwang (2020)

Amulti-
perspective study
on Artificial
Intelligence in
Education: grants,
conferences,
journals, software
tools, institutions,
and researchers

1.PublicationData Collection –
Retrieved 9,560 AIEd-related
publications from Web of
Science (WoS) (1999–2019)
using a detailed search query.
2.Analyzed the most commonly
used keywords 3.Institutional
& Geographic Analysis –
Ranked the top contributing
countries (USA, China, Spain)

1.Aied research grew rapidly
especially after 2012
2.Interdisciplinary field
covering education, AI and
neuroscience 3.USA,China
and Spain lead with top
institutions in USA
4.Funding is increasing ,
showing rising global
interest.

1.Citation-Based Influence – Relying solely on
citation counts to measure researcher impact may
overlook emerging scholars 2.Limited Funding
Scope – The analysis focused only on major
international funding bodies, missing out on
regional and private funding sources.

Emilia
Gómez,Vicky
Charisi ,Stephane
Chaudron(2021)

Evaluating
recommender
systemswith and
for children:
towards a
multiperspective
framework.

1.Recommender System
Components – The study
explores datasets, machine
learning algorithms, user
interaction, and graphical
interfaces as key components
of recommender systems 2.
Hybrid Recommendation
Algorithms – It examines
collaborative filtering, content-
based methods, demographic
systems, and knowledge-based
approaches.

1.Widespread Use Among
Children – Many children,
even toddlers, interact with
recommender systems via
platforms like YouTube and
Spotify 2. Parental Influence
– Parents play a role in
shaping children’s
experiences with
recommender systems,
sometimes using them as
digital babysitters 3. Most
recommended systems are
designed for general users,
with few studies focusing on
children’s unique
needs

1.Lack of Large-Scale Studies – Existing studies
on childrencentered RS are limited in scope and
sample size 2. Few Child-Specific Algorithms –
Most recommendation algorithms are designed
for general users rather than children 3.Limited
User Interaction Data – There is little recorded
interaction data on how children engage with
recommender systems.

Petros Lameras and
Sylvester
Arnab(2021)

Power to the
Teachers: An
Exploratory
Review on
Artificial
Intelligence in
Education

The study used systemic review
with the PRISMA framework
to search,screen,and analyze
141 studies from databases like
Web of Science, Scopus .
Thematic analysis identified
key AI applications ,teacher
competencies ,and ethical
concerns in education.

1.AIed adoption remains
limited due to lack of
awareness training and
institutional support
. 2.AIed enhances
personalized learning through
computational models that
analyze student learning
patterns ,prior
knowledge ,and teaching
strategies .
3.Many educators feel
unprepared to useAI
effectively, highlighting the
need for training
programs.

1.Only 12.7% of studies explored teacher
perceptions and experiences of AI in education
2.Studies were limited to 2008- 2020 possibly
overlooking older foundational research 3.The
study does not include detailed technical
description of AI applications unless they are
directly linked to educational contexts.

RiniMandal,
JayantaMete(2023)

Development of
artificial
intelligence and it
impact on
education

The study follows a review-
based research design using
qualitative methodology.Data
Collection:Secondary data
sources were used. The authors
analyzed information from
journals, book chapters,
articles, government
documents, and other academic
literature.

1.AI has evolved
significantly since its
inception in the 1950s,
progressing from theoretical
concepts to real- world
applications
2.Since 2010,AI
advancements like voice
assistants, facial
recognition, and smart
devices have influenced
various industries, including
education.

1The findings are qualitative and descriptive,
lacking quantitative evidence to measure AI’s
effectiveness in education 2.Although different
countries’ policies are discussed, the research
does not provide comparative data or case studies
3 The study relies solely on secondary data
sources and does not include primary data (such
as surveys or interviews with educators and
students.
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Daniel Jesus Castro
Vargas ,William
Suarez Peda(2023)

Artificial
intelligence and
Education

1.Qualitative interpretative ,
documentary –based 2. Data
collection :57 documents
selected from 208-2023
3.Sources include scientific
articles , review papers
websites 4.Documents were
chosen based on publication
date , research relevance and
credibility.

Key research areas inAI in
Education
:1.Intelligent tutoring
systems
2.Neural networks for
teaching evaluation
3.Educational data mining
for student performance
prediction 4.Recommender
systems for online learning

1.Since the limitations is based on 57
documents ,it may not fully capture the entire
landscape of AI in education 2.Lack of real
world data:The study relies on existing literature
rather than direct experiences from teachers and
students 3.

Janjirapom
Thengprasit &
PanitaWanларігов
(2022)

Framework of
Artificial
Intelligence
LearningPlatform
for Education

The study had three phases:1.
Synthesis – Reviewed 40
research papers (2016–2021) to
identify key components of AI-
based learning platforms 2.
Framework Development –
Designed an AI learning
platform framework based on
findings 3.Evaluation –
Surveyed 15 AI and education
experts using a 5-point Likert
scale, analyzing results with
arithmetic mean and standard
deviation.

Four main components were
identified:1.User:Le arne
r,teacher,admin 2.Learning
platform:User management
system
, intelligent tutoring system
etc 3.Intellogent technology
:web,mobile technology,
virtual reality ,process
monitoring 4Curriculum:
Advanced learning
supplements,data
analysis,quality
monitoring

1.Only 15 experts were surveyed which may
not fully represent the different perspectives
inAI based education
2.The study focuses on literature from 2016-
2021, possibly missing newer AI developments
3. The framework was evaluated theoretically
but not implemented in actual educational
settings 4.The selection of literature and expert
opinions might introduce bias in framework
development.

Raja Muhammad
IshtiaqKhan,Ashraf
Ali, Abdullah
Alourani (2022)

Investigating
Learners’
Experience of
Autonomous
Learning in E-
learning Context

The study used a qualiitative
approach with a survey
questionnaire adapted from
previous research .It was
distributed via whatsapp to 89
first year students in Saudi
Arabia.Responses were
analysed using SPSS,witha
reliability score of
0.81,ensuring data realiability.

1.Sttudents demonstrated a
positive inclination toward
autonomous learning.
2.Digital equity was largely
maintained due to reliable
internet access 3.Students in
well-connected areas had a
better experience with e-
learning.
4.Autonomous learning
requires
structured support.

1.The study primarily measured experiences
rather than direct learning outcome. 2Focused
on first-year students in Saudi Arabia, limiting
generalizability. 3.Small sample size (only 89
responses out of 113 invited). 4.Reliance on
selfreported data, which may introduce response
bias.

Iris Heung Yue Yim A critical review
of teaching and
learning artificial
intelligence (AI)
literacy:
Developing an
intelligence-based
AI literacy
framework for
primary school
education

Article Selection: A systematic
search in four databases (ACM,
IEEE, Scopus,Web of Science)
for peer-reviewed articles on AI
literacy frameworks. Article
Screening: Articles were
screened for relevance,
excluding duplicates, leaving
19 studies. Data Coding and
Analysis: Key information on
methodologies and themes was
coded, wiith validation by two
researchers.

Diversity in Theoretical
Approaches: The theoretical
orientations varied, with some
frameworks employing
constructionism, Bloom’s
taxonomy, and cognitive-
affectivesocial
approaches.Learning Focus:
The learning focuses identified
in these frameworks included
competencies such as AI ethics,
computational thinking, data
literacy, and digital literacy.
However, there is a need to
adapt these concepts for
primary school
students.

1.Focus on Theoretical Frameworks: Many of the
frameworks explored in this study are based on
higher education or computer science, which
may not be suitable for primary school students
who lack technical backgrounds
2.Most of the research reviewed came from
Western countries, potentially overlooking
important perspectives from non Western
contexts where AI literacy needs and
frameworks could differ significantly.

CONCLUSION

In recent decades, Artificial Intelligence (AI) has really made its mark in the world of education, transforming how
students learn and how teachers instruct. This research highlights the incredible potential of AI to create a more
personalized, flexible, and engaging learning experience for students of all ages. With tools like adaptive learning
systems, speech recognition, intelligent tutoring robots, natural language processing (NLP), machine learning, and AI-
powered chatbots, educators can tailor their support to fit each student’s unique learning style, pace, and needs. One
of the standout features of AI in education is its ability to provide instant feedback and monitor student progress in
real time. For instance, adaptive learning tools can modify lessons based on what a student already knows or where
they might be struggling. Meanwhile, tutoring robots and chatbots are available around the clock to answer questions,
making learning more interactive and accessible. NLP helps students enhance their language and communication
skills, while smart content simplifies the process of finding useful learning resources without wasting hours searching.
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From the research we’ve looked at, it’s evident that AI is already making a positive impact on how students learn and
how teachers handle their workloads. Teachers can devote less time to repetitive tasks like grading and focus more on
providing personalized support to their students. AI also fosters more engaging hybrid learning environments, allowing
students to learn both in the classroom and online at their own pace. This is particularly beneficial for students in
remote areas, those with disabilities, or anyone who needs more flexible learning options. There are also concerns
about privacy, as AI systems collect a lot of personal data. Some people worry that students might become too
dependent on AI tools, which could affect their critical thinking and social skills. It’s also important to remember that
while AI can do a lot, it cannot replace the emotional support and guidance that human teachers provide. To make the
most of AI in education, it’s important for schools, governments, and technology companies to work together. Clear
policies, proper training for teachers, and responsible use of AI are needed to make sure it benefits everyone. AI should
be used as a tool to help, not replace, the human elements of teaching and learning.

In the coming years, AI is set to play an even more significant role in education. However, for it to really thrive, we
need to ensure it’s used ethically, inclusively, and with a focus on what students and teachers truly need. When we
strike the right balance, AI can transform education for millions of learners globally, making it more effective,
equitable, and inspiring.
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