
IJSRD - International Journal for Scientific Research & Development| Vol. 13, Issue 3, 2025 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 236 

Role of Artificial Intelligence in Education 

Ankit Dindayal Meshram1 Dr. Mrs. Pratibha Adkar2 
1,2Master Of Computer Applications 

1,2PES Modern College of Engineering Pune, India
Abstract — Artificial Intelligence (AI) is emerging as a 

powerful agent of change in education, reshaping traditional 

learning methodologies and enhancing student engagement 

through intelligent learning platforms. This paper explores 

the evolution of AI, its applications in education, and its 

impact, both positive and negative on the learning process. 

AI-driven tools such as adaptive learning systems, intelligent 

tutoring, automated assessments, and virtual teaching 

assistants have revolutionized classroom experiences, 

making education more personalized and data-driven. This 

paper includes an introduction to AI, literature reviews, 

working of AI, the impact of AI in education; positive and 
negative, benefits of AI, comparisons, methodology, and 

conclusion. 
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I. INTRODUCTION 

Artificial Intelligence (AI) involves machines mimicking 

human cognitive abilities, including learning that is all about 

equipping machines with the capacity to think and behave 

like humans. That means they can learn new things, solve 

problems, reason through challenges, and even understand 

and use language essentially simulating the way of thinking 

and communication. AI includes subfields like machine 
learning (ML), deep learning, and natural language 

processing (NLP), which enable computers to analyze vast 

amounts of data an make informed decisions with minimal 

human involvement. 

Artificial intelligence (AI) refers to systems that can 

independently demonstrate intelligent behaviour to achieve 

specific goals by evaluating their environment and taking 

appropriate actions. AI is the newest and most transformative 

technologies today, and since it’s already deeply embedded 

in our daily lives, it’s crucial to use it responsibly. While 

some people view AI with fear, others see it as a tool to 
unlock human potential, reshape industries, create jobs, and 

bring innovative ideas to fields like education. 

In modern times, intelligence is often linked to 

cognitive science, which combines insights from philosophy, 

neurology, linguistics, psychology, and AI. AI technologies 

are increasingly capable of recognizing speech, images, and 

environmental cues, learning from data, engaging in abstract 

thinking, and making decisions. This allows them to respond 

more independently to changes in their surroundings. 

Cognitive science, as a multidisciplinary field, studies the 

mind and its processes, while  

AI focuses on replicating human mental functions 
like planning, reasoning, problem-solving, and decision-

making. As one author puts it, most of us would agree that we 

are examples of intelligent behaviour, whether natural or 

artificial. 

Thanks to the internet, machine learning is 

becoming more deeply woven into global digital ecosystems, 

shaping how people live and interact worldwide. This 

integration, along with the growing power and availability of 

devices, the increasing volume and complexity of data, and 

ongoing advances in AI algorithms, is enhancing data 

processing capabilities far beyond human capacity.  

AI has transformed the education sector, changing 

how students learn and educators teach. With AI-driven 

personalized learning, automated grading, intelligent tutoring 

systems, and real-time analytics, education is becoming more 

efficient and accessible. AI is also reshaping curriculum 
design, assessment methods, and student engagement 

strategies. 

II. METHODOLOGY 

This study employs a review-based approach, extracting 

valuable insights from existing research papers, articles, and 

journals. By analyzing these diverse sources, we aim to 

achieve our study's objectives aim to deepen our 
understanding of the topic.  

III. LITERATURE SURVEY 

1) Vashistha, H., & Madhusoodanan, H. (2025). 

The study by them examines the ethical considerations of 

using Artificial Intelligence (AI) in education, advocating for 

the inclusion of AI ethics in academic curricula to prepare 

future professionals. It discusses the benefits of personalized 

learning and efficient data analysis, alongside risks such as 
algorithmic bias and overdependence on technology. The 

authors highlight the need for collaboration among fields like 

philosophy, law, education, and computer science to create a 

comprehensive ethical approach, emphasizing transparency, 

fairness, and accountability. They conclude by urging 

educators, policymakers, and AI practitioners to work 

together to ensure responsible and ethical AI use in education. 

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

Artificial Intelligence is transforming how we do things how 

we learn by personalizing education, streamlining 

administrative tasks, and making teaching more effective. 
More students around the world are using AI tools, which 

brings both exciting possibilities and some challenges. While 

AI can drive innovation, there are legitimate concerns 

regarding misinformation, reliance on technology, and less 

personal interaction. It’s crucial for educators to use AI 

ethically and receive the right training, while also being 

mindful of algorithmic bias and ensuring every student has 

equal access. Ongoing research should explore how we can 

adapt curricula, understand the social effects of AI, and 

promote fairness in education. With careful planning and 

clear guidelines, AI has the potential to enhance learning 

while keeping its human touch. 
3) Mandal, R. & Mete, J. (2024) 

The study by authors explores how Artificial Intelligence 

(AI) is changing education, evolving from a theoretical 
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concept to useful tools like voice assistants. AI aims to 
personalize learning, automate tasks, and enhance 

accessibility, with many countries supporting its integration 

in classrooms. However, challenges still exist, including high 

costs, ethical concerns, and a widening digital divide. While 

AI offers benefits like 24/7 access and greater efficiency, it 

also raises job security issues for educators. The research 

emphasizes that AI is meant to be a helpful ally for teachers 

rather than a replacement. Its role is to enhance the way 

teachers support their students, doing so in an ethical and 

responsible manner. 

4) Yao, J. (2024).   

The paper by Yao J. explores the role of generative artificial 
intelligence (AI) in transforming education through 

technologies like intelligent recommendation systems and 

simulation tools. Generative AI is emerging as a powerful 

tool in education, offering personalized learning, intelligent 

feedback, and simulation-based teaching. It helps tailor 

content to student needs and supports complex problem-

solving. However, challenges like overdependence, reduced 

student autonomy, data privacy risks, and immature 

technology are noted. The paper stresses the need for ethical 

use, continuous improvement, and proper regulation. For 

responsible integration of AI in education, it's important for 
teachers, students, and policymakers to all actively engage in 

the process. 

5) Muhammad, T., & Mohammad, L. (2024). 

The integration of AI in the medical education is reshaping 

traditional learning through personalized, adaptive, and 

simulation-based methods. Technologies such as intelligent 

tutoring systems and virtual simulations enhance clinical 

skills, engagement, and real-time feedback. These tools also 

alleviate educators’ administrative workloads. Despite these 

benefits, concerns topics like data privacy and algorithmic 

bias,  lack of AI transparency persist are important to 

consider. The paper highlights the significance of ethical 
guidelines, regulatory support, and interdisciplinary 

collaboration to ensure effective and responsible AI use in 

medical training. 

6) Li, W. (2024). 

This paper examines AI’s growing role in education, focusing 

on key drivers like cloud computing, big data, and algorithms. 

It highlights AI applications such as intelligent tutoring 

systems and educational robots, which enhance personalized 

learning and reduce teachers' workloads. Challenges in AI 

adoption are discussed, with a call for a framework to 

integrate AI into education. Ethical concerns like data privacy 
and algorithmic bias are emphasized, along with the need for 

ethical guidelines. The paper also addresses regional 

differences in AI adoption, noting Western countries’ 

innovation and Eastern countries’ caution. In the end, it 

explores the ways AI can positively transform education, 

while also recognizing the challenges that might arise along 

the way. 

7) Sumathy, V., & Navamani, G.  (2024). 

Their study explores how AI-driven personalized learning 

transforms education by tailoring instruction to individual 

student needs. AI technologies like machine learning, NLP, 
and intelligent tutoring systems adapt content, provide real-

time feedback, and enhance student engagement and 

performance. The paper highlights significant benefits, 

including improved retention, motivation, and academic 
outcomes. However, it also identifies key issues related to 

data privacy, algorithmic bias, and the digital divide. Ethical 

concerns are emphasized, particularly around fairness and 

transparency in AI systems. The authors stress the importance 

of collaboration among educators, technologists, and 

policymakers. They argue that inclusive and ethical 

implementation is essential for long-term success. The study 

concludes that AI has the potential develop more equitable 

and effective learning environments when applied 

responsibly. 

IV. WORKING OF ARTIFICIAL INTELLIGENCE  

Artificial intelligence (AI) uses large numbers of datasets and 

databases along with various algorithms for learning and 

making predictions. At first, data is collected from various 

sources then it is applied to mathematical models, for 

recognizing the patterns by the system. After training, these 

algorithms adapt to new information, helping AI perform 

complex tasks like image recognition and language 

processing more accurately over time. 

 
Fig. 1: Artificial Intelligence, Machine learning & Deep 

learning 

A. Machine Learning (ML): The Backbone of AI 

Machine Learning, often abbreviated as ML, is a critical 

subset of AI that enables computers to learn and improve their 

performance over time using data, without being limited by 

past experiences specifically programmed for each individual 

task. It's behind many user-friendly applications, like spam 

filters, recommendation systems, fraud detection, and 

predictive analytics. 

In ML, there are three main approaches: 

1) Supervised Learning (Learning from Labeled Data)   
In Supervised learning it involves training of AI models based 

on labeled datasets, where every input is paired with a output 

which is known. The model learns by identifying the 

relationships between inputs and outputs, which it then uses 

to make predictions on new data. 

2) Unsupervised Learning (Finding Patterns in Unlabeled 

Data)  

Unsupervised learning tackles unlabeled datasets, meaning 

the AI must discover hidden patterns on its own. This 

approach is great for identifying trends, clusters, and outliers. 
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3) Reinforcement Learning (Learning from Rewards and 
Penalties)   

Inspired by how humans learn through trial and error, 

reinforcement learning involves AI interacting with its 

environment, performing actions, and receiving feedback in 

the form of rewards or penalties. By the time it learns which 

leads to positive outcomes. 

B. Emerging Learning Techniques   

− Semi-Supervised Learning : This is an approach that 

mixes both labeled and unlabeled data to make learning 

more effective. By leveraging the strengths of both types 

of data, it helps models learn better and faster, ultimately 

leading to improved performance. 

− Self-Supervised Learning : Here, AI generates its own 

labels from raw data, seen in advanced models like GPT-

4 and BERT, helping AI grasp context better in large text 

corpora. 

C. Neural Networks: The Brain Behind AI 

Neural networks are the foundation of modern AI, designed 

to mimic the structure of the human brain. These networks 

consist of interconnected artificial neurons that process and 

relay information. 

1) Structure of a Neural Network   

A Neural network consists of three main layer which are 
follows:  

a) Input Layer: The input layer is the gateway for raw 

data entering the network, serving as the foundation 

for all subsequent processing and analysis. 

b) Hidden Layers: These perform intricate calculations 

using various activation functions, such as ReLU 

(Rectified Linear Unit) and Sigmoid 

c) Output Layer: This is where the final decision is 

made (for instance, determining if an image is of a 

“dog” or a “cat”). 

D. Deep Learning: AI’s Superpower 

Deep Learning is an exciting area of machine learning that 

uses complex, multi-layered neural networks to analyze and 

make sense of huge amounts of data. It helps at recognizing 

various complex patterns, making them invaluable in various 

applications: 

− Facial Recognition: Used for secure phone unlocking 
and surveillance. 

− Self-Driving Cars: These are revolutionizing the way we 

think about transportation. These vehicles use advanced 

AI technology to recognize and understand their 

surroundings, like pedestrians crossing the street, traffic 

signs indicating rules, and obstacles in their path. 

− Medical Image Analysis: AI assists in detecting diseases, 

like identifying tumors in X-rays and MRIs. 

1) Key Deep Learning Architectures: 

a) Convolutional Neural Networks (CNNs): These are 

fantastic for image-related tasks, such as detecting 
objects in pictures. 

b) Recurrent Neural Networks (RNNs): These are 

designed to handle sequential data, making them 

useful for speech recognition and processing 

language. 

c) Transformers: The foundation of modern AI models 
like ChatGPT; they help the AI understand long-

range context. 

E. Natural Language Processing (NLP): Assisting 

Machines in Understanding Human Language 

Natural Language Processing (NLP) is an exciting area of 

artificial intelligence (AI) focused on teaching machines to 
understand and work with human language.  

Recent breakthroughs have brought us advanced 

models like GPT-4, BERT, and T5, which are capable of 

generating text, summarizing information, and even crafting 

poetry. It’s a fascinating time for language technology! 

F. Computer Vision: Teaching Machines to See and 

Understand Images 

Computer Vision is another remarkable aspect of AI that 

focuses on helping machines analyze and make sense of 

visual information from images and videos. It’s making a 

difference in numerous fields 

Thanks to deep learning models, especially 

Convolutional Neural Networks (CNNs), computer vision 

has seen extraordinary improvements, allowing AI to perform 

tasks like image classification and object detection with skill 

comparable to (or even surpassing) that of humans. It's an 

exciting era for technology and its capability to see and 
interpret our world. 

V. IMPACTS OF USING ARTIFICIAL INTELLIGENCE IN 

EDUCATION 

Artificial intelligence (AI) has become a vital driver of 

development and innovation across all industries, including 

education. However, Artificial intelligence has both 

advantages and disadvantages. Which are as follows: 

Positive Impacts of Artificial Intelligence 

A. Human Error Reduction  

AI-driven decisions are based on predefined algorithms and 

programmed data, which significantly minimizes errors and 

enhances the precision and accuracy of tasks (Humble & 

Mozelius, 2022; Ahmad et al., 2021). 

B. Teacher Support 

AI helps teachers in grading by automaton, preparation of 

lessons, and also help teachers to identify students based on 

their performance and provide them  additional support. AI-

generated lesson plans provide a foundation for teaching 

specific topics, making the teaching-learning process more 
engaging. AI-powered analytics also offer insights into 

student behaviour and performance, enabling teachers to 

intervene and provide targeted assistance (Annuš, 2024; 

Celik et al., 2022; Ahmad et al., 2021). 

C. Personalized Learning 

AI is transforming education by making learning more 
personal. It takes into account each student’s unique needs, 

interests, and learning styles to create a tailored experience. 

By looking at things like test scores, attendance, and other 

relevant information, AI can pinpoint where students excel 

and where they might be struggling. This insight allows 
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teachers to adapt their teaching strategies to better support 
each individual learner. 

D. 24/7 Universal Access to Learning 

Unlike humans, AI systems can operate continuously without 

interruption. They process information faster and can handle 

multiple tasks simultaneously while delivering accurate 

results. This provides students with the flexibility to access 
learning materials anytime, fostering self-paced learning and 

enhancing self-study habits (Pisica et al., 2024; Miao et al., 

2021). 

E. Quick Feedbacks and Responses 

While AI cannot replace human instructors, AI tutors and 

chatbots offer one-on-one learning experiences, answering 
student queries and providing feedback 24/7 (Gathright et al., 

2024; Neha, 2020). 

F. Automation of Manual Tasks  

AI streamlines repetitive and time-consuming administrative 

tasks such as managing student registers, creating timetables, 
and issuing certificates. This increases efficiency and reduces 

the likelihood of errors (Shaikh et al., 2022). 

G. Negative Impacts of Artificial Intelligence 

1) High Costs 

Implementing AI in education can be expensive, as it requires 

the latest technology, software, and continuous updates to 
remain effective and meet standards . 

2) Lack of Creativity 

AI operates based on pre-fed data and lacks the ability to 

think creatively or outside the box. Unlike humans, it cannot 

use independent reasoning to navigate complex or unfamiliar 

situations. 

3) Promotion of Laziness 

The convenience of AI-based technologies, such as virtual 

assistants (e.g., Alexa, Siri) and smart home appliances, can 

make individuals overly reliant on technology, reducing their 

motivation to think critically or solve problems 

independently.  
4) Lack of Ethics and Security 

AI systems lack moral or ethical judgment and cannot act 

independently. Additionally, AI technologies are vulnerable 

to misuse by hackers, posing risks to privacy and security. 

5) Threat to Human Employment 

The increasing adoption of AI technologies, such as chatbots 

and robots, in sectors like education, healthcare, and 

manufacturing, is replacing human jobs, leading to concerns 

about unemployment  

6) Digital Divide 

While AI offers personalized learning and global access to 
education, it also exacerbates the digital divide. Students in 

remote or underprivileged areas often lack access to the 

necessary technology and devices, widening the gap between 

privileged and disadvantaged  

VI. BENEFITS OF ARTIFICIAL INTELLIGENCE IN EDUCATION 

Education has always been a cornerstone of human 

development, helping to shape minds and build futures 

through structured learning experiences. For many years, we 
relied on traditional education methods, which focused on in-

person teaching, a set curriculum, and strict assessments. But 
now, with the rise of artificial intelligence (AI), the landscape 

of education is changing dramatically. AI-driven systems are 

making learning more personalized, adaptable, and efficient. 

This evolution is transforming not just how we learn, but also 

how we measure success and making education more 

accessible by sharing knowledge and engaging for everyone, 

no matter where they are in the world. 

A. Personalized Learning: The Shift from Standardization to 

Adaptation 

− Traditional Education: Traditional education often 

functions like a rigid assembly line, limiting individual 

potential and creativity. Every student moves through the 

same curriculum, whether they're flying through it or 

barely keeping up. This one-size-fits-all approach can 

leave many students feeling either unchallenged or 

overwhelmed. Those who grasp concepts quickly might 

find the material boring, while others could feel lost and 
unsupported, leading to frustration and disengagement.  

− AI driven Education: Enter AI-driven education 

platforms, which are changing the game by providing a 

more personalized learning experience. These platforms 

adapt to each student's unique journey, adjusting lessons 

based on their progress and performance. For example, 

systems like Knewton and Duolingo employ algorithms 

that analyze how students engage with content, allowing 

them to fine-tune the difficulty of lessons. This means 

that learners can move at their own pace, spending extra 

time on challenging topics while speeding through the 

areas they already grasp.  
But it doesn’t stop there. AI in education taps into 

cognitive learning models that help predict how a student 

will perform in the future, suggesting additional 

resources that can further enhance their understanding. 

This level of customization makes learning not just more 

engaging, but also more effective. By focusing on 

individual needs, AI-driven platforms are creating an 

educational environment that truly supports each 

student's growth in a way that traditional methods 

seldom can. 

B. Assessment and Feedback: From Delayed Results to 

Real-Time Insights 

− Traditional Methods: Assessment is a critical part of the 

educational journey, helping teachers track student 

progress and pinpoint where improvements are needed. 

In many traditional classrooms, assessments often come 

in the form of written exams, quizzes, and standardized 
tests, which teachers evaluate manually. Unfortunately, 

this method can lead to delays of days or even weeks 

before students receive feedback, missing out on the 

opportunity to improve their performance in a timely 

manner. Additionally, traditional assessments typically 

give only a numerical grade, lacking in-depth insights 

into specific mistakes or misunderstandings.  

− AI driven Methods: The introduction of AI is changing 

this landscape by allowing for real-time feedback and 

automated grading. Innovative AI-powered tools, like 

EdX's automated essay scoring system, can assess 
written responses instantly and provide valuable 
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feedback, enabling students to work on their writing 
skills without having to wait for a teacher’s evaluation. 

AI can also spot patterns in the errors students make, 

helping to identify common misconceptions and deliver 

focused support when it's needed.  

C. The Changing Role of Teachers: From Lecturers to 

Facilitators 

− Traditional Education: In traditional education, teachers 

have often been seen as the primary source of 

knowledge, tasked with delivering lessons, grading 

assignments, and juggling numerous administrative 

responsibilities. This conventional structure can be 

overwhelming, leaving little room for the individualized 

attention that many students crave. With large class sizes, 

it’s a challenge for teachers to meet the unique needs of 

each learner.  

− AI driven Education: Enter AI a transformative force that 

is reshaping the way we think about education. Teachers 
are shifting their roles from simply being sources of 

knowledge to becoming guides and facilitators in the 

learning journey. Automation driven by AI is taking over 

the more mundane tasks like grading and attendance 

tracking, freeing up teachers to engage in deeper, more 

meaningful interactions with their students.  

Imagine a classroom where students can access AI-

powered virtual tutors or chatbots, available 24/7 to 

answer questions and guide them through their learning 

journey. This not only helps students feel supported but 

also empowers them to take charge of their own 

education.  
There’s a common concern that AI might take away 

teachers’ jobs, but this narrative misses the mark. In 

reality, AI is here to enhance the teaching profession, not 

replace it. By shouldering routine tasks, AI allows 

educators to invest their time and energy into more 

creative teaching strategies, mentorship, and emotional 

support for their students. As a result, the learning 

experience becomes richer and more personalized, 

fostering an environment where both students and 

teachers can thrive. 

D. Content Delivery: The Evolution from Static Textbooks 

to Immersive Learning 

− Traditional Methods: For a long time, education has 

revolved around textbooks, printed materials, and 

lectures. While these traditional methods have served us 

well over the years, they often miss the mark when it 

comes to keeping students actively engaged. Too often, 
learning can feel like a one-way street, where students 

are simply soaking up information rather than truly 

interacting with it. Plus, textbooks can become outdated 

quickly, requiring constant updates and new editions that 

might not be accessible to everyone.  

− AI driven Methods: Enter the world of artificial 

intelligence, which brings a fresh, interactive twist to 

how we learn. With AI-driven platforms, students can 

access digital textbooks that are updated in real time, so 

they always have the most current information at their 

fingertips. But that’s just the beginning. AI also enhances 
the learning experience through exciting tools like 

gamification, augmented reality (AR), and virtual reality 
(VR).   

E. Expanding Access to Education: Breaking Geographical 

and Social Barriers 

− Traditional Education: Traditional education, with its 

reliance on physical classrooms, often creates barriers 

that many students struggle to overcome. For those living 
in rural or underserved areas, access to quality education 

can feel like a distant dream due to a shortage of qualified 

teachers and resources. This challenge is further 

heightened for individuals with disabilities, who may 

find traditional learning environments unwelcoming or 

ill-equipped to meet their unique needs.  

− AI driven Education: Thanks to advancements in 

technology, particularly AI-driven education, these 

barriers are beginning to crumble. Online platforms like 

Coursera, Udemy offer courses that anyone can access, 

regardless of where they live. This means that a student 
in a small village can learn from professors at top 

universities just as easily as someone in a bustling city. 

AI also plays a crucial role in bridging language gaps; 

with tools that provide real-time translation, students can 

engage with content in their native language, making 

learning more accessible.  

Moreover, innovation doesn’t stop there. AI is 

enhancing inclusivity with tools like speech-to-text for the 

hard of hearing and text-to-speech for those with visual 

impairments. These technologies are making a positive 

impact by helping people engage more fully with the world 

around them. This focus on accessibility ensures that 
everyone, regardless of their circumstances, has a fair chance 

to learn.  

VII. CONCLUSION  

This study investigates Artificial Intelligence is transforming 

education in remarkable ways, offering personalized learning 

experiences, streamlining administrative tasks, and 

generating valuable insights from data. This study explored 
the various ways AI is shaping our educational landscape, 

from intelligent tutoring systems that cater to individual 

student needs to adaptive learning platforms that adjust to 

different learning paces. However, it’s important to 

remember that while AI can boost efficiency and access, it 

can't replicate the essential human qualities of mentorship, 

creativity, and emotional intelligence that are vital in 

education. The research proposes a thoughtful framework for 

integrating AI into the educational system, focusing on 

equitable access, collaboration between teachers and AI 

systems, and ethical governance. We must also confront 

significant challenges, such as the digital divide, the risk of 
becoming overly dependent on automation, and concerns 

about data privacy. Addressing these issues will require 

proactive policy changes and inclusive design approaches. As 

AI technology advances, our success in education will hinge 

on finding the right balance between innovative tools and a 

human-centered approach to teaching and learning. Future 

studies should look into the long-term effects of AI on 

cognitive development, establish strong ethical guidelines, 

and develop scalable models that support under-resourced 
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institutions. By using AI responsibly, we can work toward 
creating more inclusive, adaptive, and effective learning 

environments for everyone, everywhere. 
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