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Abstract - Personalized learning remains one of the most 

important goals in modern education, as traditional systems 

often fail to adapt to each learner’s unique pace, style, and 

comprehension level. Existing e-learning platforms provide 

static lessons and limited feedback, lacking AI-driven 

personalization, real-time interaction, and multilingual 

accessibility. These limitations lead to uneven learning 

progress, low engagement, and limited concept retention 

among students. 

 

This project presents a GenAI-Based Personalized AI Tutor 

that integrates advanced Generative Artificial Intelligence 

(GenAI), Machine Learning (ML), and Natural Language 

Processing (NLP) to deliver intelligent, adaptive, and 

interactive learning experiences. The system introduces 

multiple modules, including: 

 

• AI Learning Companion – A conversational tutor capable 

of explaining topics, answering queries, and engaging 

learners through natural language. 

• Personalized Curriculum Generator – Creates customized 

study plans and adaptive learning paths based on student 

performance. 

• Progress Analyzer – Tracks academic growth using AI- 

driven analytics and provides personalized feedback. 

• Student Knowledge Graph – A dynamic digital profile that 

records learning history, identifies weak areas, and 

recommends targeted improvements. 

 

The platform is developed using Flask (backend), React 

(frontend), and MySQL (database), integrated with Ollama 

Phi/ChatGPT models for intelligent tutoring and content 

generation. It supports multilingual learning, ensures data 

privacy, and operates efficiently even in low-bandwidth 

environments. 

 

By offering adaptive tutoring, real-time assessment, and 

personalized study recommendations, this project 

demonstrates how Generative AI can transform digital 

education, improve accessibility, and promote data-driven, 

student-centered learning experiences. 

 

This comprehensive system aims to provide scalable, 

adaptive, and inclusive academic support, redefining the 

way students learn, practice, and progress in the era of AI- 

powered education. 

 

Keywords: Personalized AI Tutor, Adaptive Learning, 

Educational Analytics, GenAI, NLP, AI in Education, 
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1. INTRODUCTION 

 

 

In the rapidly evolving landscape of digital education, 

personalization and adaptability have become essential to 

improving learning outcomes and student engagement. 

However, most educational systems still struggle to deliver 

customized academic support that addresses each learner’s 

unique pace, comprehension level, and learning style. Students, 

especially in under-resourced or rural areas, often face 

challenges such as limited access to expert guidance, delayed 

academic feedback, language barriers, and lack of adaptive 

learning resources. These issues hinder learning continuity and 

motivation while increasing the burden on educators, who must 

manage diverse learner profiles without adequate technological 

support. Traditional e-learning platforms primarily focus on 

providing static video lectures, pre-set quizzes, and 

standardized study materials. These systems fail to adapt 

dynamically to each learner’s needs, offering the same content 

regardless of individual progress or understanding. 

Consequently, students receive minimal feedback, experience 

slow conceptual growth, and often lose interest in the learning 

process. 

 

The GenAI-Based Personalized AI Tutor is designed to 

overcome these limitations by integrating Generative 

Artificial Intelligence (GenAI), Machine Learning (ML), 

and Natural Language Processing (NLP) to create a dynamic, 

adaptive, and interactive learning ecosystem. Unlike 

conventional systems, this platform provides real-time concept 

explanations,  personalized  lesson  planning,  adaptive 

https://ijsrem.com/
mailto:kalaivani.k.csd@snsce.ac.in
mailto:praaneshramesh2004@gmail.com
mailto:suryams627@gmail.com
mailto:vikramelangovan769@gmail.com


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

                          Volume: 09 Issue: 10 | Oct - 2025                               SJIF Rating: 8.586                                       ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI:  10.55041/IJSREM53002                                                |        Page 2 
 

assessments, and multilingual communication. Its core modules 

— including the AI Learning Companion for 24/7 tutoring, 

the Personalized Curriculum Generator for adaptive study 

planning, the Progress Analyzer for performance tracking, and 

the Student Knowledge Graph for storing and analyzing 

learner data — work cohesively to ensure continuous learning 

improvement. By combining advanced AI algorithms with an 

intuitive and multilingual user interface, the system ensures that 

learners can study efficiently anytime and anywhere, while 

educators gain valuable insights through automated analytics. 

The platform supports real-time feedback, concept 

reinforcement, and adaptive recommendations, transforming 

how students interact with educational content. The demand for 

intelligent and personalized learning solutions continues to rise 

as education becomes increasingly digital and global. Most 

existing AI-powered platforms focus on limited functionalities 

such as question answering or exam preparation, without 

offering a holistic and continuously adaptive learning 

experience. Moreover, many of these systems lack inclusivity 

features like multilingual interaction or accessibility in low- 

connectivity environments. The proposed GenAI-Based 

Personalized AI Tutor addresses these challenges by 

providing a unified ecosystem that personalizes tutoring, tracks 

performance, and delivers actionable insights through a 

reusable digital learning profile. 

 

By leveraging GenAI, ML, and NLP, the system empowers 

students with self-paced, interactive, and adaptive learning 

opportunities. It minimizes redundancy, automates feedback, 

and provides continuous performance monitoring. This project 

aims to redefine digital education by making learning more 

personalized, data-driven, and inclusive, ultimately bridging 

educational gaps and enhancing learning outcomes for diverse 

groups of students. 

 

 

2. EXISTING SYSTEM 

 

 

Existing online learning systems and educational applications 

primarily focus on providing pre-recorded lessons, 

standardized tests, and static study materials. While these 

systems have made education more accessible, they lack real- 

time adaptability, personalization, and continuous performance 

tracking. Students receive the same content regardless of their 

pace or understanding level, resulting in poor engagement and 

inconsistent learning progress. Moreover, current systems offer 

limited interactive support and minimal automation, requiring 

constant manual intervention by teachers to monitor and assist 

students individually. The absence of intelligent tutoring 

capabilities, personalized feedback mechanisms, and data- 

driven progress analysis creates a major gap between digital 

learning and true personalized education. As a result, learners 

face challenges in concept retention, motivation, and timely 

academic support. 

 

. 

1. Static Learning Structure 

Most current e-learning systems deliver the same content and 

assessments to all learners. This one-size-fits-all approach fails 

to consider individual differences in comprehension, pace, or 

prior knowledge. As a result, faster learners become 

disengaged, while slower learners struggle to keep up. 

2. Lack of Personalized Feedback 

Existing platforms provide limited or delayed feedback, usually 

through automated scoring systems. These methods fail to 

identify specific learning gaps or suggest targeted 

improvements, leaving students unaware of their weaknesses 

and progress patterns. 

3. Limited Interactivity and Real-Time Assistance 

Most systems are non-conversational and rely on pre-recorded 

materials or static text. Students cannot ask contextual 

questions or seek instant clarifications. This lack of interactivity 

makes the learning experience passive and less engaging, 

reducing overall understanding and retention. 

4. Poor Accessibility and Adaptability 

Many platforms are language-restricted, dependent on high- 

speed internet, and lack mobile optimization. This limits 

accessibility for learners in rural or under-resourced areas and 

excludes those who prefer studying in regional languages. 

Additionally, systems rarely adapt lesson difficulty or format 

based on learner performance. 

 

Limitations of the Existing System 

 

• Time-Consuming: Existing e-learning platforms require 

students to manually search for lessons, quizzes, and 

resources without automated guidance. 

• Lack of Personalization: Most current online learning 

systems deliver the same content to every student, ignoring 

individual learning styles, pace, and previous performance. 

• Limited Interactivity: Traditional platforms provide 

static videos or notes with no real-time, AI-driven tutoring 

support. 

• Poor Accessibility: Many existing systems lack 

multilingual and offline capabilities, making them 

inaccessible to learners in rural or low-bandwidth regions. 

 

 

3. PROPOSED SYSTEM 

 

 

The GenAI-Based Personalized AI Tutor introduces a 

cutting-edge approach to individualized learning by leveraging 

generative artificial intelligence, automation, and adaptive 

digital workflows. Unlike conventional tutoring methods that 

rely on standardized instruction or limited teacher availability, 

this system delivers tailored academic guidance to each student, 

enhancing learning efficiency, engagement, and overall 

performance. 
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One of the key innovations of this system is its personalized 

learning module, powered by AI algorithms that analyze 

student performance, learning style, and preferences. The 

system generates customized study plans, interactive exercises, 

and topic-specific recommendations, ensuring that learners 

receive targeted support. 

 

The platform also automates learning progress tracking. By 

continuously monitoring student activities, assignments, and 

assessments, the AI tutor identifies strengths and weaknesses in 

real time, offering tailored interventions and practice sessions. 

This reduces delays in understanding complex concepts and 

ensures that learners progress at their optimal pace. Interactive 

scheduling and session management further streamline the 

learning experience. The AI tutor automatically recommends 

optimal learning times, sends reminders, and adjusts schedules 

according to the student’s pace and availability. This eliminates 

the inefficiencies of manual coordination and encourages 

consistent study habits. This empowers educators to deliver 

targeted interventions, adjust content strategies, and maximize 

learning outcomes. 

 

Developed using Python, React, Flask, and MySQL, the 

system is scalable and adaptable for various educational levels, 

from primary schools to higher education. Its API integration 

capabilities support future expansion, including features such 

as multilingual tutoring, AI-based assessment engines, and 

gamified learning modules. By addressing the limitations of 

traditional education—such as lack of personalization, delayed 

feedback, and inconsistent engagement—the GenAI-Based 

Personalized AI Tutor sets a new standard in adaptive digital 

learning. It empowers students with individualized guidance, 

supports teachers with actionable insights, and ensures a 

seamless, efficient, and personalized learning journey. 

 

 

4. SYSTEM ARCHITECTURE 

 

 

The GenAI-Based Personalized AI Tutor is designed with a 

modular and scalable architecture that integrates personalized 

learning, adaptive tutoring, progress tracking, and performance 

analytics into a unified platform. The system is structured in 

multiple layers that work together to deliver a seamless, 

interactive, and efficient learning experience for students, 

educators, and administrators. It consists of a User Interface 

Layer, Application Layer, AI & Analytics Module, 

Database Layer, and API & Integration Layer, ensuring 

effective management of learning sessions, personalized 

recommendations, assessments, and communication. 

 

The User Interface Layer provides an intuitive and responsive 

web-based platform for three main types of users: 

 

exercises, and receive AI-driven guidance and instant doubt 

resolution. 

Teachers – Can monitor student performance, provide targeted 

support, adjust learning content, and review AI-generated 

insights for individualized interventions. 

 

Administrators – Oversee the system, manage user roles and 

access, maintain security, and utilize analytics dashboards to 

evaluate learning trends and optimize operations. 

 

The Application Layer handles core functionalities, including 

session management, adaptive learning algorithms, 

personalized recommendations, assignment tracking, and 

notification services.The AI & Analytics Module leverages 

generative AI, machine learning, and natural language 

processing to analyze student interactions, identify learning 

gaps, generate personalized study content, and predict 

performance trends. 

 

Workflow of the Classroom Chatbot 

 

● User Registration & Authentication → Students and 

teachers register with secure login credentials and role- 

based access, ensuring personalized profiles and data 

privacy. 

● Personalized Learning Plan Generation → The AI 

analyses student performance, learning style, and 

preferences to create customized study plans and targeted 

exercises. 

● Session Scheduling & Recommendations → Students 

can schedule AI-guided tutoring sessions or teacher-led 

sessions based on availability and suggested learning 

priorities. 

● Interactive Learning & AI Assistance → Students 

receive instant explanations, doubt-solving, and guidance 

through the AI tutor via chat, video, or interactive 

exercises. 

● Assignments & Performance Tracking → The system 

records assignments, quizzes, and learning activities, while 

teachers and AI provide personalized feedback and 

progress reports accessible anytime. 

● Automated Notifications & Reminders → Students and 

teachers receive timely alerts for upcoming sessions, 

pending tasks, performance updates, and recommended 

learning activities via email, SMS, or in-app notifications. 

 

 

 

Technologies Used 

 

• Frontend: HTML, CSS, JavaScript, React.js, 

Tailwind – for building an interactive, responsive, and 

user-friendly interface for students, teachers, and 

administrators. 

• Backend: Python (Flask) – to handle application 

logic, session management, and integration with AI 

modules. 

• Database: MySQL – for securely storing user 

profiles, personalized learning plans, session history, 

assignments, and academic performance records. 
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• AI & Analytics: Generative AI and machine learning 

models – for doubt-solving, personalized study 

recommendations, adaptive learning, and performance 

analytics. 

• APIs & Integrations: Email/SMS notification APIs 

for automated alerts, video call APIs for online 

tutoring sessions, and integration with learning 

resources, assessment tools, and third-party 

educational platforms. 

 

 

 

Fig 1. System Architecture 

 

 

5. MODULES 

 

Sign Up Module Allows new users (students/teachers/admins) 

to register with details like name, email, phone number, and 

role. Form validation prevents duplicate accounts and ensures 

accuracy. Regularly check form validations, update password 

hashing libraries, and verify secure role-based redirection. 

 

Sign In Module Users log in using credentials with JWT-based 

authentication. Students, teachers, and admins are redirected to 

their respective dashboards. Test login functionality after 

updates, rotate JWT secrets, and monitor for suspicious login 

attempts. 

 

Home Page Module Displays sections such as AI Tutor, 

Personalized Study Plan, Doubt Solver, Student Dashboard, 

and multilingual support. Ensure dynamic content loads 

correctly, optimize responsiveness, and fix broken links after 

updates. 

Student Profile & Management Module Allows students to 

create and manage profiles with personal details, academic 

history, and learning preferences. Prevents duplicate entries and 

ensures secure storage. Regularly update profile validations and 

monitor data consistency for accurate AI recommendations. 

 

Teacher Management Module Teachers can register, update 

subjects, availability, and session schedules. Provides 

dashboards for managing sessions and reviewing student 

performance. Ensure role-based access, validate schedule 

inputs, and monitor teacher activity logs. 

 

AI Tutoring & Virtual Consultation Module Enables AI- 

powered tutoring and live consultations through chat or video 

calls. Students receive instant explanations and guidance. Test 

AI response accuracy, maintain video call security, and ensure 

smooth interaction for all users. 

 

Student Academic Records Module A centralized database 

stores learning history, assignments, feedback, and AI- 

generated recommendations. Teachers can quickly access data 

for guidance. Ensure data security, maintain backups, and 

comply with educational data standards. 

 

Assignments & Reports Module Teachers can upload 

assignments, quizzes, and progress reports. Students can access, 

download, or share resources. Automate reminders, monitor 

submission status, and ensure consistent content delivery. 

 

Notifications & Alerts Module Sends real-time updates on 

sessions, assignments, feedback, and upcoming deadlines. 

Emergency alerts notify users of urgent updates. Regularly test 

notifications, monitor delivery success, and ensure timely 

alerts. 

 

Learning Analytics & Dashboard Module Tracks student 

performance, session frequency, and platform usage. AI 

analytics provide insights into learning gaps and trends. 

Validate analytics calculations, update visualization tools, and 

monitor dashboard performance. 

 

User Management & Role-Based Access Module Assigns 

secure roles to students, teachers, and admins, controlling 

access to features based on user type. Periodically review 

access rights, update roles, and ensure proper permission 

handling. 

 

Data Storage & Security Module Stores all records, 

assignments, and communication logs securely using encrypted 

databases. Monitor database security, maintain backups, and 

ensure compliance with educational data protection standards. 
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Fig 2. Revolutionizing Learning with AI 

 

6. RESULT 

 

 

The GenAI-Based Personalized AI Tutor is an intelligent and 

adaptive learning platform designed to transform traditional 

education into a highly personalized, student-centric 

experience. By integrating real-time doubt resolution, tailored 

study plans, interactive learning modules, performance 

analytics, and secure digital student profiles, the system 

delivers instant and context-aware academic support. 

Leveraging state-of-the-art generative AI, natural language 

processing, and machine learning algorithms, the platform can 

understand complex student queries, explain concepts in a 

simplified manner, and adapt teaching strategies to individual 

learning styles, strengths, and areas for improvement. Its 

multilingual capabilities remove language barriers, making 

quality education accessible to students from diverse regions 

and backgrounds. A core feature of the platform is the student 

digital twin, which securely stores academic history, learning 

preferences, and performance trends. This ensures continuity 

across learning sessions, eliminates redundancy, and enables 

the AI tutor to provide highly personalized recommendations. 

Additionally, predictive analytics allow the system to forecast 

student performance, detect knowledge gaps early, and suggest 

targeted interventions, helping learners stay on track and 

achieve their goals. Cloud-based architecture provides scalable, 

cost-effective, and remote access, ensuring that students can 

benefit from personalized tutoring anytime and anywhere. 

 

The GenAI-Based Personalized AI Tutor also enhances 

engagement and motivation through gamified learning, 

interactive exercises, and collaborative tools for peer-to-peer 

interaction. Teachers and administrators benefit from 

comprehensive insights into student progress, reducing 

workload and enabling data-driven decisions for targeted 

intervention. By continuously learning from student 

interactions, the AI tutor refines its teaching strategies, 

delivering an ever-improving educational experience. Overall, 

the platform empowers learners to take control of their 

academic journey, promotes inclusive and equitable education, 

and bridges the gap between conventional classroom limitations 

and the personalized guidance needed for academic excellence. 

With its combination of instant support, adaptive learning, and 

robust analytics, the system represents a forward-thinking 

approach to education, preparing students to succeed in an 

increasingly competitive and knowledge-driven world. 

 

 

7. CONCLUSION & FUTURE WORKS 

 

 

In conclusion, the GenAI-Based Personalized AI Tutor 

addresses the challenges of modern education by providing an 

intelligent, adaptive, and user-centric platform that integrates 

real-time doubt resolution, personalized learning pathways, 

performance analytics, and student digital profile management. 

By leveraging generative AI, machine learning, natural 

language processing, and cloud technologies, the system 

delivers instant, context-aware academic support, making 

learning more accessible, engaging, and inclusive for students 

across diverse regions and backgrounds. It reduces delays in 

academic assistance, alleviates the workload for teachers and 

administrators, and ensures continuity by securely storing and 

reusing student academic data across sessions. The platform 

empowers students with accurate, personalized guidance while 

enhancing educators’ ability to make data-driven decisions, 

thereby improving overall learning outcomes. 

 

For future developments, the system aims to integrate advanced 

performance tracking and analytics tools to continuously 

monitor student progress, adaptive subject-specific AI models 

for deeper tutoring, and live virtual classrooms for interactive 

and collaborative learning experiences. Additional 

enhancements may include predictive analytics to identify 

learning gaps proactively, integration with IoT-enabled 

educational devices, multimodal interfaces such as voice and 

video-based tutoring, and compliance with global data 

privacy and security standards. By continually evolving and 

incorporating emerging educational technologies, the GenAI- 

Based Personalized AI Tutor is poised to become a scalable, 

future-ready digital education ecosystem that transforms 

learning delivery, fosters personalized growth, and ensures 

equitable access to high-quality education worldwide. 
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