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ABSTRACT -

This project presents the design and development of an Al-powered educational chatbot that assists students in academic learning through a unified digital platform.
Built using Python (Flask) for the backend and React.js for the frontend, the chatbot integrates three core modules: doubt-solving, quizzes, and a personalized study
planner. The chatbot is designed to engage users in natural conversations, helping them resolve academic queries across programming and STEM-related domains
using large language models. The quiz module dynamically generates and evaluates multiple-choice questions, facilitating knowledge reinforcement and self-
assessment. Additionally, the study planner module empowers users to structure their learning journey by creating customized, time-bound study schedules based
on their academic goals and availability. The system leverages RESTful APIs for smooth integration between components and utilizes context-aware logic to
personalize user interactions. Overall, the chatbot aims to enhance self-paced learning, promote consistent study habits, and provide an interactive educational
experience that aligns with modern e-learning paradigms. Performance evaluations demonstrate the system's effectiveness in improving learner engagement and
academic outcomes..

Key Words: 71 Educational Chatbot , Python, React.js ,Flask
M Quiz Module, Study Planner

INTRODUCTION

The integration of artificial intelligence (Al) in education has significantly transformed the way students access, consume, and interact with learning
materials. Among the various Al applications, educational chatbots have emerged as powerful tools that facilitate interactive learning, automate academic
support, and offer personalized guidance outside the traditional classroom environment. These conversational agents simulate human-like interactions,
enabling students to resolve doubts, receive feedback, and engage in formative assessments through natural dialogue.

Recent research highlights the effectiveness of chatbots in enhancing student motivation and engagement, particularly when combined with adaptive quiz
modules and study planning tools (Fglstad et al., 2018; Winkler & Séllner, 2018). The use of quizzes embedded in chat interfaces supports active recall
and spaced repetition, which are known to improve learning retention. Furthermore, intelligent study planners help learners organize their academic
schedules, track progress, and achieve learning goals more efficiently.

RELATED WORK

Chatbots: Are They Really Useful?

Author: Bayan Abu Shawar, Eric Atwell

The paper is basically focused on an academic paper highlighting some case studies and including a brief history of chatbots that extends back to the
earliest experiments such as ELIZA (c. 1966). The paper is based on making a chatbot using AIML patterns with ALICE.[1]

In the realm of study planning, fewer chatbot-based implementations exist; however, systems like MyStudyPal and SmartStudyBot have shown that
personalized scheduling tools significantly improve learners’ time management and goal-setting. These platforms often use rule-based logic or machine
learning to recommend study routines tailored to individual preferences and academic timelines.

Furthermore, recent systematic reviews (Smutny & Schreiberova, 2020; Tegos et al., 2021) emphasize the growing trend of integrating multiple
educational features—such as quizzes, reminders, and Q&A—into unified chatbot platforms. These findings suggest that combining interactive
assessment with personalized planning within a chatbot interface can offer a more holistic learning experience.

Building on this foundation, the proposed system integrates doubt resolution, quiz generation, and study planning into a single chatbot interface, using
Python (Flask) for backend processing and React.js for a responsive frontend. This approach bridges the gap between static educational tools and
dynamic, user-centered learning platforms.

SYSTEM DESIGN

The proposed educational chatbot is a modular, web-based system developed using React.js for the frontend and Flask (Python) for the backend. It is
designed to support three major functions: doubt solving, quiz interaction, and study planning. These functions are integrated via RESTful APIs, and
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communication between frontend and backend is asynchronous to ensure real-time responsiveness.
1. Frontend (React.js)
®  User Interface: Chat interface, quiz screens, and study planner dashboards.
e  User Input: Collects queries, quiz answers, and study preferences.
®  API Integration: Sends requests to Flask backend and renders responses dynamically.
2. Backend (Python Flask)
e Intent Recognition & Routing:
O Handles basic intents (e.g., greetings, navigation) via rule-based logic or Rasa.
O Sends dynamic doubts to a Cohere/OpenAl API for NLP responses.
®  Quiz Engine:
O  Stores and retrieves questions from a database or static set.
O  Evaluates answers and returns scores/feedback.
e  Study Planner:
O  Generates schedules based on user input (topics, deadlines, time available).
O  Saves and updates plans in a database.
3. Database (SQL.ite/MySQL/MongoDB)
e  Stores user information, quiz scores, study plans, and interaction logs.
4. External APIs
®  Cohere/OpenAl API: For dynamic, natural-language responses.
e  Optional calendar APIs: For integration with user calendars in the study planner.

Fig 3.1: System Architecture
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PROPOSED SYSTEM

In this work, we have developed an interactive chatbot using the Flask framework in python, and the workflow of the proposed framework is shown in
Fig-4.1. The proposed system is a multi-functional educational chatbot platform that integrates doubt solving, interactive quizzes, and a personalized
study planner. Unlike traditional learning management systems or static chatbot interfaces, this system is designed to offer an adaptive and engaging
user experience, accessible through a web-based interface built with React.js and a backend powered by Python Flask.

Users can create and manage customized study schedules by inputting their subjects, deadlines, and available time. The module uses a rule-based logic
or lightweight Al models to allocate time slots and set reminders.

The system includes a quiz engine that generates multiple-choice questions (MCQs), evaluates user responses in real time, and provides feedback. The
questions can be fetched from a database or generated dynamically using NLP.
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IMPLEMENTATION

The chatbot system is implemented using React.js for the frontend and Python Flask for the backend. It integrates three primary modules: Doubt
Solving, Quiz Engine, and Study Planner. Each module is accessed through a clean, responsive web interface and communicates with backend services

via REST APIs.

Fig 5.1: Implementation
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Fig 6.2: Chatbot Interface
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Fig 5.3: Conversation
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CONCLUSION

In this research, we have explored the development and potential of educational chatbots built using Python, integrated with quiz functionalities and a
personalized study planner. The chatbot serves as an intelligent, interactive learning assistant, providing users with on-demand quizzes to reinforce
knowledge retention and a structured study schedule tailored to individual learning needs. By leveraging Python’s robust libraries and frameworks, we
have demonstrated how such systems can enhance student engagement, foster self-regulated learning, and offer scalable support outside the traditional
classroom environment. The combination of real-time feedback from quizzes and dynamic planning features makes these chatbots a promising tool for
modern education. Future work may focus on incorporating Al-driven personalization, multilingual support, and integration with educational platforms
to further improve accessibility and learning outcomes.
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