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Abstract :  This paper presents a dynamic education application developed using the LangChain LLM 

framework and LangGraph agent architecture to enhance personalized learning and educational 

management. The system integrates a context-aware conversational agent, built with LangGraph, enabling 

users to interact with educational content, manage resources, and receive tailored assistance. Core 

functionalities include automatic quiz generation based on user-provided titles or topics, class-wise report 

generation from SQL database records, and AI-powered report writing that leverages large language 

models for insights and recommendations. A centralized dashboard visualizes student performance data, 

supporting educators in tracking progress and identifying areas for improvement. Additionally, the 

platform offers a student management system for maintaining student records and managing learning 

resources such as quizzes and PDFs. By combining conversational AI with database-driven insights, the 

application provides an interactive, data-informed, and agent-based solution for modern educational 

environments. 
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       I  INTRODUCTION 

The advancement of large language models (LLMs) and AI frameworks has enabled the development 

of intelligent, personalized education systems. This project presents a dynamic education application 

using the LangChain framework and LangGraph agent architecture to integrate conversational AI with 

database-driven insights. The system features a context-aware conversational agent, built with 

LangGraph, that allows users to interact with educational content, generate quizzes dynamically based 

on titles or topics, and manage learning resources. It connects to a SQL database to fetch student data 

and uses Matplotlib to visualize performance metrics through an interactive dashboard. These visual 

insights support automatic report generation, providing personalized feedback and recommendations 

for improvement. Additionally, the application includes a student management system to maintain 

records and organize resources such as quiz PDFs. By combining LangChain, LangGraph, and data 

visualization tools, the system offers an interactive, data-driven, and scalable solution for modern 

educational environments. 
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II   OBJECTIVE  

The objective of this project is to develop a dynamic education application using LangChain and 

LangGraph that integrates a context-aware conversational agent with a database-driven backend to 

enhance teaching and learning processes. The system aims to automate quiz generation based on input 

topics, generate class-wise reports from SQL database records, and provide personalized 

recommendations for students based on performance data. It includes a dashboard for visualizing 

student performance using Matplotlib, a student management system for organizing student records, 

and tools to manage educational resources such as quiz PDFs. The overarching goal is to create an 

interactive, intelligent, and scalable platform that combines AI-powered conversation, data 

visualization, and educational resource management to support both educators and learners. 

 

III   LITERATURE SURVEY  

Recent advancements in large language models (LLMs) and conversational AI have enabled the 

development of intelligent educational tools, combining natural language processing, data 

visualization, and chatbot technologies. Researchers have explored how LLMs can support interactive 

learning, personalized assistance, and effective data interpretation in educational contexts. 

 Santhosh Ram and Muthumanikandan (2024) developed Visistant, a chatbot that translates natural 

language queries into visual data using Gemini LLMs, making data visualization accessible 

through conversation. 

 Kumar et al. (2024) created an interactive academic assistant leveraging LLMs to provide 

personalized learning support and resource generation for students and teachers. 

 Chaubey et al. (2024) performed a comparative analysis of RAG, fine-tuning, and prompt 

engineering to evaluate and improve chatbot performance in educational applications. 

 

IV  PROPOSED SYSTEM  

The proposed system is a dynamic educational portal that integrates multiple AI-powered features into 

a unified platform. It includes modules for quiz generation, report analysis, student management, and 

an intelligent chat agent, all connected through a backend that leverages large language models 

(LLMs) and LangGraph-based agents. The quiz generation module accepts a topic input, uses an LLM 

to create a set of questions, saves them as a PDF, and updates the metadata for future access. The report 

analysis module retrieves student data from the database, analyses performance metrics, and generates 

class-wise visual reports. The student management system provides CRUD (Create, Read, Update, 

Delete) operations for managing student records and ensures seamless data manipulation with direct 

database interaction. The chat agent functions as a context-aware conversational interface; it uses 

LangGraph to determine if user queries require general responses or database access. For database-

related queries, it generates and executes SQL queries dynamically, providing results directly through 

the chat. All modules interact with core resources such as user data, quiz metadata, PDFs, and the 

database, enabling a comprehensive, intelligent educational experience through a centralized 

dashboard. 
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Proposed System Diagram 

 

 

 

     

 

 

 

 

 

 

 

          Fig. 1. Proposed System 

Quiz Generation Flow 

In the quiz generation module, the user provides a topic or title through the portal interface. This input is 

passed to a backend powered by a large language model (LLM), which generates a set of quiz questions 

and answers relevant to the topic. The generated quiz is automatically formatted and saved as a PDF file. 

Alongside the PDF, metadata such as the quiz title, date, and number of questions is stored in a database 

for future retrieval and management. This allows users to download, view, or reuse quizzes efficiently 

from the portal. 

 

Report Analysis Flow   

 

The report analysis module collects student performance data from the backend database, segmented by 

class or group. Using data analysis tools and libraries like Matplotlib, it processes the data to create 

visual reports, such as bar charts or performance summaries. These reports are dynamically displayed on 

the dashboard, providing educators with insights into class-level and individual student performance. 

Based on the analysis, the system can also generate personalized recommendations or suggestions to 

help improve learning outcomes. 

 

Student Management System Flow 

 

The student management system enables CRUD operations—allowing administrators to create, read, 

update, or delete student records directly through the portal. Each action triggers backend operations that 

interact with the database in real-time, ensuring up-to-date records. Users can view student details, add 

new entries, edit information, or remove outdated records, all within a user-friendly interface. This module 

ensures seamless management of student data while maintaining data integrity and easy access. 
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Chat with Agent Flow 

 

The chat module uses a LangGraph-based agent to enable intelligent, context-aware conversations. When 

a user asks a question, the agent first checks whether the query is a general question or one that requires 

database access. If it’s a database-related query (e.g., “What is the average score of Class A?”), the agent 

generates an appropriate SQL query, executes it on the database, and returns the result through the chat 

interface. For general queries, it uses the LLM directly to generate conversational responses. This 

approach allows the agent to handle both knowledge-based and data-driven interactions intelligently. 

 

V SOFTWARE REQUIREMENTS AND USED TECHNOLOGIES 

 

A  -  Tools and Technologies  

 Programming languages:  Python3 

 Large Language Model (LLM):  grokCloud Llama3-70B-8192 

 Frameworks and Libraries: Langchain, LangGraph, Matplotlib, SQLite, JSON, fpdf 

 Graphical User Interface (GUI) Tools: Tkinter, PyQT, Streamlit 

B –    Hardware Requirements 

 Processor – Intel Core i5 (minimum) 

 RAM – 8 GB (minimum) 

 Storage – 512 GB 

 Operating System – Windows 10/11, Linux(Ubuntu 20.04+),or macOS 

 

VI  FLOW OF SYSTEM 

1. User inputs a topic, and the LLM generates a quiz, saves it as a PDF, and stores metadata for 

future use. 

2. The system fetches student data from the database, analyses it, and generates visual performance 

reports using Matplotlib. 

3. Administrators can perform CRUD operations on student records, which are updated in real-time 

in the backend database. 

4. The LangGraph agent processes queries, generates SQL queries for database-related questions, 

and provides conversational answers for others. 

5. The system manages resources like quiz PDFs, metadata, and student performance data, ensuring 

seamless access and manipulation. 

VII  RESULT  

The system successfully integrates multiple features aimed at enhancing the educational experience 

through automation and data-driven insights. The Quiz Generation module efficiently creates quizzes 

based on user input and stores them as PDFs, complete with metadata for easy access. The Report Analysis 

module visualizes student performance data, offering actionable insights via charts and summaries. The 

Student Management System allows for seamless CRUD operations, ensuring efficient management of 

student records. The Chat with Agent feature utilizes a LangGraph-powered agent to handle both general 

queries and database-driven questions, offering real-time responses. Lastly, the Resource Management 

component effectively organizes and stores quizzes and related data, ensuring smooth accessibility and 

manipulation for users. These results demonstrate the system’s ability to support dynamic and efficient 

educational management through intelligent automation. 

http://www.ijcrt.org/


www.ijcrt.org                                                    © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT2505368 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d231 
 

1) Quiz Generation 

The quiz generation module creates quizzes based on user input, saves them as PDFs, and stores 

metadata for easy access. 

Fig 2 Quiz Generation Functionality 

2) Chat with Database  

The chat module responds to user queries, handling both database-related questions (e.g., 

fetching student scores) and general inquiries. 

Fig 3 Chat with database  
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3) Report Analysis Results 

The report analysis module generates visual insights, offering performance trends and summaries 

of student data. 

 

 

 

 

 

 

 

 

 

 

             Fig 4 : Report Analysis Results 

4) GrokCloud LLM Token usages 

 

Fig 5: LLM Token Usages 

 

 

 

 

 

 

 

 

 

VIII CONCLUSION AND FUTURE SCOPE 

The proposed educational management system successfully integrates quiz generation, report analysis, 

student management, intelligent chat assistance, and resource handling into a unified platform. By 

leveraging large language models, LangChain, and LangGraph frameworks, the system automates quiz 

creation, provides insightful performance reports, and facilitates seamless data management through a 

user-friendly interface. The inclusion of an AI-powered chat agent further enhances user interaction by 

handling both conversational and database-related queries intelligently. 

In the future, the system can be expanded to support multilingual quiz generation, adaptive learning paths 

based on student performance, integration with cloud databases for scalability, and mobile platform 

support for greater accessibility. Additionally, incorporating advanced analytics and AI-driven 

recommendations can further personalize the learning experience for students and educators. 
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