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Objective:
To develop a web application that automatically generates multiple-choice questions (MCQs) from uploaded PDF or Word documents, allows users to take the quiz, and evaluates results with correct answers.

Problem Statement:
Manually creating MCQs from lengthy documents is time-consuming and error-prone. Ensuring consistency, quality, and speed in question generation is difficult, especially for educators and content creators.

Proposed Solution:
This project introduces an automated system that extracts text from uploaded documents, uses a large language model (LLM) to generate MCQs, and allows users to take the quiz within the same interface. At the end of the quiz, users receive a summary of their performance along with the correct answers for learning reinforcement.

Dataset Description:
The user-provided file (PDF or DOCX) serves as the input. The content of the uploaded file is parsed, and no permanent storage is maintained for the file or its content.

Methodology:
· Data Preprocessing:
· PDFs: Processed using fitz (PyMuPDF)
· DOCX: Processed using python-docx
· Model Integration:
· Uses Google Gemini 2.0 Flash LLM via LangChain
· Prompted with extracted text and user-specified number of questions
· Quiz Module:
· Generated MCQs are displayed as an interactive quiz
· User selects answers and submits
· Application evaluates results and shows correct answers with score

Tools & Technologies:
· Python
· Streamlit (Web Application)
· LangChain (LLM Prompt Management)
· LangChain-Google-GenAI (Gemini API Integration)
· PyMuPDF (fitz) – For PDF extraction
· python-docx – For Word document processing
· Google Gemini 2.0 Flash LLM

Model Architecture:
Uses the Google Gemini 2.0 Flash, a fast and lightweight version suitable for real-time text generation. Internal architecture is proprietary to Google.

Evaluation Metrics:
Currently, evaluation is manual. Future versions may include automatic readability and quality scores. Quiz score, correctness, and answer explanations are presented to the user post-submission.

Results & Analysis:
· MCQs are generated quickly and are generally relevant to the input document.
· The built-in quiz module enhances interactivity.
· Final output includes:
· Quiz interface
· Score summary
· Correct answers for review

Application Deployment:
[bookmark: _GoBack]The application is live and accessible via the following Hugging Face Space:
Link: - https://huggingface.co/spaces/YAMITEK/PDF-based-MCQ-Generator 

Key Insights & Recommendations:
· Significantly reduces time and effort in creating assessments.
· Integrates MCQ generation with immediate quiz functionality.
· Provides a practical and engaging tool for educators and trainers.
· Could be improved by:
· Allowing difficulty-level selection
· Collecting user feedback on questions
· Supporting more file formats (e.g., TXT)
· Adding export/download of MCQs in CSV/JSON
· Offering adaptive quizzes (based on user performance)

Future Scope:
· Integrate with learning management systems (LMS)
· Enable question tagging (e.g., topic, difficulty)
· Add voice/text explanation support for answers
· Explore multilingual support using translation models
· Compare LLMs (Gemini, GPT, Claude, etc.) for optimal quality

Conclusion:
This project showcases a powerful LLM-based system for end-to-end MCQ generation and quiz conduction from uploaded documents. By combining AI-powered question generation and interactive quiz evaluation, it provides an all-in-one solution for educators and learners alike.
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