
EDUMuse
EduMUSE is a comprehensive AI tutoring system that transforms study materials into personalized learning 
experiences. The platform combines document processing, knowledge retrieval, and interactive tutoring 
through a modular multi-agent architecture. 1
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Aim

EDUMuse: Multimodal AI Tutor

An educational engine that supports 
personalized, adaptive, and interactive 
learning through AI-driven agents.
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● AI tools like Chat GPT offer static answers, not structured learning

● Students struggle with self-pacing and focus

● No system bridges summarization, quiz generation, grading, and feedback into 
one pipeline

Problem Statement

5



● No support for personalized study pace

● Minimal multimodal interaction (e.g. audio, diagrams)

● Lack of automatic assessments and feedback

● Fragmented tools, not integrated workflows

Existing Gaps
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We created a modular pipeline with:

• Knowledge Retrieval 

• Note summarization

• Podcast-style discussions

• Practice assessments

• Question Answering 

How We Tried to Bridge Gaps
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1. Feature Identification & Workflow Design

2. Agent Pipeline Development

3. Agent Orchestration Logic

4. Evaluation and Testing

5. Modularity, Iteration & Scalability

How we went about it

8



● Each task is a distinct cognitive function

● Summarization ≠ grading ≠ audio synthesis

● Agents allow modular specialization per task

● Easier to evaluate and debug

● Aligns with human roles: tutor, evaluator, explainer

● Reduces complexity within each module

Why Use Agents for This
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● Loose coupling

● Reusability

● Parallel execution

● Independence across workflows

● Easier to maintain and extend

● If we improve one agent (e.g. assessment), others remain untouched

● Enables future plug-and-play upgrades (e.g., swap summarizer 
model)

Why Use Multi-Agent Framework
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Frameworks Explored
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Why we chose 
CrewAI

Modular Agent Design

Flexible Orchestration

Parallel and Scalable Execution

Plug-and-Play Architecture

Mimics Human Roles

Loose Coupling Between 
Modules

Better Debugging and 
Evaluation



● Concise summaries 
from highlighted text

● Powered by GPT-4 / 
Gemini via CrewAI

● Shared base for all 
learning flows

Existing Features
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● Upload PDFs via web 
interface

● Highlight text to 
trigger AI modules

● On-demand, 
user-controlled 
workflows

User Interaction Summarization Quiz Generation

● Auto-generates:

○ QA pairs, MCQs

○ Higher-order & 
situational 
questions

● Structured output 
using CrewAI 
prompts

● Downloadable quiz 
preview



● Converts summaries into podcasts

● Uses OpenAI and Eleven Labs API

● Supports auditory + mobile learning

Existing Features

● Finds academic sources and papers to 
support learning on user-selected topics

● Uses 3 retrieval modes:

○ Web Search — retrieves live academic 
content and credible sources via search 
APIs

○ LLM Knowledge — synthesizes 
foundational papers and key concepts 
from model training data

○ Hybrid Retrieval — combines both for 
broad + current coverage

Knowledge Retrieval Podcast-Style TTS
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General 
Pipeline
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Front-End 
Pipeline
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TTS 
Pipeline
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Putting it all together!
Demo time!
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Question Answer PDF
Podcast Demo Link

https://www.loom.com/share/addb61c4f89b47589c33ad60286ef816?sid=75ae8e21-d616-468f-9503-c88b6599873c


Knowledge Retrieval Agent Evaluation
Setup:

We evaluated 3 retrieval approaches:

- Web Search: live web API search (SerperDevTool)

- LLM Knowledge: pure LLM synthesis from training 
data

- Hybrid Retrieval: combines Web Search + LLM 
synthesis

Each agent was run via CrewAI flows with consistent 
prompts

Test topics:

- Machine Learning Transformers

- Quantum Computing Algorithms
20

Evaluation Method:

Manual scoring on 5 criteria:

- Relevance (30%)

- Credibility (25%)

- Coverage (20%)

- Recency (15%)

- Accessibility (10%)

Additional metrics:

- Processing time

- Number of sources returned

- Content length (tokens)



Knowledge Retrieval Results
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Flow Average Time Total Score Sources Content Length

Web Search 11.64 7.5 4.0 1744.5

LLM Knowledge 17.16 8.05 4.0 3722.0

Hybrid Retrieval 19.83 9.15 5.5 3206.5

Insights:

- Hybrid Retrieval delivered the best overall performance, balancing current and 
foundational knowledge.

- LLM Knowledge was strong on depth and clarity but lacked recency.

- Web Search was fast and current but provided shallower coverage.



Summary Evaluation and Results
We utilized the Rouge and Bert score metrics to evaluate summary agent. They are measuring the lexical 
overlap and semantic quality of the ai-generated summaries compared with pre-defined summaries.

We utilized the same test topics from the knowledge retrieval evaluations.
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Level Rouge-1 Rouge-2 Rouge-L Bert

Beginner 0.463 0.163 0.257 0.826

Intermediate 0.213 0.025 0.107 0.812

Advanced 0.190 0.035 0.129 0.805



Human Evaluation
● Since we wanted actual feedback to make our agents better, we asked volunteers 

to rate on specific criteria. 

● 4 criteria for each agent (scale of 1-5):

○ Note Summarization Agent: Usefulness, Clarity, Coverage, Conciseness

○ Podcast-style Discussion Agent: Engagement, Clarity, Naturalness, 
Relevance

○ Practice Assessment Agent: Helpfulness, Correctness, Difficulty, Coverage
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Result
Thanks to all the volunteers, these are the avg scores that we received:

○ Note Summarization Agent: 
Usefulness (4), Clarity (3.5), Coverage (3), Conciseness (4)

○ Podcast-style Discussion Agent: 
Engagement (4.1), Clarity (4.5), Naturalness (3.2), Relevance (4.4)

○ Practice Assessment Agent: 
Helpfulness (4), Correctness (3.5), Difficulty (4), Coverage (4)
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Interesting Findings
● Our main focus for this project consisted of research-papers (in pdf format), which 

had a lot of texts, we tried on multiple different variety of content.

25



● Adding different difficulty levels

● Handwritten Answer Grading 

● Grading Assistant Agent

● Session Packaging

● Enhanced UI & Accessibility

● Multimodal Content Understanding

● Longer podcast with more natural voice 

● Evaluation for Question Answering 

● Evaluation and User study of Frontend UI

Future Work
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Any questions? 
Ask away!
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Thank you
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