
OwLLM: A Learning Management 
System Prototype with LLM-Assisted 

Course Interaction

Michael Aiello

An Honors Thesis Submitted to the Department of Computer Science and the Honors College

Thesis Committee: Dr Imad Antonios, Dr Winnie Yu, and Professor Paul Mckee



Project Idea

-Origins

-Adaptation

-Context and Relevance



"Programming the Future of Education"
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Evolution and Integration of LLM Technology
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Computer Science and Honors College
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Southern Connecticut State University 
a Social Justice, Liberal Arts, DEI Institution

Project Idea: Origins, Adaptation, Context and Relevance



Literature Review

-Scope

-Coverage



AI in Education: An Overview

Literature Review: Scope and 
Coverage

“AI as a Catalyst for Inclusive, 
Personalized, and Ethical Education: 
Empowering Teachers and Students 
for an Equitable Future”



AI in Education: An Overview

Literature Review: Scope and 
Coverage



Distinguishing AI, Machine Learning, NLP, and LLM
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Coverage



Ethics and Challenges of Implementation

Literature Review: Scope and 
Coverage



Conceptual Foundations

-Key Rationales

-Neurocognitive 

Framework



Learning Management System Compatibility 
and Web Application Advantages

Conceptual Foundations: Key Rationales, and Neurocognitive Framework



Close Proximal Placement to Course Material

Conceptual Foundations: Key Rationales, and Neurocognitive Framework



Data Contextualization and Instruction Based 
Prompt Engineering for Fine-tuned Responses
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Neurocognitive Psychological Science of 
Information Processing
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Dopaminergic Feedback Engagement Loop 
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Knowledge Retention
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Consolidation

Conceptual Foundations: Key Rationales, and Neurocognitive Framework



Self-Determination Theory

Conceptual Foundations: Key Rationales, and Neurocognitive Framework



Cognitive Load Theory

Conceptual Foundations: Key Rationales, and Neurocognitive Framework



Advocation of Proper AI Use for 
Positive Learning Outcomes

Conceptual Foundations: Key Rationales, and Neurocognitive Framework



Design and Implementation
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User Stories Purpose and Definition
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User Stories: Account Management
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User Stories: Course Access and Navigation
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User Stories: Content Interaction and LLM Tool
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User Stories: Educator Course Management 
and Student Oversight
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User Stories: Admin System Management and 
Analytics
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Core System Architecture
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Retrieval Augmented Generation (RAG) 
System
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RAG: Tokens
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RAG: Document Chunking
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RAG: Document Chunking – MIME Types
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RAG: Vector Embeddings
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RAG: Retrieval Mechanism – Similarity Search
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RAG: Response Generation
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RAG: Parameter Finetuning

Design and Implementation: User Stories, RAG System, and Project Organization

Chunk # of Tokens
Overlap # of Tokens
Temperature
Top P
Frequency Penalty 
Prescence Penalty
Max Context Chunks
Max Context Length
Top K Results
Distance Metric
System Prompts
User Role Prompts



Project Organization: Root Level
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Project Organization: Backend - Core
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Project Organization: Backend – API Layer
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Project Organization: Backend – Utility Scripts
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Project Organization: Backend – SQL Folder
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Project Organization: Backend – Debugging

Design and Implementation: User Stories, RAG System, and Project Organization



Project Organization: Frontend
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Demo
http://34.132.142.139:5000/pages/index.html

Admin Login -

Username: admin

Password: admin123

------------------------------

Default Logins -

Username/Email: School Email

Password: {user role}123

http://34.132.142.139:5000/pages/index.html


AI-Assisted Development

Open Up CursorIDE
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Supabase PostgreSQL Database

https://supabase.com/dashboard/project/bjpbzrheuzthfhltduko/database/schemas

Design and Implementation: User Stories, RAG System, and Project Organization

https://supabase.com/dashboard/project/bjpbzrheuzthfhltduko/database/schemas
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-User Story Matrix
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User Story Matrix

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations



AI Interaction and Command Trigger Testing: 
Command Parsing Accuracy

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations

95%-100%



AI Interaction and Command Trigger Testing: 
Relevance Responses

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations

• Inherently subjective (Needs more evaluation)
• Consistently incorporates and mentions profile 

information and makes a relative attempt 



AI Interaction and Command Trigger Testing: 
Feedback System Engagement

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations



General Query Response Accuracy

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations

• User Story - "As a student, I should 
be able to type any question into the 
assistive LLM tool, and have it 
respond with a regulated, fine-tuned 
response.”

• Open-ended in nature
• Would require more evaluation / 

ongoing process
• However, relatively accurate and 

correct
• Source of response supplement



Summary Analysis and Observations:
Strengths

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations

• Role Based Navigation
• Simple Intuitive Interface
• Note and Questions 
• Well formatted query = Relatively Strong 

Contextual Understanding



Summary Analysis and Observations:
Weaknesses

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations

• Improperly formatted query = Weak contextual understanding
• Determining learning impact of using tool (Further evaluation needed)
• Not perfectly adaptable to all scenarios
• Inconsistency in functionality / edge cases
• Audio only YouTube video downloads
• Inability to understand visuals within documents
• Cannot handle all specialized academic content formats
• Supabase free tier upload size limit (50mb)



Constraints, and Limitations

Testing and Evaluation: User Story Matrix, Strengths and Weaknesses, and Limitations

• Constrained to intended choice of course path and 
courses 

• Not in a Board of Ed , institutional committee, or 
staffed worker role

• Proof of concept project as compared to legit 
implementation

• Shadow doubt and variability in user circumstances
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Proposed User Study Design

Future Directions: Research Studies Design, Extended Functionality, Scalability

• Longitudinal study 
• Cognitive, Emotional and Behavioral measures
• In-depth methodology
• Ongoing qualitative data
• Ethics
• Goals and objectives



Additional Features and Extended 
Functionality

Future Directions: Research Studies Design, Extended Functionality, Scalability

• First address the weaknesses and current 
shortcomings

• Advanced Learning Insights
• Personalized Learning Paths
• Multimodal Content Tools
• Educator Support
• Advanced AI Capabilities



Technical Enhancements and Scalability

Future Directions: Research Studies Design, Extended Functionality, Scalability

• Scalable Architecture
• Offline Capabilities
• Security & Compliance
• LLM Model API Ecosystem
• Performance Optimization



Equity and Accessibility

Future Directions: Research Studies Design, Extended Functionality, Scalability

• Neurodivergent Support
• English Language Learners (ELLs) 
• Inclusive Design Goal
• Outcomes



Rough Estimate Cost Breakdown
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Rough Estimate Cost Breakdown
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Rough Estimate Cost Breakdown
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Thankyou



Questions?


