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Personalized Feedback: Take 1
CodeLens: A Generative Al Framework for Automated Feedback on SQL 
Assignments [2]



Preliminary Evaluation

Example of a feedback message displayed to 
students in the AI-supported group.

● Summer 2024 (70 enrolled, 
n=21), Fall 2024 (483 enrolled, 
n=102). 

● AI-supported vs. non-AI groups.
● Questions with various levels of 

complexity
● Received feedback mechanism 

from SQL compiler and 
CodeLens



Results 

Average number of 
submissions/SQL question 
(AI vs. non-AI groups)

For AI, a reduction in 
attempts for complex 
questions like Q3



Is this good enough? 
Retrieval Noise & Irrelevance: Unstructured text leads to off-target documents 
and noisy feedback

Hallucinations & Inconsistency: LLMs may invent details when missing clear 
concept links

Gaps in Concept Coverage: Hard to measure student progress if underlying 
topics aren’t explicitly mapped

Misalignment with Instructor Intent: Free-form content can drift from course 
goals and learning outcomes



Personalized Feedback: Take 2

Data Systems Approach



Structuring Concepts, Amplifying Insight: 
Graph RAG for AI-Personalized Student 
Feedback

 Instructor-edited knowledge graphs deliver 

precise context, empower accurate, 

personalized feedback, and enable robust 

performance tracking



Fine-tuned LLM 
models
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Structuring Concepts
● Given Course Materials (Syllabus, Lecture PDFs, Textbooks), chunk the 

document into pieces
● Use an LLM to power the concept extraction and node relationships
● Condense Concepts down to a set of nodes
● Display Graph and allow manual manipulation/improvement
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Graph RAG for AI-Personalized Student 
Feedback

Next Feature



Graph RAG

● A live job streams every new submission and its errors from Postgres into 
Neo4j, continuously enriching a student-assessment-error knowledge graph.

● When a student requests feedback, the graph’s RAG layer locates the lecture 
slide + page for each error keyword and injects those references into a GPT-4o 
prompt.

● GPT-4o replies with targeted advice, direct slide links, external resources (e.g., 
W3Schools JOIN), and performance metrics such as attempt counts, recurring 
errors.



Ontology
● We can track progress throughout the 

semester by tagging questions with the 
graph concepts
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Progress tracking
● Tag questions with these 

generated concepts using an 
LLM

● Prompt the LLM to be 
conservative with the Tagging

● Color code the tested 
concepts 

● E.g. ⅗ students completed 
questions with tag=’WHERE’



Amplifying Insight
With course concepts mapped and an online assessment platform that 
captures student submissions, we can:

● Track student progress across topics using an ontology/knowledge 
graph

● Deliver instant context-aware, relevant and personalized feedback 
on submitted assessments 

● Provide performance indicators that help students track their 
performance and identifies areas for improvement/strength

● Generate targeted practice questions or point to extra resources to 
strengthen the student areas for improvement.

 



Personalized, context aware, proactive 
feedback !



Demo



https://ai-cs411.web.app

https://docs.google.com/file/d/1iHKwyz-aiOYHEi0GOoq4bqP8mh-InJ0R/preview
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