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A Study of SQL Programming Learning Assistant System for Novice Learners
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This thesis presents the development of the SQL Programming Learning Assistant System (SQL-PLAS) for novice
students and a generative Al-assisted SQL query generator for teachers. The research aims to improve the efficiency of
students’ learning through a progressive "code reading before writing" strategy and reduce instructors’ workloads through
automated content generations.

The first contribution is the proposal of the Grammar-concept Understanding Problem (GUP) in SQL-PLAS. This
exercise type helps novices understand grammatical terms, reserved words, and commands before writing code. Students
answer questions regarding the meaning and usage of keywords, and their responses are automatically evaluated using
string matching techniques.

The second contribution is the proposal of the Comment Insertion Problem (CIP). This exercise requires students to insert
missing comments into source code to demonstrate their understanding of logic and structure, which is also assessed
automatically via string matching.

The third contribution is the proposal of the SQL Query Description Problem (SDP). This problem type transitions
students to code writing, where they are provided with a database schema and required to write SQL queries for data
retrieval or manipulation. Student responses are matched against correct solutions using string matching algorithms.
The fourth contribution is the proposal of the standalone generative Al-assisted SQL query generator designed to automate
SDP instance creation. Leveraging Large Language Models (LLMs), this tool generates diverse question-answer pairs
and verifies their syntax and execution validity using MySQL before they are imported into SQL-PLAS.

This thesis is organized as follows; Chapter 1 presents the background, challenges in SQL education and the four main
contributions of this thesis. Chapter 2 reviews the overview the web-based SQL-PLAS. Chapter 3 details the Grammar-
concept Understanding Problem (GUP) in SQL-PLAS. Chapter 4 presents the Grammar-concept Understanding Problem
(GUP) in SQL-Python database programming. Chapter 5 reviews Comment Insertion Problem (CIP) in SQL-PLAS.
Chapter 6 reviews the SQL Query Description Problem (SDP) in SQL-PLAS. Chapter 7 proposes the generative Al-
assisted SQL query generator. Chapter 8 presents related works related to this thesis. Chapter 9 concludes this thesis with

a summary and potential future works.
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