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Why did the instructor use GenAI for learning and teaching?
Richard and his colleagues observed that AI-driven intelligent tutoring systems (ITS) are increasingly used in education to 
improve learning outcomes. They also recognised drawbacks in popular GenAI tools (e.g., ChatGPT), including 
hallucinations that impact factual accuracy, faithfulness, and potentially harmful outputs. Motivated to understand how 
students’ engagement with GenAI relates to their achievement, Richard’s team built GPTutor, an ITS that employs GenAI 
and a Retrieval-Augmented Generation (RAG) pipeline to produce accurate, context-aware responses aligned with 
student questions and intended learning outcomes (ILOs). GPTutor was then used to study the link between GenAI 
engagement and course performance.

How was GenAI used in this scenario?
The study involved 73 postgraduate and 56 undergraduate students enrolled in two software engineering courses at The 
Hong Kong Polytechnic University. Course materials were uploaded to GPTutor, and students used the platform for 
roughly four weeks for learning and revision while their usage behavior was tracked. After using GPTutor to prepare for a 
quiz, students completed a survey assessing perceived usefulness, attitudes toward GPTutor, and intention to continue 
using the GenAI-based ITS.

What was the impact on student learning?
Overall, students viewed GPTutor favorably. Sixty postgraduate and thirty-six undergraduate students completed the 
survey. As summarised in Table 1, the aggregate scores indicate strong acceptance and active use of the platform. 
Qualitative comments emphasised that GPTutor delivered answers closely tied to the lecture notes and included page 
references for quick lookup. Students valued the side-by-side display of lecture notes with the chatbot, which supported 
study efficiency, and found the suggested follow-up questions useful for deepening understanding.

In terms of the relationship between students’ usage and academic performance, Table 2 shows that the 
high-engagement group outperformed the low-engagement group on mean exam scores (62.2 vs. 51.9), with the 
difference reaching statistical significance (p = 0.00032). This suggests a positive relationship between GPTutor usage 
and academic outcomes.

What were the challenges encountered during the 
implementation and what solutions were used?
Despite its benefits, GPTutor has areas for improvement. Some postgraduate students felt the system often echoed 
lecture slide content without adding novel insights. To enhance engagement and track progress, students recommended 
adding study milestones and supporting diverse response formats, such as diagrams and tables, rather than relying 
primarily on instructors’ text-based materials.

Lastly but not least, GPTutor has been shortlisted for the AI in Education Award by QS Reimagine Education 2024; and 
only the projects ranked in the top 25% of the over 1,300 submissions could be shortlisted.

Message Range Student Count Mean Exam Score Sig. (2-tailed)

[0.10] 66 51.90

[10.124] 63 62.18

0.00032

Table 2 – Differences in Mean Exam Scores Between the Low- And High-Engagement Groups

Construct
Average

(7-point Likert scale) Standard Deviation

4.96 0.77Perceived Ease of Use (EU)

4.81 1.12

4.91 1.27Intention to Use (IU)

4.77 1.10Enjoyment (EJ)

Perceived Usefulness (PU)

Table 1 – The Quantitative Part of the Survey
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