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Abstract

Code comprehension refers to the ability to read, understand, and
explain code effectively. While students may successfully complete
introductory programming assignments, they often do so without
fully grasping the underlying code, which can lead to difficulties
in more advanced classes. This work presents our approach to ad-
dressing this challenge through targeted interventions that assess
students’ comprehension using personalised, Al-generated ques-
tions. We share insights from a pilot study conducted to gather
initial student feedback on the effectiveness of this method.
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1 Introduction and Background

While students may successfully complete introductory program-
ming assignments, they often do so without fully comprehending
the underlying code. This may be due to trial-and-error strategies,
over-reliance on example solutions, or, in some cases, academic
misconduct. Lehtinen et al. reported that approximately one-third
of their 125 students were unable to explain their own code [2].
A lack of foundational code comprehension can have long-term
consequences, impeding students’ progress and delaying their de-
velopment into proficient programmers.

Code comprehension questions have been shown to be an effec-
tive method for addressing this issue [3], as they require students to
critically reflect on their own code, confront misconceptions, and
reveal whether they genuinely authored and understood their sub-
missions. Unfortunately, individually questioning students about
their submissions or manually creating personalised questions is
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not easily scalable to large cohorts. This work presents initial in-
sights from a pilot study of our intervention approach to using
GenAl to generate personalised code comprehension questions.

2 Method and Evaluation

We developed a tool that automatically generates personalised code
comprehension questions. The application leverages GPT-40 mini,
through the OpenAl API, to produce multiple-choice questions
tailored to each student’s code, submitted via CodeRunner. Further
implementation details are provided in [1].

A pilot study was conducted with a small sample of eight former
students from our first-year introductory Java class. Four partici-
pants had completed only this Java class, while the remaining four
had also completed our second-year Java class, as well as additional
classes in C and Haskell. Participants were asked to complete one
beginner, one intermediate, and one advanced question, each drawn
from different sections of the class. Following the coding and com-
prehension tasks, they were invited to complete a short survey
comprising both quantitative and qualitative questions.

3 Results and Conclusion

The majority of students responded positively to the generated
questions, reporting that they enhanced their understanding of
their code and helped identify underlying misconceptions.

Future work will involve deploying this approach in our intro-
ductory Java class, evaluating its effectiveness across other pro-
gramming languages, and extending it with additional question
formats, such as Parsons Problems and ‘Explain in Plain English’
questions.
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