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Abstract—To address insufficient programming-practice support for novices in introductory computer science courses,
this study examined the effect of pair programming on students’ examination performance in a quasi-experimental
classroom setting. Approximately 300 first-year students from ten parallel laboratory sections were included. Two
sections received pair-programming interventions, including an AI-Human mode and a Human-Human mode, while the
remaining sections followed conventional individual programming instruction. Based on midterm scores, 1:1 nearest-
neighbor matching was used to construct balanced treatment and comparison samples. Dynamic stratification, matched
difference-in-differences, and ANCOVA were then applied. The results indicate no statistically significant overall net
effect of pair programming on final examination performance. However, a significant relative protective effect was
observed among high-baseline students. No statistically significant difference was found between the AI-Human and
Human-Human modes after controlling for baseline performance. These findings suggest that pair programming may
be more useful as a differentiated support strategy than as a uniform intervention for all novice learners.
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