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Abstract

This paper reports a teaching reform practice in a programming course that uses a class-wide col-
laboratively constructed code repository to address long-standing problems, including students’
ability to understand code but difficulty in writing itindependently, weak code-reading competence,
and a generally low distribution of academic performance. It further conducts an empirical analysis
of the relationship between students’ learning engagement and academic achievement. The core of
the reform is to engage students as active contributors to the construction of the repository. Each
student submits code and learning notes to an individual directory named after their student ID;
the repository uses a continuous-integration workflow to verify directory permissions; and the in-
structional example library provides complete examples ranging from basic syntax to blockchain
cryptography. Using data from 51 students enrolled in the “Go Language Programming” course at
the university in the same semester, this study pairs repository-engagement indicators, including
lines of code, number of files, number of commits, and word count of notes, with final-examination
scores for analysis. The results show that all four engagement indicators are positively correlated
with final-examination scores, including lines of code, r = 0.39, p < 0.01, and number of files, r = 0.37,
p < 0.01; the Spearman rank-correlation results are consistent with these findings. The high-en-
gagement group, divided by number of files (n = 16) achieved an average final-examination score of
75.88, significantly higher than the low-engagement group (n = 35), whose average score was 66.77
(Welch’s t = 2.64, p = 0.012, Cohen’s d = 0.73), indicating a moderate-to-large effect. A sensitivity
test of the grouping threshold further shows that the conclusion does not depend on a specific cutoff
point. A trend comparison across two cohorts shows a clear upward shift in overall academic per-
formance: the failure rate decreased from 37.5% to 17.6%, a reduction of nearly 50%, while the
pass rate increased from 62.5% to 82.4%. The findings indicate a stable positive association be-
tween the collaborative mechanism of “participation as contribution” and programming learning
outcomes. Based on these findings, this paper further proposes, in the discussion section, the future-
oriented teaching-design concept of “peer-corpus-anchored Al assistance,” offering a new research
direction for programming education in the Al era. As an observational study, the causal relation-
ship between engagement and achievement still needs to be examined through a quasi-experi-
mental design with a control group.
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Table 1. Pearson correlations between engagement indicators and final examination scores
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Figure 1. Relationship between lines of code and final examination scores (n =51)
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Figure 2. Comparison of final examination scores between the active group and the template group

B 2. JEERE SRIRAHAR S B AL SRT L

¥
(n=51)
0 20 40 60 80 100
S -~ %ESZ%EQ%P k(%) o
<60) " (60-69) ™™ (70-79) ™™ (80-89) ™™ (90+)

Figure 3. Comparison of segmented distributions of final examination scores across two cohorts
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