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Linear Algebra Curriculum—Effectiveness Verification Based on Empirical Data
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Abstract : To explore effective pathways for the deep integration of artificial intelligence (Al) technology with the linear
algebra curriculum, this study enrolled 511 students from the 2024 cohort of a Chinese university. Among
them, 101 students in the experimental class received Al-enhanced instruction—including visualization
tools, intelligent Q&A systems, and adaptive practice platforms—while the remaining students served as
the control group. Final examination scores were analyzed using independent—samples t-test, Mann-
Whitney U test, two—sample Kolmogorov—Smirnov test, and chi-square test. Results show that the
experimental class achieved a significantly higher mean score (78.71+ 15.18) compared with the control
group (70.94 + 18.62) (t=3.939, p<0.001, Cohen's d=0.458). The excellent rate ( = 90 points) of the
experimental class (40.6%) exceeded that of the control group (16.4%) by 24.2 percentage points, while
the failure rate dropped from 27.2% to 16.8%. Performance was better across all question types, especially
in comprehensive application problems. These findings suggest that Al-assisted teaching can improve
learning outcomes in linear algebra and offer a practical reference for teaching reform.
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