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Abstract

Traditional assessment of university course grades has relied on the normal distribution model, yet
this approach shows limitations when handling skewed data in high or low score segments. This
study explores the optimized application of skew-normal distribution in student performance anal-
ysis. Through empirical analysis of grade data from four courses at Shenzhen Technology University
(Fundamentals of Programming A, Advanced Mathematics A, Discrete Mathematics, and Object-Ori-
ented Programming), we compared the fitting effectiveness between normal distribution and skew-
normal distribution. Results demonstrate that the skew-normal distribution, by incorporating a
skewness parameter, more accurately captures the asymmetric characteristics of grade data, with
significantly better goodness-of-fit (AIC and BIC values) than normal distribution and more precise
confidence intervals. The study further proposes improvement strategies: distinguishing qualifying
examinations from selective assessments, integrating formative and summative evaluations, en-
hancing grading transparency, and appropriately utilizing big data technology to optimize teaching
evaluation. This research provides new perspectives for academic performance assessment, sup-
porting the scientific and diversified development of educational evaluation systems, thereby facil-
itating the cultivation of innovative talents.
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Figure 1. Final comprehensive grade histogram and fitting chart for programming fundamentals A
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Figure 2. Final comprehensive grade histogram and fitting chart for advanced mathematics A
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Figure 3. Final comprehensive grade histogram and fitting graph for discrete mathematics
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Figure 4. Final grade histogram and fitting graph for object-oriented programming
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Figure 5. Comparison chart of probability density functions between skew-normal distribution and normal distribution
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Figure 6. Grade fitting for programming fundamentals A in the 2021-2022-01 semester
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Figure 7. Grade fitting for advanced mathematics A in the 2022-2023-02 semester
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Figure 8. Grade fitting for discrete mathematics in the 2021-2022-02 semester
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Figure 9. Grade fitting for object-oriented programming in the 2021-2022-02 semester
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Figure 11. Confidence interval for the grades of advanced mathematics A
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Figure 12. Confidence interval for the grades of discrete mathematics
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Figure 13. Confidence interval for the grades of object-oriented programming
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