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Abstract

With the continuous advancement of technologies such as artificial intelligence, big data, and cloud
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computing, China’s higher education sector is accelerating its digital transformation in teaching
methodologies. Core foundational courses like “Probability Theory and Mathematical Statistics” are
offered across STEM disciplines and economics management programs, yet traditional teaching
approaches struggle to meet contemporary demands for cultivating innovative and application-
oriented professionals. This study focuses on: identifying existing challenges in teaching “Probabil-
ity Theory and Mathematical Statistics”, establishing an integrated framework, and conducting prac-
tical explorations in intelligent teaching resource development, personalized learning pathway de-
sign, data-driven evaluation systems, and smart teaching platform implementation. Through a two-
year quasi-experimental study employing a “pre-test-post-test” non-randomized design supple-
mented by covariance analysis, results demonstrated that the experimental group achieved signif-
icantly higher average course grades than the control group, with a 12-percentage-point increase
in pass rates and overall student satisfaction reaching 88.3%. Students also showed marked im-
provements in learning motivation and self-directed learning capabilities. These findings provide
valuable theoretical references for digital teaching reforms in similar core mathematics founda-
tional courses.
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Table 1. Course grade composition and evaluation indicators
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Figure 1. Comparison of academic performance distribution between the two groups
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Table 2. Results of student satisfaction survey (N = 312)
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