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Abstract

Probability Theory and Mathematical Statistics serves as a core compulsory course for mathematics
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and statistics majors in institutions of higher education. Nevertheless, its highly abstract concepts,
rigorous logical reasoning and intricate mathematical formulas pose major challenges to conven-
tional teaching, which struggles to visualize and contextualize the teaching process and lacks ef-
fective interaction with students. Supported by the generative Al platform Doubao, this study de-
velops cross-platform dynamic visual web applications via HTML, JavaScript and Canvas. Target-
ing three key difficult teaching contents—convergence in probability and sequence convergence,
the linkage between Poisson distribution and exponential distribution, and two-dimensional nor-
mal distribution along with its marginal and conditional distributions. We construct an adjusta-
ble, interactive and simulation-based dynamic demonstration system. This innovative approach
enables abstract probabilistic concepts to be visualized, operable and exploitative. Practice shows
that this teaching mode can effectively reduce cognitive difficulty, strengthen conceptual discrim-
ination, and enhance students’ learning interest and thinking depth. It provides a replicable prac-
tical path for the digital and intelligent teaching reform of Probability Theory courses in the new
era.
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Figure 1. Comparison between sequence convergence and convergence in probability
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Figure 2. Linked visualization of Poisson distribution and exponential distribution
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Figure 3. Dynamic visualization of joint, marginal, and conditional distributions of the bi-variate normal distribution
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