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Teaching Case Design of Probability Theory and Mathematical Statistics Based on Physical

Intuition
Tao Hong, Xu Yaokun, Liu Jiying, Hou Chenping
National University of Defense Technology, a.College of Science; b. College of Electronic
Science, Changsha, Hunan 410073

Abstract: As a highly abstract mathematical discipline, the core concepts of probability theory
and mathematical statistics often pose learning difficulties for students due to lack of intuitiveness.
To enhance teaching effectiveness and strengthen students’ understanding and application abilities,
this paper draws on the teaching philosophy of “physical interpretation of mathematical concepts”.
Specifically, from the perspective of physical intuition, teaching cases are designed for the Poisson
distribution, mathematical expectation, and convolution formula, based on the alpha particle
scattering experiment, the center-of-mass coordinate model, and the convolution calculation of
rectangular pulse signals, respectively. Teaching methods grounded in physical intuition help
students build intuitive cognition, deepen conceptual understanding, and enhance their scientific
thinking and engineering literacy.

Key words: physical interpretation of mathematical concepts; Teaching cases; Poisson

distribution; Mathematical expectation; Convolution formula



