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Abstract

To address the dual challenges of abstract and dry formulas and students’ cognitive biases from
intuition in the teaching of probability and mathematical statistics, this paper designs an integrated
teaching model based on three classic counter-intuitive cases. Using the Birthday Paradox, Monty
Hall Problem, and Simpson’s Paradox as carriers, the study constructs a six-step closed-loop teach-
ing procedure: intuition prediction, cognitive conflict, logical analysis, formula verification, think-
ing sublimation, and knowledge transfer. Empirical results show that the model successfully
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transforms teaching from passive instruction to active inquiry, effectively corrects students’ habit-
ual fallacies in probability judgment, and fosters rigorous statistical thinking. It provides strong
support for innovative teaching of probability and statistics courses in the new era.
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Table 1. Core instructional design of the three classic counter-intuitive cases
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