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Abstract

The two types of errors in hypothesis testing represent a challenging topic in the teaching of prob-
ability theory and mathematical statistics. To address students’ widespread difficulties, such as con-
ceptual confusion, computational barriers, and struggles in understanding relationships, this paper
constructs a dynamic visualization model based on the normal distribution. This model systemati-
cally analyzes the dynamic balance relationship where the probabilities of the two types of errors
vary inversely when the sample size is fixed. It further quantifies the intrinsic connections among
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the probability of Type I error (@), the probability of Type Il error (), and the sample size (n). Through
a tripartite research approach integrating theoretical mechanism analysis, numerical simulation,
and geometric interpretation, the study effectively overcomes cognitive obstacles arising from the
abstract nature of the topic, thereby helping students gain a deeper understanding of the core con-
cepts.
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Table 2. Two types of errors in hypothesis testing
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Figure 1. Teaching interface for visualizing a-n-f dynamics
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Figure 2. Critical value slider demonstration diagram
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Figure 3. Visualization of simultaneous reduction in two types of errors with larger sample sizes
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