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Abstract

This paper takes the high school biology lesson “Gene Mutation” as a vehicle, using the sharply in-
creased incidence of thyroid cancer among populations exposed to the Chernobyl nuclear contami-
nation accident as the authentic problem context. It designs multi-stage inquiry tasks, employs Al
tools to overcome teaching difficulties, visualizes abstract molecular biological processes, guides
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students to gradually explore the concept of gene mutation, clarifies the intrinsic relationship be-
tween gene mutation and cell carcinogenesis, and finally achieves knowledge transfer and application
through the design of a healthy lifestyle plan, thereby enhancing core disciplinary competencies.
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Figure 1. Thyroid cancer prevalence among the population exposed to contamination in Region B of Ukraine, 1990~2010
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Figure 2. Sequence alignment of the BRAF gene in thyroid cancer patients versus normal individuals
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Figure 3. Simulator interface for the effect of DNA base substitutions on amino acids
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Figure 4. Sequence alignment of the RET gene in thyroid cancer patients versus normal individuals
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Figure 5. Summary of key gene alterations in thyroid cancer
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Figure 6. Precipitating factors of gene mutations
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Figure 7. Factual information on the characteristics of gene mutations
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