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Abstract

This paper delves into the current applications, challenges, and optimization strategies of artificial
intelligence in the field of biology education. It systematically categorizes Al's role in education,
with a focus on the specific uses of generative and interactive Al in biology teaching, and illustrates
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their practical effects in both basic and higher education through case studies. The research indi-
cates that while Al significantly enhances teaching efficiency and improves the learning experience,
it also introduces issues such as data security, algorithmic ethics, shifts in the teacher’s role, and the
risk of superficial student thinking. In response, the paper proposes strategies involving technolog-
ical breakthroughs, governance standardization, and role reconfiguration, aiming to provide a ref-
erence for the appropriate use of Al in the context of educational reform and to promote the digital
transformation of biology teaching.
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Table 1. Comparison of effects of Al-aided biology experiments in rural schools
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Figure 1. Schematic of “Triangular Interaction” model of Al-empowered biology instruction
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