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Abstract

Experimental teaching in Pathogen Biology is a key link between theory and clinical practice and
an essential component in cultivating students’ practical ability and biosafety literacy. It cur-
rently faces three major dilemmas: an imbalance between biosafety and accessibility, rigid teach-
ing content and pedagogical models, and prominent spatiotemporal constraints on resources.
With technologies such as virtual simulation, knowledge graphs, and computer vision, artificial
intelligence (AI) provides new pathways for experimental teaching reform. This paper analyzes
the existing problems in Pathogen Biology experimental teaching, compares traditional teaching
with Al-empowered teaching, and proposes reform strategies such as building integrated virtual-
real practical training platforms, reconstructing teaching content in an Al-driven manner, and
creating ubiquitous learning spaces. In response to practical challenges including high technical
costs, insufficient digital literacy among teachers, and data ethics risks, it also proposes counter-
measures such as resource sharing, tiered training, and improved safeguard mechanisms. The
core of Al empowerment is “enhancement rather than replacement”, aiming to build a resilient
teaching ecosystem and achieve data-driven teaching optimization. In the future, with the devel-
opment of multi-agent systems, medical vertical large models, and mixed reality technologies, Al
will promote the return of Pathogen Biology experimental teaching to a human-centered orienta-
tion and help cultivate medical talents with both professional competence and humanistic quali-
ties.
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Table 1. Comparison of core dimensions of pathogenic biology experimental teaching between traditional mode and Al-ena-
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