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Abstract

In the context of the interdisciplinary integration of emerging medicine and emerging agricultural
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sciences, the explosive growth of life science data has placed higher demands on the innovative
practical capabilities and digital intelligence literacy of bioinformatics professionals. As a core in-
terdisciplinary course for life science majors, bioinformatics education traditionally faces several
challenges, including the abstract and sophisticated nature of algorithmic principles, the substan-
tial programming requirements that create barriers to student learning, outdated teaching content
that lags behind technological advances, and practical training that is disconnected from authentic
scientific research. Generative artificial intelligence (AI) and large language models (LLMs) provide
a new paradigm for addressing these challenges. This paper explores the necessity of Al-driven re-
form in bioinformatics education and proposes a teaching reform strategy, encompassing the con-
struction of an Al-assisted personalized adaptive learning environment, the design of Agent-as-
sisted inquiry-based practical learning, designing inquiry based practices for agent collaboration,
reconstructing the learning environment, practical models, content systems, evaluation mechanisms,
and integrating ideological and political education into a five in one teaching content, establishing
a process oriented multi-dimensional evaluation system for human-machine collaboration, and
organically integrating scientific ethics and scientific spirit. Subsequently, using “LLM-based gene
family analysis” as a teaching case, the paper elaborates on the implementation pathway of Al-
driven instruction and the corresponding learning-outcome assessment framework. The proposed
teaching reform strategy provides practical and feasible guidance for educational innovation in bi-
oinformatics and related interdisciplinary fields.
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Figure 1. Schematic diagram of the five-in-one teaching reform strategy driven by Al
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