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Abstract: Genetic Engineering is a core course in the Bioengineering program. It is characterized by complex
knowledge content, long technical chains, a high degree of interconnection among knowledge modules, and rapid
advances in cutting-edge technologies. The traditional teaching approach, which is primarily organized around
textbook chapters, often results in relatively fragmented knowledge points, insufficient presentation of the logical
relationships among knowledge modules, and inadequate integration between theoretical instruction and practical
training. Consequently, it may not fully meet the needs of students in developing systematic knowledge structures

and comprehensive practical competencies. Building on the existing development of the Genetic Engineering
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course, a knowledge graph is employed as a digital support tool to construct a six-level course knowledge system
consisting of “course objectives—chapter modules—knowledge points—skill modules—competency indicators—literacy
orientation.” The organization of course content and learning pathways is further optimized through the use of
an overall course knowledge graph, chapter knowledge graphs, problem graphs, and objective graphs. On this
basis, a three-level progressive task system comprising “basic problems—integrated problems—complex problems”
is designed to promote the effective integration of theoretical knowledge, experimental skills, and problem-solving
processes. Meanwhile, a dynamic updating mechanism for knowledge graph nodes is established to incorporate
cutting-edge technologies, including CRISPR, synthetic biology, transcriptomics, and metabolic engineering, into
the course knowledge Syatem. Through knowledge structure reorganization, progressive task-chain design, and the
updating of cutting-edge content, this reform promotes a shift from traditional chapter-based knowledge delivery
toward knowledge interconnection, progressive competency development and integrated innovation, thereby
providing a reference for the digital development and pedagogical reform of complex bioengineering courses.
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