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Abstract

To address the prevalent issues in higher vocational Java courses, including fragmented knowledge
acquisition, underdeveloped engineering thinking, and superficial integration of technical ethics,
this study takes the teaching of “selection and loop structures” as a practical vehicle to innovatively
construct a hybrid teaching model characterized by “Al-driven and virtual-real linkage”. Leveraging
three technical empowerment pathways—human-machine collaborative development, dynamic
knowledge graph, and gamified debugging training—the model deeply integrates the five-stage
teaching framework of “diagnosis, learning, practice, expansion, and evaluation”, thereby achieving
differentiated learning support and systematic cultivation of engineering capabilities.
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Figure 1. Five level blended learning
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Figure 2. Trinity framework
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Figure 4. Intelligent recommendation system
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Figure 5. Three-Tier progressive task design
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Figure 6. Evaluation system diagram
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