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Abstract

Optics was a compulsory foundational course for physics majors, characterized by abstract concepts
and intricate formulas. Traditional classroom teaching was plagued by fragmented knowledge, limited
experimental conditions, and insufficient opportunities for students to engage in innovative practical
training. Leveraging digital technologies, a three-in-one blended teaching model featuring systematic
knowledge graph construction for foundational learning, visual programming simulation as an auxil-
iary teaching tool, and physical innovative experiments for hands-on practical learning was con-
structed. Comparative teaching was conducted between two classes of the same major within the
same grade. Practical results demonstrated that the proposed model can effectively improve students’
academic performance, physical modeling ability, and innovative inquiry capability, providing an
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alternative practical scheme for the teaching reform of optics courses in universities.
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Table 1. Knowledge structure of optical course resources
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Figure 1. Knowledge graph based on Learning Platform
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Figure 2. Construction of basic learning resources based on Learning Platform
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Figure 3. Simulation of double-slit interference
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Table 2. Knowledge points of optical virtual simulation
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Table 3. Contents of traditional experiments and expandable experiments
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Figure 4. Implementation process of blended teaching
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Figure 5. Learning Platform publishes learning task points
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Figure 6. Students’ self-designed innovative optical experiments
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Figure 7. Students’ self-designed optical virtual simulation
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