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Abstract

To address the challenges in the “Automatic Control Principles” course—namely abstract theory,
weak connection to engineering practice, and insufficient classroom interaction—this study devel-
ops a Web-based visualization teaching model oriented toward cognitive deepening and capability
building. Leveraging the openness of Web technologies, the model integrates generative Al, knowledge
graphs, and big-data analytics to form a multimodal intelligent teaching framework. Through hierar-
chical knowledge organization and visual reconstruction, dynamic simulations and 3D rendering are
used to strengthen the connection between mathematical models and physical phenomena. Follow-
ing the BOPPPS framework, a closed-loop process of “guidance, demonstration, interaction, and feed-
back” is designed to support collaborative and inquiry-based learning. In addition, a process-ori-
ented evaluation mechanism is established through full-cycle data collection. This model facilitates
a shift from a teacher-centered to a student-centered classroom, enhancing students’ engineering
intuition, systems thinking, and ability to solve complex engineering problems.
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Figure 1. Web-based visualized teaching system diagram
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Figure 2. Main contents of the reform of teaching content and knowledge presentation methods
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Table 1. Some typical examples of Web-based visualization content
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Figure 3. Schematic diagram of a Web-based multimodal unified resource template
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Figure 4. Schematic diagram of the teaching process based on “guide, demo, interact, and feedback”
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