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[Abstract] In response to the talent demands of building China's strength in transportation and developing
intelligent transport systems, the "Traffic Flow Theory" course serves not only as a key subject for
undergraduates in transportation to understand the operational mechanisms of roads but also as an important
platform for cultivating modeling, computational, and engineering judgment skills. Addressing existing issues
such as the abstract nature of course concepts, lengthy model derivation chains, insufficient case studies and data
support, significant disparities in students' mathematical and programming foundations, and the fragmented
integration of curriculum ideology and politics, this paper proposes an artificial intelligence—empowered
instructional design framework, based on the course syllabus and graduate requirement indicators. Adhering to
the principle of aligning "objectives—content—activities—assessment," the scheme introduces tools such as
knowledge graphs, retrieval—augmented generation, and conversational tutoring into four aspects: teaching
resource organization, learning support, value guidance, and process evaluation. Specifically, knowledge
structuring and iterative case library updates are employed to enhance content teachability and learnability;
diagnostic assessments and tiered tasks are implemented to achieve personalized instruction, with code
scaffolding used to lower the threshold for simulation; professional contextualized narratives integrate
considerations of efficiency, equity, safety, and responsibility into traffic phenomenon analysis; and learning
analytics with evidence chain verification form a "assessment—feedback—improvement" closed loop, improving
the authenticity of learning and the level of quality assurance. Teaching practice demonstrates that this design
helps enhance students' ability to explain traffic phenomena, select and implement models, and express ideas
based on data. It can serve as a reference for the digital and intelligent transformation of theoretical courses in

traffic engineering.
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