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Abstract: To address the issues of lagging knowledge supply, superficial practical contexts, homogeneous learning paths,
and terminal assessment feedback in traditional bridge engineering teaching, this paper proposes a digital twin-driven
teaching model oriented toward complex engineering problem-solving ability, grounded in the outcomes-based education
(OBE) philosophy of engineering education accreditation and the CDIO engineering education model. Through questionnaire
surveys and interviews, the current teaching status of bridge engineering courses was diagnosed. The findings reveal
insufficient integration of course content with new industrial technologies such as intelligent construction, digital twins, and
BIM; limited opportunities for students to fully participate in the entire bridge design—construction—operation and
maintenance process; and practical assessment that relies mostly on reports while lacking process evidence. On this basis,
this paper constructs a “one core, two lines, three stages, and four dimensions” teaching model: taking complex engineering
problem-solving ability as the “one core”; knowledge construction and engineering practice as the “two lines”; foundational
cognition, integrated design, and innovation expansion as the “three stages”; and content reconstruction, platform support,
project-driven learning, and evaluation feedback as the “four dimensions.” It also designs a blended implementation pathway
consisting of pre-class knowledge graph-guided learning, in-class digital twin project inquiry, post-class iterative

optimization, and course—competition—research—innovation integration, and establishes a diversified evaluation system based
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on an “evidence chain + competency radar.” Preliminary practice shows that this model can enhance students’ systematic
understanding of bridge engineering, digital tool application, collaborative communication, and innovative design abilities,
providing a reference for bridge engineering teaching reform in the context of emerging engineering education.
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