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Abstract: With the deepening of the "new infrastructure" strategy and the rapid iteration of digital and intelligent underlying
technologies, the pain points existing in the traditional teaching of "Geotechnical Engineering Testing Technology", such as
high-risk and restricted practice, fragmented knowledge system, and relatively lagging evaluation, have become difficult to
meet the industry's urgent demand for new digital and intelligent "cross-shaped" compound talents with "human-machine
collaboration" capabilities. In response to the above issues, this paper innovatively proposes a new educational concept that
shifts from the traditional static outcome-based (OBE) approach to "Al-driven agile competence". In terms of specific
practical paths, a new model of educational reform driven by underlying technologies, known as the "four-in-one" model, has
been constructed: relying on the "knowledge graph" to provide students with personalized and adaptive learning navigation
tailored to each individual. By leveraging "digital twin" technology, a virtual and real integrated engineering shooting range
is created to break the spatial shackles of high-risk experiments. Comprehensively introduce the CDIO engineering full life
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cycle paradigm and the "enterprise micro-certification" mechanism to forge students' practical and core capabilities. By
collecting multimodal learning behavior data, an "accompanying digital portrait" is constructed to achieve precise and
imperceptible evaluation. Effectively breaking through the current barriers between theory and practice, virtual and reality,
campus and industry, it has enabled students to make a leap to become "complex engineering problem solvers", providing a
highly forward-looking and replicable innovative model for the cultivation of elite talents in intelligent construction under the
background of new engineering.
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