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Abstract: Against the backdrop of the transformation and upgrading of the geological industry in the new era,
the implementation of the “dual-carbon” strategy, and the demands of major engineering projects, the traditional
geological talent cultivation faces prominent issues such as the disconnection between theory and industrial needs,
insufficient practical teaching resources, and the fragmentation of collaborative talent cultivation mechanisms.
Based on the core framework of the Triple Helix Theory proposed by Henry Etzkowitz, this paper, combined
with the discipline-specific characteristics of geological majors—"strong practical orientation, emphasis on
interdisciplinarity, and need for collaboration”—systematically constructs a tripartite collaborative talent cultivation
model featuring “government guidance, university leadership, and enterprise participation.” Through three key
pathways—the modular reconstruction of curriculum systems, the hierarchical development of practical platforms,
and the diversified innovation of evaluation mechanisms—the organic unity of knowledge impartment, competence

development, and value shaping is achieved. Supported by the practical verification of 24 national-level quality
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engineering initiatives and educational reform projects, this model has increased students’ ability to solve complex

geological problems by 42%, with the satisfaction rate of employers reaching 98.4%, providing a replicable practical

paradigm for the cultivation of first-class geological talents.

Keywords: Triple Helix Theory; First-class Geological Talents; Collaborative Talent Cultivation; Integration of

Science and Education; Practical Teaching Reform
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