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Abstract

The education digitalization strategy and the “dual carbon” goals are driving the rapid iteration of
the smart environmental protection industry, imposing new requirements on the digital-intelligent
and competency-oriented teaching of environmental engineering courses. In local application-
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oriented universities, Air Pollution Control Engineering faces pain points such as outdated teaching
content, insufficient complex engineering practice scenarios, and an evaluation system that empha-
sizes results over process. The integration of artificial intelligence (AI) may also generate new risks.
Based on the concepts of new engineering disciplines and outcome-based education, and combined
with recent Al teaching reform practices in environmental courses, this paper constructs a digital-
intelligent reform system featuring a trinity of “knowledge-ability-value” from four dimensions:
three-stage curriculum reconstruction, virtual-real integrated practice, tripartite collaborative
evaluation, and ethical risk governance. Through virtual simulation, learning analytics data, and
existing teaching platforms, the course is promoted to transform from knowledge transmission to
coordinated cultivation of engineering competence, professional quality, and green values, provid-
ing a reference for the intelligent reform of environmental courses in local universities.
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