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Abstract

Based on the national “dual-carbon” goals and the requirements for high-quality skilled talents specified in the Digital Transformation
of Vocational Education, this paper addresses the teaching pain points in the course of Chemical Unit Operation Technology in higher
vocational education and innovatively proposes a “Three-Stage, Four-Dimension, Five-Scenario” teaching mode. This mode takes
the “three-stage” (cognition— application — innovation) growth of “knowledge seeds of chemical unit operations” as the main
thread. It incorporates cutting-edge disciplinary advancements, integrates real enterprise production projects and ideological and
political elements, and reconstructs the teaching content. In line with the requirements of integrating “posts, courses, competitions,
and certificates”, it forms a closed-loop teaching system through the integration of the four dimensions of “hearing, seeing, knowing,
and doing”, guiding students to learn, think, practice, and comprehend, thereby strengthening the integration of theory and practice.
Relying on the linkage of five scenarios—"independent learning, virtual demonstration, flipped classroom, comprehensive practice,
and literacy development”—it applies digital and intelligent technologies such as VR/AR and DCS simulation to break through the
limitations of high-risk practical training.
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