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Outcome-oriented and digital field—driven: continuous improvement of training course of
chemical fiber production
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[Abstract] Under the background of Emerging Engineering Education, practical teaching in Polymer Materials
majors faces a structural contradiction between limited physical boundaries and an insufficient provision of
complex engineering capabilities. Addressing the pain points in the Chemical Fiber Production Practical
Training course—namely irreversible macroscopic processes, “black—box” microscopic mechanisms, and
fragmented non—technical assessment—this study constructs an OBE—based immersive teaching paradigm
characterized by  “authentic virtual simulation coupled with the industry—education ecosystem.” This
paradigm visualizes microscopic rheological processes through multi—physics simulation, achieves high—fidelity
reproduction of high—risk and high—energy conditions using real industrial data, and establishes a quantitative
assessment system for non—technical capabilities based on an OBE closed—loop. Longitudinal empirical data
from the 2021 and 2022 cohorts indicate that the attainment of core course objectives stably exceeded the 0.65
baseline. Notably, the 2022 cohort saw significant improvements in environmental ethics and teamwork
collaboration, increasing by 8.6% and 11.3%, respectively, compared to the previous cohort. The research
confirms that this paradigm effectively resolves the challenge of synchronously enhancing hard skills and soft
attributes, providing a replicable digital solution for teaching reform in complex engineering contexts.
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