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Mixed Teaching Reform and Practice of Clean Production and Industrial
Water Treatment Courses: A Case Study Driven by the Belt and Road Initiative
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This study addresses the issues of abstract theoretical content, disconnection between learning and
practice, and insufficient ideological and political education in the"Cleaner Production and Industrial
Water Treatment" course. By adopting the"Belt and Road - Paper Wastewater Treatment" case as a
driving example, it establishes a blended teaching model characterized by"case integration, virtual—
real fusion, and value guidance." The course employs a dual-track design, systematically integrating
the knowledge system of cleaner production while relying on the paper wastewater treatment project
under the China—Pakistan Economic Corridor. Virtual-real integrated teaching is realized through cloud
platforms and machine learning. The teaching methodology combines online and offline resources,
utilizes diverse interactive approaches to foster multidimensional integration of technology, economics,
and ethics, and establishes a three—dimensional ideological and political education resource library to
strengthen value guidance. By introducing a dynamic evaluation mechanism, students' ability to solve
complex engineering problems has significantly improved, resulting in innovative outcomes such as
patents. The reform has also extended to the development of emerging engineering courses, serving
as a model for the reform of environmental engineering education.
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