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Al Empowers the Course Design and Practice of “Material Surfaces and Interfaces”

WAN Yugin %, LIU Yong *
College of Chemistry, Chemical Engineering and Materials Science, Zaozhuang University, Zaozhuang, Shandong, 277160, China

Abstract: To address the challenges of abstract theoretical concepts, single-dimensional evaluation, and digital model design
difficulties in new engineering courses, this study takes the “Material Surface and Interface” course as an example to construct an
Al-driven integrated “Learning-Assessment-Evaluation” paradigm. By integrating personalized learning path development, visual
teaching resources, dynamic assessment, and intelligent feedback mechanisms through Al technologies, a continuous optimization
teaching loop spanning pre-class, in-class, and post-class phases is established. Practical data demonstrate that after implementation,
the course goal achievement rate increased by 5%, with the proportion of excellent performance rising from 10% to 21%. Students
showed significant improvements in concrete understanding of abstract concepts such as interfacial energy changes, as well as
enhanced autonomous learning abilities and innovative thinking. The deep integration of Al technologies with curriculum design
effectively resolves issues of inadequate model adaptability and digital literacy gaps among instructors, providing a replicable practical
framework and implementation pathway for improving teaching efficiency and quality in new engineering courses.
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