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Abstract

This study addresses challenges in mechanical engineering materials courses at private universities, including insufficient
experimental resources and monotonous teaching models. We are developing a digital twin-driven Al teaching system that creates
multi-level virtual material environments covering microstructures, manufacturing processes, and engineering simulations. The
system features Al-powered personalized learning paths with adaptive content recommendations and dynamic adjustments, along
with integrated virtual-real practice modules that transition from virtual simulations to hands-on operations. Designed to enhance
students’ knowledge retention, practical skills, and innovation capabilities while reducing teaching burdens and costs, this system
aligns with the operational characteristics of private higher education institutions. Currently in the research phase, it will be optimized
through technological advancements to support applied talent development.
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