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Abstract : Atrtificial inteligence technology is reshaping the teaching and learning ecosystem of higher education
and offering new solutions for material-related courses to address prominent challenges, including
the difficulty in visualizing multi-scale mechanisms, reproducing technological processes, and
accessing engineering scenarios at low cost. Centering on the knowledge structure and competency
cultivation requirements of material-related courses, this paper reviews the research progress of Al—
enabled classroom teaching, the reconstruction of curriculum systems and task chains, virtual-reality
integrated practical teaching, and evidence—based evaluation systems. The research indicates that
the collaborative mechanism of "teachers—intelligent systems—students" can strengthen the closed
loop of learning diagnosis and feedback; progressive curriculum systems and project—driven tasks
facilitate the transformation from theoretical knowledge to practical competencies; and the virtual—
reality symbiosis platform supported by cross—scale simulation and virtual simulation improves the
accessibility and repeatability of practical training. On this basis, this paper puts forward implementation
suggestions for material-related courses: optimizing task design and resource supply anchored
at core competencies, establishing an evaluable and iterable quality assurance mechanism, and
coordinately promoting the digital literacy improvement of teachers and the integration of industry—
education scenarios.
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