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Reforming PBL with AI: A New Paradigm for Teaching
“Fundamentals of Materials Engineering”
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Abstract

Under the emerging engineering education paradigm, a shift from knowledge delivery to competency development is imperative. This
study proposes an Al-enhanced Problem-Based Learning model for the Fundamentals of Materials Engineering course, addressing
limitations in problem authenticity, inquiry depth, and assessment accuracy in conventional PBL. The framework integrates four
Al-driven components: authentic problem generation, dynamic inquiry assistance,innovative virtual simulation, and intelligent
evaluation, establishing a new closed-loop "Learn-Simulate-Apply-Innovate" pedagogical cycle and multidimensional ideological
education mechanisms. Implementation demonstrates significant improvement in students' abilities to define problems, integrate
interdisciplinary knowledge, and generate innovative solutions in complex engineering scenarios, providing an effective approach for
developing materials engineers with systems thinking and sustainability consciousness.
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