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Abstract

Principles of Composite Materials is a core course for materials majors, characterized by abstract
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content and strong theoretical concepts. Traditional teaching methods often fail to engage students
and create a disconnection between theory and practice. Addressing this issue, this paper adopts
the “Four-in-One” educational goal, integrates the “Dual-Center” concept, and leverages digital tools to
reform classroom teaching. A three-stage teaching process was constructed: pre-class task chains for
self-directed learning, in-class problem chains for inquiry-based discussion, and post-class project-
based extension. Digital tools including Al-based learning analytics, virtual simulation, AR displays,
and multimodal resource libraries were introduced, alongside a reconstructed process assessment
system based on learning analytics. Practice shows this model significantly enhances students’ higher-
order thinking and self-learning abilities, offering a reference for reforming composite materials
courses.
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Figure 1. Theoretical framework and roadmap for reforming the teaching of composite materials principles
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