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Construction and Exploration of Interdisciplinary General Education Courses
in Materials Science under the Emerging Engineering Education Context: A
Case Study of Frontier Cross-Disciplinary New Materials and Engineering

Applications
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Abstract: Against the backdrop of Emerging Engineering Education (3E) initiatives, the traditional
single-discipline training model in materials-related majors has gradually revealed deep-seated limitations, including
fragmented knowledge frameworks and disconnection from practical engineering applications. Grounded in
Outcome-Based Education (OBE) principles and the CDIO (Conceive - Design - Implement - Operate) engineering
paradigm, this paper takes the course Frontier Cross-Disciplinary New Materials and Engineering Applications at

Northeastern University as a case study to explore a teaching reform pathway driven by deep interdisciplinary
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integration across materials science, microbiology, and chemistry. The course is motivated by solving authentic
engineering problems and restructures a three-tier progressive modular knowledge network encompassing fundamental
theory, scientific research practice, and engineering applications. In implementation, it adopts an industry - education

integrated school - enterprise collaborative education model, with appropriate integration of digital information

platforms for auxiliary verification. Meanwhile, a multi-dimensional assessment mechanism emphasizing both process
and outcomes is established, facilitating a shift from knowledge transmission to competence development. Practical
results demonstrate that this course design effectively enhances undergraduates' multi-perspective thinking and
systematic decision-making capabilities when confronting complex engineering scenarios, providing a replicable
practical paradigm for cultivating interdisciplinary talents in materials science in higher education institutions.
Keywords: Emerging engineering education; Materials science and engineering; Multidisciplinary

interdisciplinary; Frontier new materials
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Figure 1 Logic Diagram of a Three-tiered, Progressive, Modular Teaching System that Follows the Laws of
Engineering Cognition
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Figure 2 Implementation of Teaching based on Industry-education Integration
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