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Abstract

Driven by the global shift toward intelligent industry and China’s “New Engineering” initiative, tra-
ditional metallurgical education is facing unprecedented challenges. Confronted with the abstract
nature of core knowledge and the shortage of hands-on resources in conventional Metallurgical
Principles courses, this paper focuses on the cornerstone subject Metallurgical Principles and sys-
tematically explores an Al-powered pathway for deep restructuring of teaching content. By building
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a visual-knowledge representation based on knowledge graphs and virtual simulation, creating a
data-driven inquiry-based teaching model, and establishing a multi-dimensional assessment sys-
tem that integrates knowledge, competence and ideological education, we aim to reshape the course
into a modern, data-science-embedded program with dynamic optimization capability and frontier
perspective. Through the construction of a hybrid virtual-physical experimental platform, the de-
velopment of an intelligent tutoring system, and the creation of a data-driven teaching-evaluation
framework, the reform will ultimately cultivate interdisciplinary innovative talents capable of mas-
tering the complexity of metallurgical industry in the intelligent era.
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Figure 1. Knowledge graph
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