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Abstract

Under the background of New Engineering Education, talent cultivation in Mineral Processing
Engineering is facing new requirements arising from the rapid evolution of knowledge systems,
the deepening integration of interdisciplinary fields, and the fast development of artificial intel-
ligence technologies. As a core course in the Mineral Processing Engineering curriculum, Detec-
tion and Control of Mineral Processing Processes plays an important role in developing students’
capabilities in process monitoring, automatic control, and intelligent applications. However, the
course is characterized by a complex knowledge system, abstract theoretical concepts, strong
practical orientation, and insufficient student self-directed learning ability. Meanwhile, the rapid
advancement of large language models (LLMs) has provided new technological pathways for engi-
neering education reform, yet their application in specialized courses still faces challenges such as
insufficient knowledge accuracy and limited domain adaptability. To address these issues, this
study proposes a course-assisted learning approach based on Retrieval-Augmented Generation
(RAG), guided by the requirements of New Engineering Education talent cultivation. By construct-
ing a course-specific knowledge base and establishing an integrated mechanism that combines
the course knowledge system, LLM-based intelligent question answering, and self-directed
learning guidance, the proposed approach provides comprehensive support for pre-class prep-
aration, in-class learning, and post-class reinforcement. Teaching practice demonstrates that the
method effectively enhances students’ self-directed learning ability, engineering problem-solv-
ing capability, and overall learning outcomes. It also promotes the deep integration of artificial
intelligence technologies with professional course instruction, providing a new perspective for
teaching reform in Mineral Processing Engineering under the New Engineering Education frame-
work.
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Figure 1. Deployment and user interface of the course-assisted learning system
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