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Abstract

Guided by the core concepts of “interdisciplinary integration, cross-border integration and innova-
tion-driven” in emerging engineering education, this paper carries out the teaching reform explora-
tion of materials experiment courses aiming at the prominent problems existing in current materi-
als experiment teaching, such as lack of cutting-edge nature, solidified process, fragmented curricu-
lum system and single evaluation method. Taking the design and characterization of high-entropy
alloys as the practical carrier, this study reconstructs the advanced teaching goal of the trinity of
“knowledge, ability and quality”, builds a progressive modular experiment content, innovates the
teaching mode driven by “problem chain”, and establishes a diversified process evaluation mecha-
nism covering the whole process. Finally, an experimental teaching system with three-level spiral
progression of “basic training - comprehensive application - innovative inquiry” is constructed. The
practical results show that the reform mode effectively makes up for the shortcomings of traditional
experimental teaching, significantly improves students’ engineering practice ability, scientific research
thinking and innovation quality, and successfully realizes the transformation of educational objec-
tives from knowledge imparting to ability and quality cultivation. It provides a feasible and popular
practical reference for the cultivation of outstanding engineering talents in materials under the back-
ground of emerging engineering education.
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Table 1. Teaching objectives of the high-entropy alloy course
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Table 2. Modular arrangement of experiment teaching for high-entropy alloys
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Figure 1. Design framework of high-entropy alloy experiment teaching driven by problem chain
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Figure 2. Implementation process of experiment teaching driven by problem chain
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Table 3. Comprehensive evaluation indexes and weights of the experiment course
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Table 4. Requirements for the implementation of high-entropy alloy experiment course
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