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Abstract

Relying on the engineering accreditation of the “Materials Forming and Control Engineering” pro-
gram, the School of Materials Science and Engineering of Shenyang Aerospace University has ad-
dressed the problems in traditional teaching of the Metal Materials and Heat Treatment course,
such as the disconnection between theory and practice and insufficient cultivation of students’ in-
novative abilities. It has explored a “multi-track empowerment” curriculum reform path with com-
petitions as the link. This reform systematically integrates the content of college students’ discipline
competitions, including the Casting Competition, Metallographic Competition, “Beauty of Material
Micromorphology” Competition, and Heat Treatment Competition, into the course’s teaching objec-
tive setting, content restructuring, practical link design, and assessment and evaluation system. A
closed-loop training model of “theoretical learning-competition training-practical application-abil-
ity improvement” has been constructed. Through leveraging competition tasks to deepen the un-
derstanding of course knowledge points, using competition practice to supplement the course’s ex-
perimental links, and driving the innovation of course teaching methods through competition inno-
vation requirements, the reform has effectively improved students’ cognitive level of the relation-
ships among “composition-microstructure-performance-process” of metal materials, and strength-
ened their engineering practice capabilities and innovative thinking. Teaching practice shows that
after the reform, the excellent and good rate of students’ course assessment has increased by 15.6%,
the number of awards in discipline competitions has increased by 40% year-on-year, and graduates’
adaptability to positions in the aerospace manufacturing field has been significantly enhanced. This
reform meets the core requirements of engineering accreditation for talent training quality and
provides referenceable practical experience for the reform of similar engineering courses.
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Figure 1. Statistical summary of awards from the national foundry process design competition over the years
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Figure 2. Statistical summary of awards from the metallographic competition over the years: (a) Statistical results of provincial
competitions; (b) Statistical results of national competitions
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Figure 3. Statistical summary of awards from the material microcosmic beauty competition over the years
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Figure 4. Statistical summary of awards from the heat treatment competition over the years
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Figure 5. Statistical summary of academic performance in the course “metal materials and heat treatment” over the past five
years
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