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Abstract

This electronic document defines the standard format of the Chinese academic journals published
the traditional “Materials Forming and Processing Experiment” course has several problems. Veri-
fication experiments dominate the course. Experiment links are disconnected. Students lack moti-
vation. To address these problems, the course team introduced the concept of “promoting learning
through competition” into experimental teaching. The reform follows the requirements of emerging
engineering education and engineering education accreditation. A two-tier course system was re-
constructed. It consists of “basic skill training + comprehensive competition project”. The core pro-
ject is an all-process competition for aluminum alloys: composition design, melting and casting,
heat treatment, rolling, and mechanical property comparison. The project-based teaching reform
covers all students. A diversified evaluation system was also established. It combines process and
outcome assessment. The traditional final examination was replaced by the competition. Practice
shows that the reform has stimulated students’ learning initiative and interest in engineering prac-
tice. Students’ self-evaluated abilities have improved significantly. A “promoting learning through
competition” atmosphere has formed both in and out of class. Students at the college have continued
to achieve excellent results in discipline competitions such as the National Metallographic Skills
Competition. This reform provides a practical reference for the competition-oriented and project-
based transformation of engineering experiment courses.
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Table 1. Topic selection and group assignment of the competition project
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Table 2. Process stages and class-hour arrangement of the competition project
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Table 3. Scoring criteria of the competition project
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Table 4. Assessment rubric of the competition project (Rubric)
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Figure 1. Comparison of students’ self-evaluated abilities before and after the
course reform
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Figure 2. Distribution of students’ overall satisfaction with
the course reform
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