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Abstract

With the in-depth advancement of emerging engineering education, there is an urgent social de-
mand for practical, innovative, and interdisciplinary talents. However, the traditional talent train-
ing model faces multiple bottlenecks: backward laboratory management leads to the separation of
teaching and management as well as inefficient resource utilization; random formation of competi-
tion teams makes it difficult to achieve complementary advantages; and there is a lack of effective
mechanisms for integrating interdisciplinary knowledge and talents. To address these pain points,
this study introduces the CDIO engineering education model and OBE (Outcome-Based Education)
theory as the framework, and has focused on the aforementioned issues in recent years: realizing
complementary advantages across grades and majors through three-dimensional team building,
improving collaboration and management efficiency via informationalized platform management,
and promoting knowledge inheritance and innovative cultivation through sustainable competition
culture. Based on the practical cases of various discipline competitions in our university, systemat-
ically explain the implementation mechanism and effectiveness of this model, this study innova-
tively proposes a promotable and reusable informationalized laboratory management plan and
competitive talent training strategy, providing a theoretical support and distinctive practical path
for emerging engineering talent cultivation in universities.
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Figure 1. Composition and division of labor of all-round instructors in subject
competitions
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Figure 2. Composition and main functions of the subject competition informatization
platform
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Table 1. Adaptability analysis of training model for different grades
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Table 2. Comparative table of competition team structure and results under different team forming models
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Figure 3. (a) Team members use an online database for project discussions, (b) Comparison
of project advancement processes before and after using online databases
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Figure 4. (a) Metallographic skills competition training check-in and a QR code software
background page, (b) Student feedback
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Figure 5. Comparison of teaching and learning time allocation and interaction efficiency of metallographic
competition before and after the application of QR code system
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