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Abstract

In response to the typical deficiencies in the traditional teaching of Fundamentals of Mechanical De-
sign, including fragmented theoretical knowledge, separation between theory and practice, inade-
quate engineering-oriented instruction, and insufficient cultivation of students’ innovative and prac-
tical capabilities, this study explores curriculum reconstruction and teaching practice based on a
project-driven approach in accordance with the talent training objectives for mechanical majors un-
der the emerging engineering education framework. A novel curriculum system characterized by
“projects as the main thread, tasks as the carrier, and knowledge as the support” is established. Tak-
ing typical engineering projects, such as earthquake rescue robots and automated material silos, as
the core teaching carriers, this paper decomposes and embeds the knowledge points of Fundamen-
tals of Mechanical Design into corresponding project tasks, thereby achieving in-depth integration
of theoretical knowledge and engineering practice. Furthermore, a multi-dimensional evaluation
system combining process-based and outcome-based assessment is constructed, forming a closed-
loop teaching paradigm of “project introduction, task decomposition, knowledge explanation, prac-
tical implementation, and assessment and optimization”. Practical teaching results demonstrate that
the reconstructed curriculum effectively addresses the long-standing disconnection between theory
and practice. It substantially improves students’ systematic mechanical design thinking, engineering
operation proficiency, and engineering problem-solving competence, and greatly enhances their in-
itiative in independentlearning and innovative exploration. This study provides a feasible reference
for the project-based teaching reform of fundamental mechanical courses and possesses practical
significance for cultivating application-oriented and innovative mechanical professionals who sat-
isfy industrial development requirements.
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Figure 1. Diagram of the project-driven curriculum content reconstruction
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Figure 2. Earthquake rescue robot
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Figure 3. Automated material silo
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Figure 4. Diagram of the multi-dimensional evaluation system
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Figure 5. Diagram of the teaching effectiveness evaluation
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