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Fundamentals of Mechanical Design Course for Emerging
Engineering Education
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Abstract : Against the backdrop of emerging engineering education construction and the demand for
interdisciplinary talent training, systematic teaching reform is carried out centered on the integration
of general and professional education as well as differentiated teaching, targeting the prominent
problems of the Fundamentals of Mechanical Design course in multi-major and large—class teaching,
such as solidified content system, single teaching mode and homogenized resource supply. This
study reconstructs a matrix curriculum content system featuring vertical product design process
and horizontal modularization, constructs an online—offline integrated hierarchical teaching mode of
"three stages and two spaces", and builds a digital intelligent resource ecosystem consisting of new—
form textbooks, curriculum knowledge graphs and Al teaching assistants, forming a trinity reform
framework of "content-mode-resource". Two rounds of teaching practice verify that students'
average course scores and excellent rate have been significantly improved, the teaching mode gains
high recognition, and digital intelligent tools provide strong support for student learning. This research
provides a replicable practical path for realizing general—professional integration, hierarchical teaching
and targeted education in basic mechanical courses under the background of emerging engineering
education.

Keywords : emerging engineering education; integration of general and professional education;
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