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In the context of the deep integration of new engineering and intelligent manufacturing, control courses
are characterized by theoretical abstraction and strong mathematical nature, with evident barriers
between courses. Students' abilities in system construction and solving complex engineering problems
are slightly lacking. Based on the educational philosophy of "student—centered, engineering—oriented,
and competency—based", this study proposes a "case—based" teaching reform path. By designing a
longitudinally integrated progressive engineering case chain covering "basic theory — major backbone
— comprehensive practice" and a horizontally connected modular case group covering "knowledge
anchor — engineering module — system integration", a "dual—driven" case teaching framework is
constructed. Relying on the dual—-perspective transformation mechanism of "deconstructing from the
engineer's perspective and constructing from the student's perspective", students are guided to face
real complex scenarios such as "dark factories" and actively disassemble engineering problems and
reconstruct theoretical knowledge networks in reverse. Through the multi-dimensional integration
of "case — theory — practice", a complete cognitive loop from abstract control theory to practical
engineering applications is realized, effectively enhancing students' abilities in systematic thinking,
engineering practice, and innovation, and continuously cultivating their abilities in systematic thinking
and solving complex engineering problems.

dual-wheel drive; case-based integration; dual perspective; multi-faceted integration;
system construction capability; engineering education
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