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Against the dual background of deepening the "Intelligent Manufacturing" strategy and improving the
quality of vocational education through the "Double High Plan", the electromechanical integration major
in vocational colleges is facing practical problems such as outdated training equipment, high risks in
practical training, and low teaching feedback efficiency. This article focuses on the Siemens industrial
software ecosystem and constructs a digital twin teaching platform that integrates NX2312 3D
modeling, TIA Portal V16 programming, and PLCSIM Advanced V4.0 virtual simulation technology. It
innovatively proposes a new teaching model of "virtual real integration, task driven, and data closed—
loop", and conducts a one semester teaching comparative experiment in the 2023 Mechanical and
Electrical Integration Technology major at Beijing Information Vocational and Technical College. The
experimental results showed that the students in the experimental class who adopted this teaching
mode had an average score improvement of 16.4% compared to the control class who received
traditional teaching. The system debugging efficiency improved by 57.1%, the fault diagnosis accuracy
improved by 34.5%, and the teaching satisfaction reached 94.2%. This study not only provides
practical and feasible solutions for solving the teaching dilemma of mechatronics integration majors in
higher vocational education, but also provides replicable and promotable practical paradigms for the
digital teaching transformation of intelligent manufacturing majors, which is of great significance for
promoting the precise docking of vocational education and industry demand.
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