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Abstract

Against the backdrop of ongoing educational digitalization, digital technologies have been gradu-
ally introduced into secondary vocational classrooms. However, the mere use of technology does
not necessarily indicate genuine integration into teaching practices. Focusing on the mechatronics
major in secondary vocational education, this study employs the TPACK framework to analyze the
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knowledge structure required for teachers, including technological knowledge, pedagogical
knowledge, and content knowledge. The findings suggest that while teachers have acquired a basic
capacity in simulation demonstrations, platform utilization, and general resource application, they
remain relatively weak in areas such as the pedagogical transformation of digital resources, the in-
tegration of technology into project-based tasks, and process-oriented evaluation based on learning
data. This reflects a common phenomenon of “technology use without deep integration.” The under-
lying causes include the imbalance in teachers’ TPACK knowledge development, the overemphasis
of school training on general technical operations, and the lack of effective mechanisms for trans-
forming enterprise resources into classroom tasks. Accordingly, this paper proposes improvement
strategies from the perspectives of resource processing, task chain reconstruction, process evalua-
tion optimization, and the enhancement of school-based collaborative mechanisms.
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Table 1. Workflow of digital technology integration in the project “industrial robot trajectory programming and debugging”
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