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Abstract

Job roles in urban rail transit operations and services are characterized by a strong emphasis on
hands-on practice, strict industry safety standards, and a high degree of skill standardization. Tra-
ditional physical training models often face pedagogical challenges such as insufficient training sta-
tions, the difficulty of replicating high-risk fault scenarios, high equipment wear and tear, and the
inability to implement comprehensive, repetitive hands-on training for all students. Leveraging ex-
isting rail transit training facilities, this study aligns closely with the competency requirements and
practical assessment standards for Shanghai Metro station agents. It drives innovation through vir-
tualization and digitalization, achieving seamless integration between virtual simulation platforms
and physical equipment—such as Automatic Fare Collection (AFC) systems and station training
hardware. The project utilizes real metro stations to create 1:1 3D scene models and establishes an
integrated smart teaching and management system covering core assessment modules, including
ticketing operations, platform screen door management, and train operation procedures. Teaching
practice demonstrates that this digital-intelligent training system—integrating virtual and physical
elements—effectively aligns with industry job standards and overcomes the bottlenecks of tradi-
tional training. It fosters a new “smart flipped classroom” model, providing a replicable pathway for
reforming rail transit vocational training and cultivating high-quality, skilled professionals.
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Table 1. Comparison of teaching effectiveness between the traditional practical training model and the virtual-real integrated
simulation training model
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