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Abstract: Responding to the global shift towards Transdisciplinary Integration and Macau's "Smart
City" vision, this study analyzes the "Bridge Design and Smart Monitoring" curriculum for Junior
Secondary 2 students. The course innovatively employs a "Physical-Virtual-Physical-Smart" (PVPS)
teaching loop, integrating 3D printing, Bridge Designer 2016, mathematical scaling, Portuguese
Azulejos, and Al technology. Grounded in Macau's "Requirements of Basic Academic Attainments"”
(BAA), the study examines how instructional scaffolding guides students from basic skill acquisition
to complex problem-solving. Findings indicate that the curriculum effectively enhances engineering
literacy and computational thinking, while the "C-STEAM" model reinforces identification with
Macau's unique cultural GCCCE2026 heritage. The report concludes with recommendations for
curriculum iteration and promotion, offering an empirical framework for localized STEAM
education in Macau. Keywords: Integrating, Engineering Aesthetics, Smart Technology, Macau
Junior Secondary Schools, Deep Teaching Research heritage. The report concludes with
recommendations for curriculum iteration and promotion, offering an empirical framework for
localized STEAM education in Macau.
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