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Abstract

In response to persistent challenges faced by university courses on gas-sensing materials—frag-
mented knowledge, insufficient authentic contexts, and one-dimensional assessment—this paper
systematically reconstructs the gas-sensing materials curriculum under the guiding principles of
China’s “new quality productive forces”: high technology, high efficiency, and high quality. First, by
carefully reviewing both the academic literature and policy documents, we illuminate the intrinsic
alignment between these productive forces and the technological chain of gas-sensing materials,
thereby proposing a four-tier spiral architecture of learning: “Theory—Technology—Scenario—In-
novation”. Second, we introduce a teaching framework that elegantly integrates a problem-driven
PBL-CDIO hybrid approach, a dual-mentor collaborative mechanism bridging academia and indus-
try, and a sophisticated learning-analytics platform, thus creating a seamless educational path trav-
ersing “Materials—Devices—Systems—Data”. Third, a three-stage implementation strategy—Prep-
aration, Pilot, and Expansion—is articulated, complemented by a multidimensional quantitative
evaluation system to establish a sustainable cycle of continuous curriculum improvement. This re-
search presents a replicable and scalable pathway for cultivating interdisciplinary talent in materi-
als-related disciplines, particularly in this digital and intelligent age. It also exemplifies how univer-
sities can effectively contribute to new quality productive forces, thereby actively supporting indus-
trial advancement and transformation.
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