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engineering practical abilities, this study implemented a research-oriented teaching reform in the
“Radiation Measurement and Instruments” course, centered on the “design and implementation of
different types of radiation measurement instruments.” By integrating course knowledge points into
the complete process of instrument design and implementation, students were guided through the
entire workflow—from requirements analysis, scheme design, and module selection to software /hard-
ware implementation and system testing. Practice has demonstrated that this model effectively stim-
ulates students’ initiative in exploration: all student groups successfully developed prototype instru-
ments for radiation measurement, with their design solutions receiving recognition from industry ex-
perts for innovation and feasibility. Students’ capabilities in system design, engineering implementa-
tion, and problem-solving showed significant improvement, and several design outcomes demon-
strated potential for practical application. This reform validates the importance of a practice-oriented
teaching model, based on instrument design and implementation, for cultivating the engineering in-
novation capabilities of graduate engineering students, providing a referential implementation par-
adigm for the development of similar courses.
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Figure 1. The teaching process after restructuring
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