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Abstract

To align with the quality orientation of the contemporary higher education agenda, this study im-
plements a systematic reform of the college physics experiment course for second-year undergrad-
uates in science, engineering, agriculture, and medical programs. The reform is organized around a
tiered laboratory framework that integrates four modules—fundamental, basic, advanced-compre-
hensive, and design-inquiry—while incorporating blended learning, virtual simulation, project-based
learning, and formative assessment. By optimizing content provision, restructuring instructional
processes, and building high-fidelity virtual laboratories supported by a learning-analytics pipe-
line, the course maintains academic rigor and substantially enhances students’ self-directed learn-
ing, interdisciplinary integration, and research capabilities. Practice indicates improvements in
higher-order learning, innovativeness, challenge, and engagement, and the data-informed feedback
loop enables continuous refinement and precision teaching. The proposed approach offers a reus-
able paradigm for quality enhancement of comparable general foundational laboratory courses.
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