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Abstract

Graduate education plays a pivotal role in cultivating high-level national talents. “Modern Testing
and Characterization Techniques” is a core compulsory course for graduate students majoring in
materials science, chemical engineering, and chemistry, playing a crucial role in developing stu-
dents’ capabilities in scientific research and engineering practice. In response to current course chal-
lenges such as insufficient integration of cutting-edge content, disconnection between theory and
practice, monotonous teaching methods, and outdated assessment models, this paper proposes a
teaching reform approach oriented toward application enhancement. Through measures including
the renewal of teaching philosophies, the restructuring of modular teaching content, the develop-
ment of a diverse case library, the implementation of a practice-teaching model combining virtual
and real environments, and the establishment of a process-oriented evaluation system, this reform
aims to achieve a transition from knowledge transmission to competency-based education. This re-
form approach is expected to strengthen graduate students’ technical application skills, scientific
reasoning abilities, and innovative competencies, thereby providing curricular support for the cul-
tivation of high-level applied talents.
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