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Three Dimensional Linkage of "'Scientific Research Feedback - Ability Advancement - Value
Guidance™: Exploration on Teaching Reform in Materials Research Methods Course

FAN Bingbing, CHEN Yonggiang
School of Materials Science and Engineering, Zhengzhou University, Zhengzhou, He’nan, 450001, China

Abstract: Materials research methods are the core courses that connect the past and the future in materials related majors, and
undertake the important mission of cultivating students' material characterization ability and scientific research thinking. However, the
course has long faced prominent problems such as the contradiction between complex content and limited class hours, the disconnect
between abstract instrument principles and student cognition, and the disconnection between practical activities and cutting-edge
scientific research. This article is based on the disciplinary advantages and research practices of the School of Materials Science and
Engineering at Zhengzhou University, and proposes a three-dimensional linkage teaching reform approach of "research feedback -
ability advancement - value guidance". Using the construction of a scientific research case library as a link to effectively transform
cutting-edge achievements into teaching resources, reconstructing the practical teaching system through a four step progressive path of
"cognition - simulation - practice - exploration”, and taking the history of instrument development and breakthroughs in domestic
instruments as entry points to achieve natural integration of value guidance. Reform practice has shown that students have significantly
improved their ability to comprehensively apply representation methods, research participation, and professional identity, providing a
practical path for the teaching reform of methods courses in materials science and engineering majors.
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