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Exploratory Teaching Practice on Research Methods of Polymer
Materials: Polyurethane Materials as Example
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Guizhou University, Guiyang 550025, China)

Abstract: ‘Research Methods of Polymer Materials’ is a compulsory course in undergraduate education
for the major of polymer materials and engineering. This teaching practice is to cultivate talents leading the
development of ‘new quality productive forces’. To overcome the limitations in current forms for material
characterization using variant instruments associated with fragmented principal knowledge, a systematic
teaching method was proposed that integrated the general fundamental composition-processing-structure-
property relationships and the preparation, application and recycling of polyurethane materials. Through
exploratory teaching practice, these contents from cutting-edge researches are projected onto polymer
fundamentals in both knowledge and technology aspects. Philosophy in dialectics, sustainable development
and new quality productive forces are integrated through the whole exploratory teaching. Students are
always encouraged to participate into flipped discussions and debates, which can motivate their subjective
initiative to understand the core knowledge and critical skills engaged in polymer materials. Through
this new teaching practice, a comprehensive and systematic knowledge graph for Research Methods of
Polymer Materials will be presented, which can facilitate the training of undergraduates to adapt and lead
the development needs for new quality productive forces.
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Table 1  Correlation of polyurethanes’ characteristics with new quality productive forces in each teaching sections
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Figure 1 The general frame to characterize structure and properties for polymeric materials, experimental and simulation

methods at different temporal and spatial scales, specified in detectors, interactions and signals[14]
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Figure 2 Illustration for typical structure, mechanical and thermal properties for polyurethane materials
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