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Practice of Seminar-based Teaching for “Polymer
Structure and Properties” in the Excellent Engineer Program

YUAN Yuan’, ZHOU Li-juan’, LIU Heng", DUAN Yong-xin"
(School of Polymer Science and Engineering, Qingdao University of Science and Technology, Qingdao 266042)

Abstract: To address the teaching pain points of abstract theory and disconnection between knowledge and
practice in the course “Polymer Structure and Properties”, and align with the training goal of outstanding
engineers featuring “solid theoretical foundation, outstanding practical ability and active innovation
awareness”, this study constructs a seminar teaching mode of “single case throughout+problem-driven”
based on the scientific research of instructors, taking the bio-based itaconate elastomer selected as a typical
case by the Ministry of Industry and Information Technology as the core carrier. By precisely mapping
this case to the five core modules of the “Polymer Structure and Properties” course, namely “introduction,
multi-level structure of polymers, molecular motion, mechanical properties, processing and frontier
disciplines” a stepped seminar problem chain was designed. Combined with a comparative analysis
with traditional petroleum-based rubbers, students are guided to systematically construct the structure-
activity relationship of “molecular design—condensed state regulation—engineering application”. Teaching
practice shows that this mode effectively improves students' classroom participation and higher-order
thinking level.
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Figure 1 Object relation mapping (ORM) of itaconate elastomer discussion themes and course contents
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Figure 2 Logic diagram of three key issues in Chapter 2 (itaconic acid, DBI; isoprene, IP; butadiene, BD/Bd; itaconate-
butadiene copolymers, PDIB20//PDIB50/PDIB80 with butadiene content of 20 wt%, 50 wt%, 80 wt%)
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Figure 3 Seminar reports and student debates of selected chapters
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