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Abstract: There are lots of knowledge points, difficult points and extensive content in the course
of Polymer Physics. Under the background of large-category enrollment and emerging engineering
education, many issues become increasingly prominent, such as the contradiction between “numerous
knowledge points” and “limited teaching hours”, the insufficient of cutting-edge scientific advancements
and course ideology-politics construction. Based on the teaching practices of “Polymer Physics” at School
of Chemical Engineering and Technology, Tianjin University, the author attempts to deconstruct and
reconstruct the key knowledge points such as the “chain-folding model”, “polymer crystalline morphology”
and “electron microscopy research methods”. Using the story of Professor Keller’s proofing of folded-chain
model as the clue, the course content is reorganized. Subsequently, the cutting-edge scientific advancement
is introduced, supplemented by specialized articles from relevant scientific public account and supporting
literature, aiming to construct a course unit that integrates knowledge-imparting, ability-fostering and
value-shaping. The author hopes these explorations and thoughts can provide valuable references for the
development of “Polymer Physics” in other colleges and universities.
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Figure 1 Flowchart of instructional design: (a) Course introduction—the morphology and structure of snowflakes;

(b) Morphology of polyethylene crystal (Reprinted with permission from Ref. [12]; Copyright (1958) American Chemical

Society); (¢) Transmission electron microscopy light image and electron diffraction pattern of polyethylene single crystal (Reprinted

with permission from Ref. [8]; Copyright (2020) Higher Education Press); (d) Integration of cutting-edge technology development

into teaching—realize the controllable assembly of nanoparticles by folded-chain crystals (Reprinted with permission from Ref. [9];

Copyright (2017) John Wiley and Sons)
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