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Abstract

Four progressively designed rounds of CER (Claim-Evidence-Reasoning) argumentation activities
are implemented to guide students step by step in using evidence and reasoning to demonstrate the
lipid composition of cell membranes, the arrangement pattern of phospholipids in an aqueous
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environment, and the existence forms of proteins and carbohydrates in cell membranes. Through
in-depth questioning, students overturn the static sandwich model and gradually construct and re-
fine the fluid mosaic model of the cell membrane. By continuously engaging in argumentation and
critical questioning within the CER framework, students deepen their understanding of the historical
exploration and core structure of cell membranes, while effectively developing their evidence-based
reasoning and model-building abilities. The teaching process integrates interdisciplinary knowledge,
including physicochemical properties of substances and empirical logic from the history of science,
enabling students to acquire a structured and multidimensional understanding of the subject.
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Table 1. Students’ first round CER argumentation activity
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Table 2. Students’ second round CER argumentation activity
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Table 3. Students’ third round CER argumentation activity
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Figure 1. Flowchart of CER argumentation and interdisciplinary design for the components and fluid mosaic model of the cell
membrane
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Table 4. Students’ fourth round CER argumentation activity (Final Model Construction)
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