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Abstract

This study focuses on common teaching challenges among application-oriented undergraduates, such
as limited chemical background, fear of abstract biochemistry theories, and heavy dependence on rote
learning. Taking the teaching challenge of “amphoteric dissociation and isoelectric point of amino
acids” as an example, an integrated teaching model of “contextual introduction, analogical explana-
tion, question-chain guidance, ideological and political elevation” was developed. In the classroom,
the real-life scenarios of “dyeing and bleaching white cloth” are introduced to compare the amino acid
charge changes under different pH conditions, thereby linking abstract microscopic ideas with relat-
able and tangible life experiences. A progressive question-chain was adopted to build cognitive scaf-
folding, reduce the thinking span and stimulate active reasoning. Meanwhile, ideological and political
elements from Marxist philosophy and excellent traditional Chinese culture are integrated into the
classroom to achieve the seamless integration of knowledge transmission, skill development, and
value cultivation. Teaching practice indicates that this method stimulates students’ engagement, shifts
learning from passive memorization toward active understanding, and significantly improves class-
room teaching quality and educational outcomes. It thus provides practical insights for teaching re-
form in biochemistry and similar abstract theoretical courses.
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