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Four-Chain Integration” System for Ideological and Political Education in Cell
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Dong Guoging, Du Dengxiang, Zeng Wanyong
College of Life Science and Technology, Wuhan Polytechnic University, WWuhan, Hubei 430023

Abstract : To address the critical challenges in the ideological and political (I&P) construction of engineering
courses—specifically the "two skins" phenomenon (disconnection between I&P and professional
content), superficial excavation of ideological elements, and the lack of evaluation systems—this
study takes the core course Cell Engineering for biotechnology majors as a case study. Guided by
the Outcome—-Based Education (OBE) concept, an innovative "Four—Chain Integration" system is
constructed, comprising the Knowledge Chain, Technology Chain, Application Chain, and Value Chain.
Leveraging the disciplinary characteristics of cell engineering, ideological and political mapping points
are deeply excavated from four dimensions: theoretical principles, practical operations, industrial
applications, and value shaping. Through systematic instructional design, diversified teaching
implementation, and a whole—process evaluation mechanism, a deep coupling between ideological
education and professional teaching is achieved. Practical implementation demonstrates that this
system has effectively enhanced students' patriotism, engineering ethics awareness, and craftsmanship
spirit. The quality of course—based education has been significantly improved, with a notable increase
in students' comprehensive literacy and social responsibility. The "Four—Chain Integration" system
provides a replicable and scalable practical paradigm for the ideological and political construction of
applied science and engineering courses under the "New Engineering" background, offering a reference
for cultivating high—quality biotechnology talents with both professional competence and moral
integrity.

Keywords : cell engineering; ideological and political theory course; Four-Chain Integration; new
engineering education; collaborative education mechanism; Outcomes—Based Education
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