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"Thinking Guidance, Mastering AI"”: Construction of a Thinking System for
Cultivating Higher-Order Abilities in Analog Electronic Technology
Zhang Wenlian, Sun Xiaoyun, Wang Mingming, Zheng Haiging, Liu Ningning
School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043

Abstract : In the era of artificial intelligence (Al) education, teachers need to shift from knowledge imparters to
thinking guides. Currently, college students generally have the problem of "high dependence but low
mastery" on Al tools. Therefore, it has become an urgent need to cultivate their ability and literacy to
master Al starting from thinking guidance. Aiming at the cultivation of higher—order abilities in analog
electronic technology, this paper proposes four core thinking modes required for circuit design: abstract
thinking, systematic thinking, engineering thinking, and critical thinking. It expounds their connotations
and guiding roles in engineering design, and systematically explains the cultivation paths and training
methods of these four thinking modes from four links—basic theory learning, complex circuit analysis,
design practice, and result reflection—while clarifying their value in human—-machine collaboration.
This thinking system is of great significance for guiding college students to use Al tools scientifically,
efficiently and critically, and improving their ability to solve practical problems.

Keywords : human-machine collaboration; thinking cultivation; analog electronic technology; higher—
order ability cultivation
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