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Abstract: Relying on the interdisciplinary advantages of STEM education to develop students’ engineering design thinking has become the
core goal pursued by both STEM education and engineering education. However, in current STEM teaching, the teaching mode based on engi-
neering design mostly follows a rigid process, resulting in students staying at the level of mechanical operation and simple imitation, lacking
innovation awareness. To address this practical dilemma, based on the analysis of the connotation of engineering design thinking and related re-
search reviews, this paper clarifies the internal relationship between engineering design thinking and engineering design, explores the advan-
tages of integrating reverse engineering and engineering design, and combines engineering design, STEM subject content, and reverse engi-
neering teaching methods to propose a STEM teaching model for cultivating engineering design thinking. This model aims to help students es-
tablish a top—down perspective on engineering exploration, enabling them to perceive problems, solve challenging tasks, and achieve product
innovation in the internal and external dual cycle of 'need to know’ and 'need to do’. At the same time, a handheld small fan transformation
case was designed and implemented based on this model, verifying its positive promoting effect on the cultivation of students’ engineering de-
sign thinking.
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Table 1 Understanding of engineering design processes by different researchers or institutions
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Fig.1 STEM teaching mode for the cultivation of engineering design thinking
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Table 2 Teaching objectives for handheld small fan transformation case
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Fig. 2 Teaching implementation process of handheld small fan transformation case
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Fig.3 Comparison of pre and post—test data for systematic thinking
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