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Abstract

Abstract

STEM education advocates breaking down the knowledge barriers between subject
areas and emphasizing multidisciplinary education. It integrates four disciplines, namely
science, technology, engineering and mathematics, to develop students' higher-order
thinking and comprehensive knowledge application ability. In the current teaching
background, STEM education has attracted extensive attention from the academic
community and begun to become the mainstream educational philosophy. In its
development process, the advantages of engineering disciplines have gradually emerged,
and the cultivation of engineering thinking has gradually entered people's vision. In 2022,
China issued a new version of the science curriculum standards, which takes "technology,
engineering and society" as one of the core concepts of science, and advocates the
cultivation of students' engineering thinking to develop their scientific literacy. This study
aims to explore the teaching practice of engineering thinking in primary schools, not only
to provide some references for the design of primary school engineering teaching, but
also to enrich the research content of engineering teaching and science teaching, and
broaden the ways of cultivating primary school engineering thinking. In order to promote
the development of primary school students' engineering thinking, this study uses the
method of literature analysis and classroom observation to integrate science, engineering,
biology, and technology subjects in an organic way, conduct a teaching design and
practice study on cultivating engineering thinking in primary school science, explore the
effectiveness and feasibility of cultivating engineering thinking, and propose teaching
suggestions for cultivating primary school students' engineering thinking.

This study firstly combined the relevant curriculum standards, engineering design
process and other theories and teaching models, and designed the teaching content,
teaching objectives, teaching process and teaching evaluation of engineering thinking
training, and finally constructed the primary school science teaching framework for
engineering thinking training. Secondly, the specific teaching design for engineering
thinking training was carried out with the lesson "Make an Ecological Bottle" in the

sixth-grade science textbook as an example. Finally, sixth grade students in Q primary
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school in Fuzhou were selected as teaching objects and a total of four class hours of
practice was carried out in the primary school science classroom. After the
implementation of the teaching, the teaching results were analyzed through classroom
observation, engineering learning list and self-evaluation list, so as to test the
effectiveness of this study in cultivating students' engineering thinking.

The study found that the practical research on primary school science teaching for
engineering thinking training is helpful for students to obtain, understand and apply
engineering knowledge, help students develop engineering thinking, and help students
form good engineering attitude and responsibility. The following conclusions are drawn
from the summary of instructional design and implementation: the teaching framework
for cultivating engineering thinking is reasonable, this study has the effectiveness of
developing students' engineering thinking, and the teaching design and practice have the
characteristics of deep integration of disciplines. In order to optimize the teaching effect,
this study puts forward the following suggestions: clarify the thinking structure and
advocate the deep integration of discipline knowledge; optimize the evaluation
mechanism and develop the evaluation method of integrated teaching and evaluation;
highlight the engineering iterative process and improve the cultivation of engineering

thinking; select strategies reasonably and build an efficient cooperative classroom.

Keywords: Engineering Thinking; Engineering Literacy; Instructional Design ;
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