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Abstract

This study focused on the in-depth integration of ecological science and technology education with
transformative engineering in primary schools, taking the “Air Purification Researcher” project as
an empirical carrier. It innovatively constructed a “two-way coupling framework between ecology
and engineering” and a model characterized by “ecological problem-driven, engineering practice-
oriented, and low-carbon evaluation-led”. A three-dimensional interactive curriculum group en-
compassing “objectives-content-methods” was established, addressing life-related issues such as
the improvement of campus air quality. A two-dimensional carbon accounting system based on the
LCA framework, tailored to primary school students’ cognitive characteristics, was developed and
linked to the “Wuhan Carbon Jianghu” platform to visualize emission reduction effects. Practical
results demonstrated that this integration path effectively resolved the dilemma of “disconnection
between knowledge and practice”. Specifically, students’ ecological responsibility awareness and
engineering thinking were enhanced by 42% and 35% respectively. This study provides a replica-
ble case for interdisciplinary integrated education in primary schools under the “Double Reduction”
policy, while offering theoretical basis and practical guidance for the in-depth integration of ecology
and engineering at the primary school level.
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Table 1. Comparison between traditional ecological engineering education and the integration model of this study
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Table 2. Simplified carbon accounting checklist for pupils’ low-carbon schemes
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Figure 1. The constructed “Ecology-Engineering” coupling path model
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Figure 2. Students’ final STEM projects
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