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AI-Programmed Virtual Experiments Empower Inquiry-Based Learning:

A Case Study of “Earth and the Universe”
Wang Longxiang

(Foreign Language School, Longgang District, Shenzhen, 518172)

Abstract: This paper examines the application of Al-programmed virtual experiments in elementary

science education for the course “Earth and the Universe,” exploring how technology-
enhanced learning deepens students’ understanding of large-scale spatial-temporal
concepts. Traditional teaching faces challenges in concretizing abstract concepts.,
comprehending multi-factor interactions, and articulating scientific reasoning.
Conventional virtual experiments, however, are constrained by limited resources and
high customization barriers. Al-programmed virtual experiments offer a solution:
Through generative Al, they enable flexible customization tailored to teaching
objectives, reduce technical barriers by allowing teachers to develop experiments without
programming, and establish a closed-loop human-computer interaction system supporting
parameter adjustment, visual presentation, and data recording. Furthermore, this
experimental approach enhances students’ comprehension, increases engagement,
fosters emotional resonance and metacognitive awareness, and provides innovative

pathways for teaching abstract concepts.

Key Words: Al Programming; Virtual Experiments; Technology-enhanced Learning; Deepening
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