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Abstract

Under the “Double Reduction” and “Smart Education” policies, information technology serves as a crucial enabler for enhancing core
mathematical competencies in primary schools. The graphics and geometry domain, characterized by high abstraction and spatial
demands, heavily relies on technological tools. While interactive large-screen devices are currently deployed in frontline classrooms,
these technologies are predominantly used for demonstrations rather than fostering deeply integrated learning ecosystems. This study
employs constructivism and multi-representation theory to analyze 76 geometry lessons through classroom observation methods,
identifying three challenges in deep IT integration: superficial scenario creation, lack of progressive operational experiences, and
incomplete evaluation loops. A four-dimensional fusion strategy—context immersion, visible thinking processes, iterative inquiry,
and data feedback—is proposed. Research findings demonstrate that experimental classes adopting this strategy significantly
outperformed control groups in spatial concept development across three dimensions, with sustained improvements in student
engagement and collaborative thinking. These results provide an effective pathway for deepening the integration of information
technology with elementary mathematics education.
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