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Abstract

Numerical sense is the primary component of core mathematical literacy in the lower grades of el-
ementary school, directly influencing students’ starting point and subsequent quality of mathemat-
ical learning. Generative artificial intelligence, with its characteristics such as generation capability,
interactivity, and personalization, has emerged as a novel cognitive tool to support the development
of numerical sense in early elementary education. This study adopts cognitive tool theory as its an-
alytical framework and conducts in-depth interviews with 10 teachers and 5 parents from X Pri-
mary School in Tianhe District, Guangzhou. The findings reveal that generative Al offers four key
advantages in fostering numerical sense: personalized adaptation, visual representation, interac-
tive experience, and improved teaching efficiency. However, challenges remain, including content
misalignment, insufficient teacher integration skills, risks of student over-reliance, and inadequate
safety oversight. Based on these insights, this study proposes four strategies—optimizing content
generation, strengthening teacher training, guiding appropriate usage, and improving regulatory
mechanisms—and illustrates their integrated application through a case study on the teaching ac-
tivity “Understanding Numbers within 100,” aiming to provide practical guidance for cultivating nu-
merical sense in early elementary mathematics.
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Table 1. Interviewee teachers’ basic information N = 10
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Table 2. Parent interview basic information N = 5
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Table 5. The logical connection between selective encoding and the construction of theoretical framework
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