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Abstract

Amid the deepening digital transformation of education, artificial intelligence (AI) offers new
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possibilities for addressing uneven educational resource distribution and insufficient professional
support for teachers. Focusing on the common problems among preschool teachers in remote rural
areas of Northwest China—particularly an emphasis on procedural operation over logical guidance
and limited mathematics-related teaching-research support—this paper explores practical pathways
for integrating Al into continuing professional development. Grounded in key dimensions of early
mathematical learning, including number sense, pattern awareness, spatial representation, and early
logical reasoning, the study argues that the major challenge lies not only in limited training opportu-
nities, but also in the absence of sustained guidance and feedback connected to everyday teaching.
Accordingly, it proposes a professional development approach centered on intelligent diagnosis, sce-
nario-based dialogic training, classroom video reflection, and online collaborative teaching research.
The study suggests that, when embedded in authentic processes such as lesson preparation, teaching
reflection, and peer collaboration, Al can support a shift from experience-based teaching toward more
professionally guided instruction, thereby offering a feasible path for improving the quality of early
childhood mathematics education in rural Northwest China.
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