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Abstract

Elementary mathematics education is transitioning from knowledge transmission to competency development centered on inquiry-
based learning, with scientific thinking skills emerging as a key objective of curriculum reform. Through scenario creation, task-
driven engagement, and collaborative communication, inquiry-based learning activities enable students to construct knowledge
through active observation, comparison, and induction, thereby enhancing scientific reasoning and literacy development. This study
systematically analyzes the design principles of inquiry-based learning activities in elementary mathematics and their mechanisms in
fostering students ‘observational, comparative, and inductive abilities, based on literature review, classroom observations, and teacher
interviews. The research reveals that well-designed inquiry activities significantly improve students’ observational acuity, comparative
skills, and inductive reasoning, promoting synergistic development between knowledge acquisition and cognitive growth. The paper
also summarizes practical outcomes and challenges in inquiry-based learning implementation, proposing recommendations for
optimizing activity structures, innovating assessment methods, and strengthening teacher professional development. These insights
provide theoretical and practical references for advancing elementary mathematics education reform and cultivating students’
scientific thinking capabilities.
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