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Abstract

This article discusses the growth of mathematical thinking, developing from foundational
concepts to more advanced ideas. The research methodology employed qualitative research
through the triangulation of tasks, i.e., students’ worksheet, field notes, and anticipations of
mathematical concepts of the students. The target group was a sample group from
Rajamangala University of Technology Phra Nakhon students registering Calculus 1 in the
academic year 2024 through a random sampling method. The analysis used the conceptual
framework established by David Tall [1],[2]. The research findings indicated that the learner's
mathematical concepts began in the physical world through conceptual embodiment, then

developed into symbolic calculation and manipulation, and finally, into the axiomatic
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formulation to create definitions and mathematical axioms systematically. Furthermore,
concrete materials enabled learners to grasp concepts through tactile experience which
effectively connects imagination with mathematical computation.

Keywords: mathematical thinking, three worlds of mathematics, calculus
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