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Abstract

This study aimed to: (1) investigate the process of developing mathematical
concepts among students, and (2) examine the steps and details of classroom practices
using an open approach to promote students' mathematical conceptualization. The
target group consisted of a teacher, an observer, and 11 eighth-grade students from Wat
Thanon Khae School. The study employed a qualitative research methodology with a
case study design. Data collection and analysis tools included a field note form, an
audio recorder, a still-image camera, and students' work samples. Descriptive content

analysis was conducted to analyze the data.

The research findings revealed that: (1) polynomial multiplication concepts
emerged through the transition from embodiment to symbolism. Students approached
problems by constructing rectangular shapes and calculating their area using the sum of
monomial multiplications, leveraging their prior knowledge. Subsequently, students
represented polynomial multiplication through arrow diagrams. (2) The open approach
classroom implemented four key instructional stages: (a) presenting open-ended
problems, (b) fostering self-directed learning, (c) facilitating classroom-wide discussions
and comparing concepts, and (d) summarizing by connecting the students’ ideas that

emerged during the class.
Keywords: Mathematical Concept, Embodiment, Symbolism, Open Approach
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