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ABSTRACT

This research article aimed to investigate the characteristics of algebraic thinking demonstrated by
Grade 2 students in a mathematics classroom using the Open Approach. A qualitative research design based
on classroom ethnography was employed. The key informants consisted of six Grade 2 students, purposively
selected to represent three levels of mathematical ability — two high-ability, two medium-ability, and two
low-ability students — from a classroom in a school participating in the Thailand Lesson Study Incorporated
with Open Approach (TLSOA) project. Data were collected across four instructional periods from multiple
sources, including students' written work, classroom protocols, blackboard photographs, classroom
observations, and think-aloud protocols. Data analysis was conducted using Kieran's (2004) three-part model
of algebraic activity, referred to in this study as the GTG Model, in conjunction with evidence situated within
the Open Approach process. The quality of the research instruments was verified by three experts using
the Index of Item-Objective Congruence (I0C), which yielded values ranging from 0.67 to 1.00. Inter-observer
reliability was established using Cohen's Kappa coefficient (K = 0.78). Data trustworthiness was ensured
through triangulation, member checking, and peer debriefing. The findings revealed that students
demonstrated algebraic thinking across all three axes of the GTG Model, comprising 11 sub-patterns: four
patterns of Generational Activity, four patterns of Transformational Activity, and three patterns of Global
Meta-level Activity. The key finding was that the symbol O evolved from a blank space at the end of an
equation for recording a known result to a symbol representing an unknown quantity at various positions
within an equation. Bar Models and whole-class mathematical discussions served as critical mechanisms
enabling students to connect problem situations, symbolic sentences, and structural reasoning. These
findings suggest that early elementary students are capable of engaging with Early Algebra concepts through
regular arithmetic content when open-ended problems, representational tools, and mathematical
discussions are systematically and intentionally designed.
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