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Abstract

This study aimed to (1) analyze needs for competency development among pre-service early
childhood teachers in designing experiences to promote Early Algebraic Thinking (EAT) in the Thai-
Myanmar multicultural border context, and (2) examine the congruence between self-perceived and
demonstrated competencies in mathematics experience design during professional practicum. A
convergent parallel mixed methods design was employed. The target group comprised 45 pre-service
early childhood education students at Kanchanaburi Rajabhat University enrolled in Professional
Practicum 1 and 2 during the second semester of academic year 2025, of whom 40 completed all
three data collection phases. Research instruments consisted of (1) a competency needs assessment
covering 35 indicators across 7 domains, (2) a reflective journal, and (3) a video self-analysis protocol.
Quantitative data were analyzed using the Modified Priority Needs Index, and qualitative data were
analyzed through Reflexive Thematic Analysis.

Results indicated that Ethnomathematics (EM) had the highest need score (PNI  =0.1019),
and Subject Matter Knowledge (SMK) showed a higher mean (0.1086) than Pedagogical Content
Knowledge (PCK) (0.0971), indicating that content knowledge is more critical than pedagogical
technique alone. Qualitative analysis identified three congruence patterns: (1) pre-service teachers

observed algebraic thinking behaviors in children but failed to extend these moments, across four
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domains Patterns, Quantitative Relations, Functional Relations, and Seeds of Algebraic Thinking; (2)
pre-service teachers planned for misconceptions but provided answers rather than probing questions,
in the Operation Properties domain; and (3) pre-service teachers neither recognized nor demonstrated
EM and Culturally Responsive Teaching (CRT) termed negative congruence reflecting absence of both
awareness and enactment, unlike cases where educators intended but failed to act. This phenomenon
is not visible when MKT is used as the sole analytical framework; it emerged only through the integration
of EM and MKT via Networking of Theories (NoT). Teacher development in multicultural border contexts
must therefore begin with building EM awareness alongside SMK prior to pedagogical skills training,
designating EM as a distinct curricular competency, and establishing measurable behavioral criteria

within professional practicum.

Keywords: Early Algebraic Thinking; Pre-Service Early Childhood Teacher Competency;

Ethnomathematics; Multicultural Border Context; Needs Assessment
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