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Abstract

STEAM education, which integrates Science, Technology, Engineering, Arts, and
Mathematics, is increasingly vital for developing future-ready skills in early childhood. This
qualitative case study aimed to: (1) Investigate the challenges in implementing STEAM activities;
and (2) Explore development guidelines for STEAM activities at Bunyarak Kindergarten during its
first year of implementation. Data were collected through in-depth semi-structured interviews
with 15 key informants, comprising homeroom teachers, activity teachers, and parents,
selected through purposive criterion sampling and interviewed until data saturation was
reached. Content analysis and thematic analysis were applied. Three implementation
challenges were identified: (1) Misalignment between activity processes and allocated time;
(2) Insufficient knowledge and understanding among teachers and parents, as this was a first-
time initiative; and (3) Communication gaps and shifting stakeholder roles. Three development
guidelines emerged: (1) Restructuring activities to be concise and developmentally appropriate;
(2) Enhancing teacher capacity by providing adequate preparation time and professional support;
and (3) Strengthening proactive school-family communication to build shared understanding
of goals and roles. This study contributes new knowledge that first-year STEAM implementation
barriers are systemic rather than content-related, residing in the ecosystem surrounding the
activities, namely teacher competency, time structures, and parent communication. These
three dimensions form a self-reinforcing cycle where teachers who lack understanding cannot
communicate effectively with parents, which, in turn, amplifies teachers' workload. Addressing
these challenges, therefore, requires simultaneous, coordinated intervention across all three

dimensions rather than piecemeal solutions.

Keywords: STEAM Education, Early Childhood Education, Educational Innovation Implementation,

Parental Engagement
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