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Abstract

This study aimed to (1) develop STEAM lesson plans covering eight learning units
for Grade 8 students in educational opportunity expansion schools in Lampang Province,
Thailand, by establishing connections among science tasks, mathematical applications, and
five-stage self-directed learning activities; and (2) evaluate the appropriateness of the developed
plans through expert assessment across six dimensions: key concepts, learning objectives,
learning content, learning processes, instructional media, and measurement and evaluation.
This developmental research reported the development and evaluation phases. Five experts
participated in the evaluation. The research instruments included lesson plans covering eight
learning units and a five-point rating scale to evaluate their appropriateness. The research
instruments comprised lesson plans covering eight learning units and a 30-item appropriateness
evaluation form using a five-point rating scale. Item—objective congruence (IOC) values for the
evaluation form ranged from 0.80 to 1.00. Data were analyzed using means and standard
deviations, while the characteristics of the plans were described narratively. The findings
showed that (1) all eight units incorporated five self-directed learning stages: goal setting,
planning, monitoring learning, seeking help when needed, and reflecting on the learning
process. Mathematics was connected with science tasks through measurement, calculation, and
the use of quantitative information to support decisions, depending on the activity. (2) All units
received overall appropriateness ratings at the highest level, with mean scores ranging from
4.59 to 4.67. Across individual dimensions, key concepts, learning objectives, and instructional
media received the highest rating in every unit, whereas learning content, learning processes,
and measurement and evaluation received ratings ranging from high to the highest level. The
findings guide lesson-plan design by connecting disciplinary knowledge with self-directed
learning processes and identifying components that require review before classroom
implementation.
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