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ABSTRACT

This article aimed to review and analyze the core ideas about Science, Technology,
Engineering and Mathematics (STEM) education and Technological, Pedagogical Content
Knowledge (TPACK). After that, the authors synthesized the TPACK-STEM instructional model
consisted of six stages: a) Problem Identification — the stage to understand a problem or
challenge, analyze the related conditions for determining the scope of the problem leading
to product creation or solution; b) Related Information Search - the stage to collect data or
scientific, mathematic, and technological knowledge related to the problem and analyze its
possibility and strength and weak points; ¢) Solution Design — the stage to apply data and
ideas to design the product or solution related to the problem; d) Planning and Development
- the stage to plan the steps in creating the product or method related to the problem; e)
Testing, Evaluation and Design Improvement - the stage to test and evaluate the product or
method and use the feedback to best improve the created product or methods; and f)
Presentation — the stage to present and share the product or method and its rationale to
audience and get the feedback for further improvement. At the end, the authors presented
the concrete way to apply the TPACK-STEM instructional model in designing one lesson plan

in Physics on Geometrical Optics for Grade 11 students.

Keywords: STEM Education, TPACK, PHYSICS, Thai teacher 4.0
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