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The System Theory Views of STEM Teacher Professional Development Model
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Abstract

This research aimed to explore and develop STEM literacy professional development model for basic
education level teachers. The study started with the design and the development of 11 STEM for life, economy
and society material sets and learning activities. Then, these series of STEM activity, together with the synthesized
key characteristics of STEM teacher professional development, were designed and implemented with STEM
teachers. Population were 237 teachers in Ching Mai province who participated in STEM teacher professional
development. Sample consisted of 40 teachers obtained by cluster random sampling, 8 teachers were purposively
selected and they volunteered to be key informants. The research instruments included (1) a STEM literacy
questionnaire; (2) a focus group interview protocol; (3) an activity observation note; (4) documents and pieces of
work created by teachers; (5) teachers’ interaction on social network; (6) STEM activity and PD key characteristic
checklist; (7) a content analysis note, and (8) a public hearing questionnaire. Quantitative data were analyzed by
using t-test and analysis of variance. Qualitative data were analyzed by using content analysis and constant
comparative method. The research findings indicated that improving teachers’ STEM literacy is complicated.
There were many factors hindering the success of STEM teacher professional development and therefore it cannot
be seen as a single incident. The use of the system theory as a framework in developing STEM teacher professional
development model which consists of input, transformative process, output outcome and impact is an important
mean to develop STEM teachers and drives STEM learning systematically. The expected outcome focuses on the
effectiveness of teachers’ STEM instruction which will lead to students’ STEM competency that is an important

current educational goal.
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