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Abstract

This action research aims to study the development of STEM education based on engineering
design process to promote collaborative problem solving competencies (CPS) in environmental
chemistry for 10" grade students in 2016 academic year. The methodology was classroom action
research consisting of 3 cycles. The participants were 38. The research instruments included lesson
plans, a reflective journal and collaborative problem solving observation. The research found that the
STEM approach should be emphasized by students working together in groups for solving problem
together. The STEM approach consists of 5 steps by following: 1) ask 2) imagine 3) plan 4) create and
5) improve. In addition, it is found that this learning approach can promote collaborative problem
solving competencies, that the students had the most competency of taking appropriate action to
solve problem competency, followed by establishing and maintaining shared understanding

competency and establishing and maintaining team organization, respectively.

Keywords: STEM education, collaborative problem solving, engineering design process, environmental chemistry
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