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Abstract

This study aimed: 1) to compare the collaborative problem-solving performance of grade 12 students before and
after studying chemistry using the engineering design process combined with reflection activities, and 2) to examine the
combined problem-solving behavior of grade 12 students after studying chemistry using the engineering design process
combined with reflection activities. The sample consisted of grade 12 students in a science-mathematics program number
of people: 39 people at schools under the Education Department of the Bangkok Archdiocese Office of the Private
Education Commission. The students were selected through a specific selection method, and the instruments used for
collecting data included lesson plans based on the engineering design process with post-study reflection activities along
with a collaborative problem-solving competency test, observations of collaborative problem-solving behavior, student
interviews regarding collaborative problem-solving, and student diaries. Data were analyzed using arithmetic mean and
percentages and standard deviation. The research results were as follows: 1) Students had higher scores in their combined
problem-solving competency after studying than before studying for every sub-competency; 2) from students’ mean
percentage score in their observed combined problem solving behavior, the staying power was high and had similar
values for every sub-competency. so Using the engineering design process combined with reflection activities
encourage collaborative problem-solving competencies because students work together in a systematic manner.

They have their own roles and duties, and they reflect on each step of the work to make the work successful and efficient.

Keywords: Engineering Design Process; reflection; collaborative problem solving
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