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Abstract

The objective of this study were 1) to develop and examine efficiency of system thinking reinforcement
instructional packages with cooperative and problem-based learning approaches in Robot Development
Programming subject and 2) to compare system thinking of the students before and after learning with
developed instructional packages. The sample group of the research comprised 80 fifth-grade students in the
second semester of the academic year 2014 at Bodindecha (Sing Singhaseni).

The research instruments included 1) The system thinking reinforcement instructional package with
cooperative and problem-based learning approach on Robot Motion Control, 2) system thinking test, and 3)
an instructional packages evaluation form. The data analyzed by using arithmetic mean, percentage, standard

deviation, E,/E, and t-test for dependent sample. The results were as follows
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1) Content quality of the system thinking reinforcement instructional packages with cooperative and

problem-based learning approaches in Robot Development Programming subject was at an excellent level

2) Efficiency E/E, of the instructional packages was 73.67/74.20, which met the standard criteria of

70/70.

3) System thinking of the students after learning with the system thinking reinforcement instructional

packages with cooperative and problem-based learning approaches was significantly higher than before

learning with the packages at .05.

Keywords : instructional packages; system thinking; cooperative and problem-based learning; programming of

robotic development
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