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The purposes of this study are as follows: (1) to investigate the effects of STEM problem-
based learning, emphasizing sufficiency economy, on designing solution competencies based on
STEM standards of seventh-grade students; and (2) to study science learning achievement after using
STEM problem-based learning. The research design was a data validation mixed methods design. The
samples consisted of 14 seventh-grade students at a school in Kanchanaburi Primary Education
Service Area, Office One, selected by purposive sampling. The instruments used in this research
included: (1) STEM problem-based learning that emphasizes sufficiency economy science lesson
plans; (2) designing solution competencies based on the STEM standards evaluation form; and (3) a
science learning achievement test on climate change. The design solution competencies based on
STEM standards, pre-and-post-test scores, were compared by a t-test for dependent samples and
then validated with qualitative data, and the levels of designing solution competencies based on STEM
standards after the learning was judged. The science learning achievement post-test score was
compared with a criterion (70%) and used a t-test for the dependent samples. The results of this study
were as follows: students who used STEM problem-based learning had higher designing solution
competencies based on STEM standards. After learning, every student had a higher level of designing
solution competencies based on STEM standards and higher than expert level. In addition, the learning
achievement posttest scores were statistically higher than 70% of the total score at a.05 level of

significance.

Keyword : STEM problem-based learning sufficiency economy designing solution competencies

learning achievement Mixed method data-validation design
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