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ABSTRACT

The objectives of this research were to 1) develop problem-based learning activities in accordance with the STEM
education approach to meet the efficiency criteria of 756/75. 2) to compare the ability to create scientific explanations
through problem-based learning in accordance with the STEM education approach among Grade 10 students with the
benchmark of 70% of the total score, and 3) to compare the academic achievement of Grade 10 students who participated
in problem-based learning in accordance with the STEM education approach with the benchmark of 70% of the total
score. The sample group for this research was 40 students from Grade 10/6 at Kalasinpittayasan School, Mueang Kalasin
District, Kalasin Province, during the second semester of the 2023 academic year. The sample was selected through
cluster random sampling. The research tools included : Six problem-based learning lesson plans in accordance with the
STEM education approach, focusing on the physics topic "Momentum and Collision" for Grade 10 students. Ability
assessment for scientific explanations. And an achievement test on the topic "Momentum and Collision". The data
analysis statistics included the mean, percentage, standard deviation, and hypothesis testing through the One-sample
t-test.

The results were as follows: 1) The developed problem-based learning activities in accordance with the STEM
education approach on the topic of momentum and collision for Grade 10 students achieved an efficiency score of
77.29/78.23, which is higher than the set criterion of 75/75, 2) Students who participated in problem-based learning in
accordance with the STEM education approach had score of ability to create scientific explanations significantly higher
than the benchmark of 70%, both in individual aspects and overall, at the statistical significance level of .05. and 3) Students
who participated in problem-based learning in accordance with the STEM education approach had academic

achievement score significantly higher than the benchmark of 70% at the statistical significance level of .05.

Keywords: STEM Problem-Based Learning, Scientific Explanation Ability, Learning achievement
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