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The Effects of STEM Education Instruction on Thermal Energy Topic on Problem-Solving
Thinking Abilities and Scientific Creative Thinking of Grade 7 Students
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ABSTRACT

This research aimed to (1) compare the problem-solving ability of Grade 7 students
before and after receiving STEM education-based learning management on the topic of thermal
energy, and (2) compare the scientific creative thinking of Grade 7 students before and after
receiving the same instruction. This study employed a one-group pretest-posttest design. The
population comprised Grade 7 students at Ban Kho Noi School, Ubon Ratchathani Province.
The sample consisted of 30 Grade 7 students from one classroom at the same school, selected
through purposive sampling. Data were collected using three instruments: a STEM education
lesson plan on thermal energy, a problem-solving ability test, and a scientific creative thinking
test. Data were analyzed using mean, standard deviation, and paired-samples t-test. The
findings revealed that, following the STEM education-based learning management on thermal
energy, students' problem-solving ability was significantly higher than before instruction (t =
20.95, p < .05). Likewise, students' scientific creative thinking was significantly higher than before
instruction (t = 13.27, p < .05). These findings suggest that STEM education-based learning
management is an effective instructional approach for enhancing both problem-solving ability
and scientific creative thinking among Grade 7 students, and may serve as a practical model

for science instruction on similar physics-related topics.
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