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Abstract

Currently, scientific explanation competency is considered as the heart of inquiry-based science learning.
In addition, digital technology has been used to enhance the competencies of learners to meet students' learning
preferences that can take place anywhere and anytime. It emphasizes linking scientific concepts to empirical
evidence and providing credible reasoning for students. This study used a quasi-experimental research model with
a control group and an experimental group with a pre-test and post-test to investigate the ability to explain
Newton's laws of motion among 118 Tenth grade students from a school in Roi-Et Province. The participants were
divided into three groups: (1) A control group that learned simulation-based inquiry learning had 43 students, (2)
Experimental group 1 that learned seamless STEM learning from formal to informal 34 students, and (3)
Experimental group 2 that learned seamless STEM learning from informal to formal 41 students. Each group
received different learning interventions for the same duration of 390 minutes, and data were collected using an
open-ended test of scientific explanation ability. The results of the data analysis using non-parametric inferential
statistics showed that all three learning methods improved students' scientific explanation competency in every
way. However, the two experimental groups that received seamless STEM learning environments showed a
significantly higher improvement in their scientific explanation competency than the control group that learned
through simulation-based inquiry learning. Both forms of seamless STEM learning are equally effective in enhancing
students' competencies. Therefore, seamless learning is another way of learning that efficiently facilitates the
development of students' scientific explanation competency.

Keywords: seamless learning, STEM education, Physics teaching, Digital learning environment
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