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Effects of 5E Active Learning Combined with Context-Based Empirical Inquiry Activities on Learning

Achievement and Metamorphic Rock Concepts in Earth Astronomy and Space Sciences of Grade 10 Students
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Abstract

This study aimed to investigate the effects of 5E active learning integrated with context-based empirical
inquiry activities on the learning achievement and conceptual understanding of metamorphic rocks in the Earth,
Astronomy, and Space course among Grade 10 students. Specifically, the study sought to (1) compare students'
learning achievement and conceptual understanding of metamorphic rocks before and after participating in
the instructional innovation, with an achievement criterion of 80%, and (2) examine students' science process skills,
key competencies, and desirable characteristics following the intervention. The sample consisted of 19 Grade 10
students from Class 4/1 at Ramansiriwit School, Raman District, Yala Province, during the second semester of
the 2025 academic year. The participants were selected through purposive sampling. The research instruments
included lesson plans based on the 5E active learning model integrated with context-based empirical inquiry
activities, a pretest and posttest measuring learning achievement and conceptual understanding of metamorphic
rocks administered through Google Forms (Index of Item-Objective Congruence = 0.80-1.00; KR-20 reliability
coefficient = 0.82), a science process skills assessment, and an assessment of students' desirable characteristics and
key competencies. The data were analyzed using the mean, standard deviation, and dependent samples t-test.

The results revealed that (1) students' posttest scores on learning achievement and conceptual
understanding of metamorphic rocks (X = 9.11, SD = 0.81) were significantly higher than their pretest scores
(X = 3.84, SD = 0.83) at the .05 level (t = 20.35, p < .001). All students (100%) achieved the predetermined criterion
of 80%. (2) Students' science process skills, key competencies, and desirable characteristics were rated at
the excellent level (X = 3.00, SD = 0.00), with all students meeting the expected criteria. The findings suggest that
integrating local contexts with empirical evidence and instructional media effectively reduces misconceptions and

promotes deeper analytical thinking in science classrooms.

Keywords: 5E active learning, context-based empirical inquiry activities, metamorphic rocks, learning achievement,

geological concepts
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