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Abstract

Scientific argumentation is a key competency in physics education, enabling students
to construct claims justified by evidence and reasoning. This study aimed to investigate the
effects of inquiry—based learning (IBL) on the scientific argumentation skills of 36 Grade 8
students using a quasi-experimental, one—group pretest—posttest design. The instruments
included six inquiry—based lesson plans and an argumentation test based on Toulmin’s model.
Data was analyzed using descriptive statistics, paired t-test, normalized change, and effect
size calculations. The results showed a statistically significant improvement in students’ argu-
mentation skills (p < .001), with a normalized change of 0.75 and Cohen’s d, = 1.74, indicating
a substantial effect. A topic—level analysis revealed enormous effects for concrete concepts
such as fluid pressure and friction (g,, > 3.50), while abstract concepts like force and field showed
only medium-to—large effects (g,, = 1.07). At the component level, claim, counterargument,
and rebuttal improved substantially, whereas reasoning and evidence showed moderate gains.
These findings indicated that IBL significantly enhances students’ scientific argumentation

abilities, but additional instructional strategies are recommended for abstract topics.

Keywords: Inquiry—based learning, Scientific argumentation, Physics education
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