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ABSTRACT

Objectives: This study aimed to examine the effectiveness of a STEM-based
instructional model guided by scientific argumentation in correcting misconceptions
related to ecosystem concepts among sixth-grade students.

Methods: A quantitative approach with a quasi-experimental design was employed.
The sample consisted of 62 students assigned to an experimental group taught using
the proposed model and a control group taught using the officially adopted method
outlined in the teacher’s guide. A teacher’s guide for the unit “Ecosystems and Their
Resources” was developed based on an integrative framework combining STEM
stages with Toulmin’s argumentation model. The instruments included a diagnostic
test of alternative conceptions . Instrument validity and reliability were established
using internal consistency coefficients and appropriate statistical analyses.

Results: The findings revealed statistically significant differences at o < 0.05 in favor
of the experimental group in correcting alternative conceptions, with a large effect
size.

Conclusions: The results confirm the effectiveness of integrating scientific
argumentation within a STEM context in promoting deeper systems understanding of
ecosystem concepts. The study supports adopting integrative instructional models
within science curricula.

Keywords: STEM education, scientific argumentation, Toulmin’s model, alternative
conceptions, ecosystems.
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