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Investigating the Effectiveness of Generative Learning Theory-Based Instruction on Students’
Scientific Reasoning Skills and Academic Engagement
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Abstract

Introduction:The present study aimed to investigate the effectiveness of instruction based on
Generative Learning Theory on students’ scientific reasoning skills and academic engagement at the
lower secondary school level.

Methods and Data: This study employed a quasi-experimental pretest—posttest control-group design
and was applied in terms of its purpose. The statistical population consisted of lower secondary school
students in Aran and Bidgol during the 2024-2025 academic year. A sample of 40 students was
selected using cluster sampling and randomly assigned to two equivalent groups of 20 students each.
Both groups completed the New Jersey Scientific Reasoning Questionnaire developed by Shipman
(1983) and the Academic Engagement Questionnaire developed by Vega (2016) at both the pretest
and posttest stages. Generative Learning Theory-based instruction was implemented for the
experimental group in the Science course over eight 60-minute sessions. The data were analyzed using
multivariate analysis of covariance (MANCOVA).

Finding:The results indicated statistically significant differences between the two groups at the
posttest stage in both the mean scores of scientific reasoning skills and their dimensions (0.71) and
academic engagement and its dimensions (0.64) at the 0.01 significance level. Based on these findings,
it is recommended that schools employ Generative Learning Theory-based instruction as an effective
approach to strengthening students’ scientific reasoning skills and enhancing their academic
engagement in science.
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