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Abstract

Teaching kinematics concepts in the twelfth-grade physics curriculum presents significant challenges due
to their abstract nature and the widespread misconceptions held by students. Thought experiments, with a
tradition dating back to the works of Galileo and Einstein, can facilitate the learning of abstract concepts
by enhancing mental visualization and scientific reasoning. This study aimed to investigate the
effectiveness of thought experiment—based instruction in improving students' academic achievement in
kinematics, as well as to design and evaluate an electronic educational resource based on this instructional
approach. A mixed-methods research design was employed. In the quantitative phase, after identifying
students' misconceptions, instructional content based on thought experiments was developed and
implemented using a quasi-experimental pretest—posttest design with an experimental group (n = 26) and a
control group (n = 38) consisting of twelfth-grade female students in Karaj, Iran. Data were collected using
a researcher-developed 20-item achievement test with a reliability coefficient of 0.859 and content validity
confirmed by subject-matter experts. Data analysis using independent-samples t-tests and analysis of
covariance (ANCOVA) revealed that thought experiment—based instruction had a statistically significant
positive effect on students' academic achievement. In the qualitative phase, the developed instructional
content was evaluated as an electronic learning resource. Analysis of focus group data collected from seven
experts confirmed the scientific quality, content accuracy, interactivity, user-friendly design, and
instructional effectiveness of the electronic resource. The experts also recommended further improvements,
including enhanced animations, personalization features, and the integration of gamification elements to
enrich the learning experience. Overall, the findings indicate that thought experiments constitute an
effective instructional strategy for promoting a deeper understanding of kinematics concepts. Furthermore,
electronic educational content designed on the basis of this approach can improve students' conceptual
understanding, increase their learning motivation, and contribute to the development of high-quality
educational resources.

Keywords: Electronic educational content; Thought experiments; Academic achievement; Physics
education.
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