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Objective: Teaching abstract concepts related to the nature of science, particularly paradigm and
paradigm shift, remains a major challenge in physics education. These concepts require learners to
understand both the historical evolution of scientific knowledge and the cognitive processes
underlying scientific change. The present study aimed to design and explain a multimedia
instructional model based on Pedagogical Content Knowledge (PCK) for teaching the concept of
paradigm shift through the historical transition from the flat-Earth worldview to the spherical-Earth
model.

Method: This study employed a descriptive—analytical approach with an instructional design
orientation. Grounded in Kuhn’s theory of scientific revolutions and the framework of Pedagogical
Content Knowledge (PCK), a multimedia instructional unit was developed for secondary school
students. The lesson integrated historical narratives, scientific evidence, visual representations,
infographics, animations, explanatory videos, and an inquiry-based activity based on Eratosthenes’
measurement of the Earth’s circumference. The multimedia components were selected according to
pedagogical suitability, conceptual accessibility, and classroom applicability.

Results: The instructional model provided a coherent framework for representing the stages of
paradigm change, including anomaly recognition, conceptual crisis, scientific revolution, and
paradigm replacement. The integration of historical narratives with multimedia resources facilitated
the presentation of abstract scientific concepts and supported conceptual understanding. The
designed lesson promoted student engagement, encouraged evidence-based reasoning, and provided
opportunities for active participation in the reconstruction of scientific knowledge. Furthermore, the
model offered practical teaching strategies that can contribute to the enhancement of physics
teachers’ Pedagogical Content Knowledge.

Conclusions: The findings suggest that integrating history of science, multimedia learning, and
inquiry-based activities offers an effective approach to teaching paradigm shifts and other complex
epistemological concepts in physics education. The proposed model enhances students’
understanding of the dynamic nature of scientific knowledge, promotes critical thinking and
scientific literacy, and provides a practical framework for improving teachers’ Pedagogical Content
Knowledge. The model may also be adapted for teaching other historical and conceptual
transformations across science education contexts.
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