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between Theoretical Concepts and Modeling:
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ABSTRACT

In this study, the interplay between models and theories was explored through a series of focus group
discussions (FGDs) involving five experts in science education. The FGDs were held seven times, beginning with
the question of what is modeling in relation to models, which is a current area of research in science education.
Throughout the discussion, several key issues regarding models and modeling were addressed, with a particular
emphasis on their relationship to theory. A notable finding from this study is that the participants’ discussions
did not converge into a single viewpoint regarding the relationship between theory and models; instead, multiple
related issues emerged, leading to attempts to reframe existing concepts and seek new understanding. The study
findings relate to three main areas of inquiry: What is the meaning of models or modeling? What is the nature
of the relationship between models and theories?, and Is modeling possible without a foundation in theory?
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Particularly, the relationship between models and theories was discussed in reference to the following points: 1)

Is a model to be understood as derived from theory, and is modeling the application of theory to phenomena?

2) Can a model be inferred from theory? 3) Does modeling originate from a specific, structured foundational

theory (a framework of empirical knowledge), or is it to be understood through the integration of various resources
without explicit reference to a foundational theory? Based on the study outcomes, implications are presented for

philosophy of science and for researchers and educators working in the realm of science education.

Key words: scientific model, modeling, theory, science education researcher, focus group discussion
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