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Scientific Knowledge as Theoretical Models: Exploring Epistemological Beliefs of Physics Graduate Students and Faculty
This paper explores epistemological beliefs of physics undergraduate and graduate students and faculty as it relates to theoretical models in the context of solving a well-structured and an ill-structured problem. A qualitative methodology was adopted to attain a deeper understanding of epistemological issues. Data was collected using a think-aloud problem solving session followed by a semi-structured interview. The data analyzed for this paper focused on 15 participants, 8 graduate students and 7 faculty members, whose responses were categorized as related to theoretical models. When the participants talked about scientific knowledge they referred to building theoretical models for observed natural phenomena. The participants’ focus was on how data is used to build an explanation and how the constructed explanations are evaluated. The results of the analysis showed that undergraduate students did not see scientific knowledge as theoretical models, some graduate students and most of the faculty members considered scientific knowledge as theoretical models. The faculty members also consistently referred to theoretical models both in the context of the well-structured problem and the ill-structured problem. The results implied that believing that scientific knowledge is theoretical models is a sign of epistemological sophistication in physics, which do not develop until extensive experience in the field. One reason for why undergraduate students do not express such epistemological sophistication can be that they are not provided with opportunities to engage in authentic scientific inquiry. Based on these findings, providing opportunities for practicing model construction for undergraduate students is recommended.

