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ABSTRACT





For university students studying physics quantum mechanics is considered an extremely difficult subject, but one which must be taught increasingly earlier in their careers.  The preliminary project analysed two existing questionnaires and based on this analysis a new instrument was developed.  The first questionnaire, a multiple choice quiz, indicated that first year students find interpretative questions difficult.  The second questionnaire, a more comprehensive study which used a phenomenographic approach, suggested that the mental models used by third year students are technically advanced but structurally unsophisticated.  The preliminary project laid the foundations for the development of a primary survey instrument which comprised of four questions covering a selected number of fundamental concepts.  The primary instrument was administered to 231 first year physics students at the University of Sydney in 1995.  A phenomenographic approach was adopted, and supported by content, context and correctness analyses.  The results from the primary instrument suggested that new concepts are considered superficially and are quickly associated with other ideas in a student’s current body of knowledge; the reintegration of inappropriately associated pre-existing concepts does not often happen; the development of mental models with time is minimal and that the majority of students retain their original secondary school models; and, students have great difficulty in using models to interpret data.  The outcome of this investigation parallels findings in other areas of physics educational research, that preconceptions held by students do not change easily.  
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