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This paper reports the results of a study of how students’ understanding of proof evolved as they moved through the
mathematics major curriculum at Loyola Marymount University. The study took a snapshot of students’ progression
through the major at one point in time as opposed to being a longitudinal study of individual students or of a cohort. We
employed a ”proof-aloud” methodology (with 12 students spanning the major and one faculty member serving as expert)
on a number theory statement. To fully describe the work of our students, we developed a mathematical knowledge-
expertise grid that contains two affective (interest and confidence) components and six cognitive (factual, procedural,
schematic, strategic, epistemic, and social) components of learning. Across these eight components we have described three
stages of expertise: acclimation, competence and proficiency. In applying this grid to student work we found support for
several hypotheses about student learning and implications for teaching practice that we will report. (Received September
29, 2004)



