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Helping traditionally under-served populations by changing the
pedagogy of introductory physics CHRISTOPHER FISCHER, SARAH RUSH,
MATT RICHARD, JENNIFER DELGADO, University of Kansas — Two major
changes made to instruction in the calculus-based introductory physics sequence
at the University of Kansas over the past ten years have improved student perfor-
mance. First, by switching to a competency-based grading system in these classes
we have reduced the drop/fail/withdrawal rates and course-associated grade penal-
ties of under-represented minority, first generation, and female students. Second,
we have shifted the initial focus of instruction away from forces and the associated
vector mathematics, which are known to be problematic for students, to the scalar
quantity energy, which is more closely aligned with their previously established in-
tuition, and associated differential and integral calculus. A subsequent longitudinal
study demonstrated that implementation of this calculus-enhanced energy-first cur-
riculum improved performance in downstream engineering courses for students with
lower ACT math scores.
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