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Math 11A/B is the Calculus for Life Sciences sequence at UC Santa Cruz which focuses on
applications of Calculus most relevant to students who are proposing to major in Biology,
Chemistry, Ecology & Evolutionary Biology, Psychology, Earth Science, Global & Community
Health. In the Fall of 2019, there were approximately 4,500 Latinx students enrolled at UCSC
with 28% of these students declaring or proposing a major requiring Math 11A or 11B. From
Fall 2015 to Fall 2019, the DFW rate overall in Math 11A/B was 24%, with a DFW rate of 32%
for Latinx students and 20% for White students. This data led to the acquisition of a Graduating
and Advancing New American Scholars (GANAS) grant to fund the redesign of Math 11A/B.

Methods

Starting in the Summer of 2021, a team of faculty and graduate students worked together to
redesign Math 11A/B at UCSC. The team was interested in decreasing the DFW rates and equity
gaps and focused on: (a) Which content from the current curriculum for Math 11A/B was being
used in the proposed majors of the students and in which contexts was the material being used?
(b) How can we support students to succeed in alternative forms of assessment?

We completed interviews with faculty across STEM departments to determine which
mathematical concepts were most relevant to their upper division courses, how these concepts
are used in their STEM fields, and which mathematical concepts were the largest barriers to
student success in their major-specific courses. Following the advice of (Hutchings et al., 2014,
p. 10) that assignments should “be connected to one another and aligned and integrated with a
broader curricular and co-curricular set of experiences”, we designed projects which closely
align with the authentic use cases of mathematical concepts and could replace traditional
exam(s). This involved reading current scientific papers to distill their necessary background and
use of calculus in order to highlight the relevance of mathematics in science and build
aspirational capital (Yosso, 2005). We also designed weekly worksheets to supplement students’
understanding and to offer low-stakes assignments to practice the broader scientific analysis
which they are being asked to perform on the projects.

Results and Discussion
We have data showing a decline in the DFW rates for all students in both Math 11A and 11B
since implementing the redesigned materials. We are in the process of reviewing the data to
determine what is causing the decline in the DFW rate. We still see significant equity gaps and
hope to gather more data to begin investigating the causes.
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