Initial STEM Velocity

STEM Calculus Pathway Redesign at CUYAMACA COLLEGE

“Currently, high rates of attrition in pathways to calculus are a bottleneck for STEM
programs and efforts to improve STEM participation and STEM equity hinge on addressing
this issue.”

— California Community College Chancellor’s Office memorandum, February 2024

Overview

In Fall 2016, Cuyamaca College was the first in the state to shift away from
remedial math courses and to implement math pathways where students start in
transfer-level math with concurrent support. As a result, one-year transfer-level
math completion jumped from 28% to 62% for Hispanic students and from 21%
to 70% for Black students.

These transformative reforms were later legislated for all colleges under
Assembly Bills 705 (Irwin 2017) and 1705 (lrwin 2022).

Now Cuyamaca is one of the colleges leading the way in calculus pathway
redesign and the early results are impressive. Cuyamaca is two years ahead of AB
1705’s implementation date for STEM programs.

“We did what has worked for us in our other math pathways. If a student did not meet the
prerequisite for calculus, we let them in but required them to take a 2-unit corequisite course
for additional support. The future holds promise for a larger and more diverse STEM transfer
program at Cuyamaca College because of these changes.”

— Dr. Tammi Marshall, Dean of Math, Science, and Engineering at Cuyamaca College
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Urgent Need for Reform additional time with their professors who
provided just-in-time instruction on precalculus

Statewide, a large majority of STEM students skills needed for learning calculus.

begin in a preparatory course below calculus,

and fewer than a third complete calculusintwo  The Cuyamaca model has the following

years. Most face two semesters of precalculus components:

coursework which does not count towards a

STEM degree, and longer sequences have higher  *® Rigorous Common Curricula: The calculus

rates of attrition instructors, both in the supported and
traditional sections, teach to the same

Cuyamaca’s data showed these same trends. For learning goals, cover the same content, and

example, in Fall 2021, nearly 200 STEM students
began in precalculus, and only 30% (58 students)

use the same curricula that includes a
common set of assessments.

successfully completed calculus by the end of the ¢  Precalculus Skill Development: Precalculus

spring term. The Cuyamaca Math department modules are integrated into the calculus

was concerned. Not only were calculus curricula and available to all students, but

completion rates low, but racial equity gaps were instructors for the supported sections of

large. Roughly, 1 in 5 Latinx and Black precalculus calculus incorporate these modules more

students completed calculus within a year, intentionally into instruction.

compared to 1in 2 Middle Easternersand 1in3  ® Active Learning: Class time is largely devoted

Whites. to ‘brains-on’ activities, with students
working in groups and at whiteboards.

Redesign of the Calculus Pathway e Community of Practice and Mentoring: All

calculus instructors participate in a

In Fall 2023, Cuyamaca opened the door to STEM community of practice that meets monthly.

calculus for students who had never had New instructors also meet with a mentor.

precalculus. The caveat— they had to also enroll

in a two-unit support course. This gave students

Megan is an engineering major, even though she didn’t like math in high
school. She never took precalculus. Her first math class at Cuyamaca College
was STEM Calculus with Support. “The first day was the pumpkin drop. We
had to find the instantaneous velocity. | was drawn in right away.” She liked
learning precalculus as she needed it. “Some days the precalculus support
came with the calculus and other days we did a full hour of support first. We
worked lots of problems standing at the white boards and in groups. | liked
it.” Megan earned an A in Calculus 1, and the next semester, an A in Calculus

2 and an A+ in calculus-based physics.
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The Results For the full cohort of students in the supported
classes, nearly two-thirds (66%) passed the

In the supported Calculus classes, about calculus course, a pass rate that was higher and

two-thirds of the students had never taken a more equitable across racial demographics than

precalculus course. The rest had previously the pass rate for the traditional sections of

failed Precalculus, failed Calculus, or just calculus (Figure 2). Racial equity gaps still exist in

wanted the extra support. calculus completion rates, but the gaps are much
smaller.

Let’s focus first on the students without
prior precalculus experience. Those who

started directly in a supported Calculus class Figure 2
had more than twice the success in half the STEM Calculus Completion
time compared to students taking Precalculus in One Term
(Figure 1). With Support vs. No Support
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Izzy intends to study Bioengineering at UC San Diego. The math courses
she took in the Philippines did not meet the prerequisite for Calculus, so
she took Calculus with Support. “l wanted to finish quickly.” But she was
nervous starting Calculus, because she didn’t feel she had the background
knowledge to succeed. “l thought | was going to fail, but my professor gave
us a grasp of the foundations that we needed. He was great. He was good
at making time to answer individual questions and still making sure our

class moved forward together.” I1zzy earned an A in Calculus I, and the next

semester, a B+ in Calculus 2.
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