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STEM Calculus Pathway Redesign 
CHAFFEY 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 
 
Over the last five years, Chaffey College has transformed its math program in response to legislaAve 
mandates (AB 705, AB 1705), and students have benefited. In Fall 2019, the college increased access 
to transferable, college math and phased out most developmental classes. As a result, transfer-level 
math compleAon rates jumped from 23% to 40%, with over 350 more students compleAng their 
math requirements for transfer that year.  
 
With addiAonal changes, one-year transfer-level math compleAon has increased to 55%. As of Fall 
2023, students start in a transfer-level course from one of four math pathways connected to the 
college’s Academic and Career CommuniAes. In each pathway, some secAons are linked to concurrent 
targeted support, giving students the opAon of more class Ame with their instructor. This new 
approach replaced an ineffecAve, detached computerized algebra review that was the college’s first 
aVempt at corequisite support.   
 

The STEM pathway is transiAoning from a two-course preparatory sequence (College Algebra + 
Trigonometry) to a one course path (Precalculus) with more students allowed to enroll directly in 
Calculus. This brief examines outcomes for the first cohort of STEM students experiencing Chaffey’s 
new calculus pathways in Fall 2023. 
 

 

“Broadening access to calculus and streamlining the calculus pathway are essenCal to improving 
calculus compleCon rates, but we also need to focus on the classroom. Math faculty need support in 
teaching a more diverse group of students who may have gaps in their preparaCon. We have invested 
in professional development and embedded tutoring, and we have created classroom spaces that are 
more conducive to acCve learning. We are just geFng started. There is more to do.”   
 

– Michael Wangler, Dean of Math and Science, Chaffey College 
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Urgent Need for Reform 
 

Statewide, a large majority of community college 
STEM students start math in a course below 
calculus. Most began in a two-course preparatory 
sequence where less than 25% completed 
calculus in two years.  
 
Chaffey had a similar approach but weaker 
outcomes. According to a college report provided 
by the state Chancellor’s office, between Fall 
2019 and Fall 2021, over 70% of Chaffey’s STEM 
majors began math in College Algebra, the first 
course in the college’s two-course pathway to 
Calculus. Only 7% successfully completed 
Calculus in two years.  
 

Redesign of the Calculus Pathway 

In Fall 2023, Chaffey implemented some big 
changes to the STEM Calculus pathway:  

• Less restricAve placement policies gave more 
students direct access to STEM Calculus.  

• A new, open-access, 4-unit Precalculus course 
largely replaced the old 8-unit two-course 
pathway.  

• New 2-unit corequisites were linked to some 
secAons of Precalculus and Calculus, an 
opAon that gave students who chose it more 
Ame with their professors.  
 

With these changes, the raAo of STEM students 
starAng in a preparatory course versus starAng in 
Calculus was 2:1 in Fall 2023. Previously, the raAo 
was 7:1 (Fall 2019-Fall 2021). 
 
Support for Math Faculty 
 

Chaffey used some of its AB 1705 funding to pay 
faculty for parAcipaAng in different forms of 
professional development and to create 
classrooms made for acAve learning.   
 

à Professional development: Workshops by 
community college math experts in equity-
minded pedagogy and acAve learning 
preceded an on-going community of pracAce 
to support changes in pedagogy.  

à In-class support doubles as professional 
development: Math faculty served as 
embedded tutors in corequisite-supported 
secAons and led weekly supplemental 
workshops. 

à Classroom spaces conducive to acAve 
learning: 360° whiteboards installed in 
classrooms, and some classrooms have 
modular “pod” furniture that is easily 
arranged for group work.  

 

 
“When I teach Calculus with the corequisite, I have Cme to focus on foundaConal trigonometry 
concepts and to address common algebra mistakes. More importantly, there is plenty of Cme for 
students to work together at the whiteboards. Everyone is engaged and they help each other, and I 
can quickly tell who needs extra support. A real community emerges. I can’t go back. I want to teach 
this way for the rest of my career.”  

–Chaffey College MathemaCcs Professor Doug Yegge  
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The Results 
 

For STEM majors, calculus compleAon increased 
70% in half the Ame (Figure 1). 
 
Figure 1

 
 

RelaAve to the prior preparatory pathways, 
calculus compleAon was higher for students 
starAng in the new, open access Precalculus 
course and more than twice as high for students 
taking it with support (Figure 2). About half of 
the students whose first math course was 
Precalculus chose to enroll in supported secAons. 
 
One in 5 students with Calculus as their first 
math class chose a supported secAon, but they 
did not have higher calculus compleAon relaAve 
to unsupported students ager a year (Figure 2). 
However, for students starAng in Calculus in 
either fall or spring, pass rates were the same 

Figure 2 

 
 

for supported and unsupported students, 51%, 
compared to 55% for those starAng in Calculus 
before reforms when Calculus access was more 
restricted (Fall 2019-Fall 2021).  
 
The preliminary results of Chaffey’s redesign are 
promising, and they are just geing started. As a 
next step in addressing pathway aVriAon, in Fall 
2024, the college is offering less prepared STEM 
students a choice between starAng in Precalculus 
or Calculus, with an opAon of corequisite 
support, an approach that many colleges will 
begin in Fall 2025 as a step toward realizing AB 
1705 mandates.  
 

 
Vincent started at Chaffey College before the redesign when most STEM students, 
including Vincent, started in College Algebra. It had been two years since he took 
Precalculus in high school. When Calculus with a Corequisite was offered for the first 
Eme in fall 2023, a counselor encouraged Vincent to skip Chaffey’s Trigonometry 
course and take Calculus with the added support. “At first, I was worried. I didn’t 
remember any trig., but my professor used the unit circle to explain it. It made so 
much sense. I also liked that we worked in groups at the board every class. We 
helped each other. It was engaging.” Vincent earned an A+ in Calculus 1, an A in 

Calculus 2, and is now in Calculus 3. He plans to transfer to UC Berkeley as a Biochemistry major. 
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