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Abstract 
To improve student success in STEM majors, UCLA implemented a new introductory math 
series (LS30A and LS30B) that is completed by more than 2,000 Life Science majors per year. 
Integrated throughout these two courses are biology-relevant content and computational 
laboratories. Collaborative learning workshops for students in the Program for Excellence in 
Education and Research in the Sciences (PEERS) complement the new math courses and provide 
significant support for students in underrepresented and underserved groups (URGs) most at risk 
for leaving STEM. LS30A/B are taught in the Life Sciences Core Education Department and 
serve as an alternative to the traditional calculus sequence (Math 3A, 3B, 3C) offered by the 
Mathematics Department. Our assessment has monitored the attitudes of students and their 
performance in subsequent science courses. Results indicate that LS30A/B provides students the 
quantitative training necessary for success in future science courses (students who completed 
LS30A as their first math course earned higher grades in chemistry and physics than their Math 
3A peers). LS30A/B also benefits URG students when combined with the support of PEERS 
(URG students in PEERS who took LS30A as their first math course earned a higher percentage 
of A’s in their first science course as compared to their Math 3A peers). Despite these successes, 
we see disparities in LS30A/B students’ academic performance by race, sex, Pell status (a proxy 
for low socioeconomic status), and first-generation status. Classroom observation data indicate 
that instructors have relied heavily on lecture and real-time writing as the dominant form of 
instruction. To reduce the achievement gap, we are integrating pedagogical strategies that engage 
students during class as well as deploying undergraduate Learning Assistants (LAs) into 
computational lab sections. The assessment outcomes of this four-year study will be presented 
with recommendations and resources for implementing this curriculum at other institutions. 
 
URL: https://ceils.ucla.edu/quantitative-biology-initiative/  
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Background 
The LS30 series was designed by faculty to provide undergraduate Life Science majors with a 
set of quantitative skills matched to the needs of 21st century biology.  Relative to traditional 
calculus courses, LS30 includes a heavier emphasis on computation and modeling, along with 
the fundamental concepts of calculus and introduction to differential equations. Reflecting the 
wide variation in high school preparation, all entering freshmen do not start out with the same 
foundational knowledge. Consequently, some students underperform compared with their peers 
and/or become disenfranchised by ineffective instructional approaches and content that lacks 
biological examples relevant to their intended major. Many then transfer out of STEM fields. 
Development of the new math curriculum was inspired by an urgent need to update both content 
and pedagogy of the first-year math series for UCLA Life Science majors with an overarching 
goal of supporting the academic success and persistence of all STEM students. 
 
The initial pilot of the LS30A and LS30B courses took place in 2013, with enrollment the first 
year limited to 19 students. With additional instructors and sections offered, enrollments in 
LS30A and LS30B dramatically and rapidly increased. The curriculum currently enrolls over 
2,000 students per year and fulfills the quantitative requirements of the majority of Life Science 
STEM majors at UCLA. 
 
This project was implemented despite significant pushback from STEM departments in the 
Physical Sciences, particularly those responsible for teaching service courses taken by Life 
Science majors (e.g., physics, math, chemistry). For LS30A and LS30B to fulfill the lower-
division quantitative requirement for Life Science degrees, approval was required by UCLA’s 
Faculty Executive Committee (FEC). LS30 received provisionary status as an official alternative 
to the traditional calculus series (Math 3) in 2013 but final approval came three years later in 
2016. A comprehensive evaluation of student outcomes was critical to making a strong case to 
the FEC, whose unanimous vote approved the request (10 approve, 0 oppose, 0 abstain). As 
stated in the approval letter from the FEC Chair, “It is clear that students completing the new 
Life Science 30 series are just as prepared as peers completing the Mathematics 3 series. We 
were also impressed by the data assessing learning outcomes as well as the affective and 
attitudinal gains of the students.”  Thus, this project is not only a case study for maximizing 
student learning, but also serves as an example by which cultural barriers can be overcome in 
large research-intensive institutions and the critical role played by assessment in leveraging the 
success of an educational intervention to foster changes in the way we teach and advise our 
students.  
 
Results of LS30A/B Assessment 
Students enrolling in LS30A as their first math course at UCLA earned an average grade of 3.18 
in CHEM 14A, the first course in a four-term sequence required of all Life Science STEM 
majors. Their average grade significantly exceeded the average grades of 2.86 and 2.44 earned 
by students enrolled in MATH 3A, the first course in a three-term Calculus sequence taken by 
Life Science STEM majors, and MATH 1 (pre-Calculus), respectively, as their first math course. 
Figure 2.1 shows the grade distributions of students in CHEM 14A based upon their first math 
course. 
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Two out of five students in LS30A (40.1%) earned an A- or higher in CHEM 14A compared to 
18.7% of students taking MATH 3A and 9.4% of students enrolling in MATH 1 as their first 
math course. Another 41.6% of LS30A students earned a B-, B, or B+ in CHEM 14A with about 
half of MATH 3A (50.7%) and a third of MATH 1 (32.2%) students doing the same. Compared 
to their LS30A peers (16.5%), more than three times as many students in MATH 1 (54.0%) and 
nearly twice as many students in MATH 3A (30.2%) earned C’s in CHEM 14A. 
 
Figure 2.2 shows the grade distributions of students in PHYSICS 6A, the first physics course in a 
three-term sequence required of Life Science STEM majors, based upon their first math course. 
PHYSICS 6A grade distributions show a similar pattern as that observed with CHEM 14A. 
Nearly half of students who took LS30A (47.9%) as their first math course earned an A- or better 
in PHYSICS 6A compared to 25% of their peers who started in MATH 3A and 8.2% of students 
who started in MATH 1. On the other end of the distribution, just 1.3% of LS30A students 
earned a grade of D, F, or NP in PHYSICS 6A. By contrast, the D, F, NP rate in PHYSICS 6A 
among MATH 3A students (2.7%) doubled that of their LS30A classmates, and the same rate for 
MATH 1 students was 7.6%.  
 
In addition to providing students the quantitative training necessary for success in future science 
courses, LS30A also appears to benefit underrepresented racial/ethnic minority (URM) students 
in a particularly important way 
when combined with the support of 
the PEERS program. Figures 2.3 
and 2.4 compare CHEM 14A and 
PHYSICS 6A grades for URM 
students in the PEERS program with 
non-PEERS White and Asian 
students and a matched comparison 
sample of URM students not in the 
PEERS program, and the findings 
are disaggregated by students’ first 
math course. 
 
Figure 2.3 has the CHEM 14A 
grade distributions by PEERS 
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affiliation, race/ethnicity, and first math course. Across all groups and courses, White and Asian 
students in LS30A earned the highest percentage of A’s in CHEM 14A (39.6%), and URM 
students in PEERS who took LS30A as their first math course earned the second highest 
percentage of A’s (19.8%). The third highest percentage of A’s belonged to URM PEERS 
students (17.0%) in MATH 3A. Two other important data points in Figure 2.3 are notable. First, 
just 0.1% of White and Asian students in LS30A failed CHEM 14A, and no URM LS30A 
students – in PEERS or in the matched comparison sample – failed CHEM 14A. CHEM 14A 
failure rates were much higher for URM comparison and White and Asian students in both 
MATH 3A and MATH1. The second notable point is that no PEERS students, regardless of 
which math class they took first, failed CHEM 14A. 
 
The findings for PHYSICS 6A 
show a similar pattern. Nearly 
half (48.9%) of non-PEERS 
White and Asian students in 
LS30A earned an A- or better in 
PHYSICS 6A, and more than 
one-third of URM PEERS 
students in LS30A did the same. 
For MATH 3A students, more 
than one-quarter of White and 
Asian students earned an A- or 
better compared to 17.1% of 
URM PEERS students and 10.3% 
of URM students in the matched 
comparison sample. LS30A 
students generally had lower failure rates (the 25.0% for the URM comparison sample represents 
one student) than students who first took math in MATH 3A or MATH 1. Additionally, no URM 
students in PEERS failed PHYSICS 6A, regardless of which math course they took first.   
 
Persistent Achievement Gap in LS30A/B 
Despite the success of LS30A students overall in subsequent science courses relative to their 
peers who started in MATH 3A or MATH 1, we have identified important and persistent 
disparities by race, sex, Pell status (a proxy for low socioeconomic status), and first-generation 
status among students in LS30A and LS30B. Table 2.1 provides the average grade earned overall 
in each course and for each subgroup. 
 
As shown in Table 2.1, URM students earn significantly lower grades in math than their White 
and Asian classmates. More than half of a grade point (0.53) separates URM students (2.91) 
from their White and Asian peers (3.44), and the gap expands slightly as students move into 
LS30B (0.57). The gap in average grades between men and women is not quite as large as the 
one between URM and non-URM students. However, LS30A and LS30B do have statistically 
significant gender gaps with respect to grades. Of the two courses, LS30A has the largest gender 
gap at 0.16 grade points with men earning slightly better than a B+ average (3.38) and women 
earning slightly below a B+ average (3.22). The findings in Table 2.1 also show statistically 
significant gaps in average grades for Pell and non-Pell students. LS30B has the largest 
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difference between Pell (2.95) and non-Pell (3.44) students with a 0.49 grade point gap, and 
LS30A registered a gap of 0.43 grade points. The same pattern holds for first-generation 
students, as first-generation students in LS30B on average earn grades that are 0.49 points below 
their non-first-generation peers (2.93 vs. 3.42). The same gap for LS30A stands at 0.44 points.  
 

 
Active Learning in the LS30A/B 
In 2016, we began observing LS30A and LS30B classrooms using COPUS (Smith et al. 2013) to 
gain a better understanding about the extent to which the instructors for these courses 
incorporated active learning strategies into their teaching. Results indicate that LS30A and 
LS30B rely heavily on lecture and real-time writing as the dominant form of instruction; 
answering students’ questions represents the third most common instructional strategy in these 
courses (data not shown). Studies show that increasing active learning should improve student 
outcomes (Freeman et al. 2014) with additional structure and student support mitigating the 
achievement gap (Haak et al. 2011). Thus, instructors are changing their teaching approach and 
introducing more collaborative instruction during lectures and group work during computational 
labs. To help with this pedagogical transformation, we introduced Learning Assistants, 
undergraduates who receive formal training in collaborative learning. These students interact 
with instructors and graduate student teaching assistants to facilitate effective group work during 
class (Otero et al. 2010, Talbot et al. 2015). Overall, our aim is to build upon the early success of 
the LS30A/B courses in preparing students for subsequent science courses while simultaneously 
reducing the achievement gap by race, sex, Pell status (SES), and first-generation status. 
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Table 2.1. Average Grades in LS30A/B by Demographic Characteristics 
 

  Total URM 
WHITE/ 
ASIAN WOMEN MEN PELL 

NO 
PELL 

FIRST-
GEN 

NOT 
FIRST-

GEN 
LS30A 
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*indicates p < 0.05 as determined using the Mann-Whitney non-parametric test for significance. 
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