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Students’ success in their first college-level math course – also known as gateway math – is critical for college 

completion as well as participation in the Science, Technology, Engineering, and Math (STEM) disciplines.1  

Additionally, community college students who successfully complete gateway math are fifty percent more 

likely than their peers to transfer to a four-year institution.2 Yet, in community colleges and universities alike, 

gateway math has been a barrier to student progress and attainment, particularly among Black, Latine3, and 

Native American students.4,5,6 

Empirical research in higher education has not fully explored the potential levers for improving student 

success in college math courses, or other disciplines. Unlike K-12, where extensive empirical research has 

established the importance of classrooms and instructors on student learning and course success,7 empirical 

studies in higher education have mostly examined the role of student background characteristics on college 

course success including student demographics, high school grades and high school test scores.8,9 These 

findings may help colleges identify who to prioritize for support but do not provide insights on how to improve 

outcomes. To create a fuller understanding of the most important levers for creating equitable student 

success in gateway math, we study the contribution of different factors to student’s course success, including 

faculty and their instructional practices, gateway math course characteristics, the high school a student 

attends, as well as students’ prior academic preparation and demographics. 

 

This study includes 22,827 students in 704 transfer-level math courses taught by 159 California community 

college math faculty in winter 2020 to spring 2022 across four colleges.10 The four colleges in the study were 

selected because they enroll a racially diverse group of students and have a track record of working to 

improve both overall student success and eliminate racial disparities in gateway math. Additionally, the four 

colleges hail from a range of regions and settings (i.e., urban, rural, suburban), and vary in their size from 

small (~4,000 students) to large (~36,000 students). 

Study Findings 

1. Math faculty are the most important factor in determining a student’s successful 
completion of gateway math. 

2. Specific instructional practices can reduce racial disparities in gateway math course 
outcomes. 
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Faculty Are the Most Important Determinant of Student Success in Gateway Math 

We find that whether a student passes 

gateway math depends more on who they 

have as their faculty than any other factor 

examined. In other words, an individual 

faculty member’s contribution to a students’ 

likelihood of passing gateway math with a C 

or higher is larger than the contribution of 

any other factors including prior academic 

preparation, the high school a student 

attended, student demographics, and course 

attributes.  

Prior research has found that high school GPA is particularly predictive of student success in gateway math 

courses. Similarly, we find that our measure 

of prior academic preparation, which 

includes high school GPA, is the second 

most important contributor to student 

success in gateway math, second only to 

gateway math faculty.11 However, academic 

preparation is less than half as important in 

predicting whether a student passes gateway 

math with a C or higher compared with who 

they have as their gateway math faculty. The 

third most important factor is the high school 

students attend followed by students’ 

demographic characteristics.  

Individual faculty continue to be the most important determinant of course success when we consider 

different measures of course success, including course grade, passing with a B or higher, and not withdrawing 

from the course.12 

Faculty Can Use Specific Instructional Practices to Reduce Racial Disparities in 
Gateway Math Outcomes  

The racial equity gaps in our sample mirror those found in other studies.13 Among the four colleges studied, 

44% of Black students and 48% of Latine students passed any gateway math course in our analysis compared 

with 67% of White students and 71% of Asian students. To offer actionable insights about ways to support 

student success overall and to reduce racial disparities in success rates, we examine how specific instructional 

practices are related with gateway math course success. 

Contribution of Each Factor to  
Passing a Gateway Math Course 

 
Note: Percentages indicate the approximate contribution of the named set of factors (e.g., 
student’s instructor) to the total variation in a student passing gateway math with a grade of C 
or higher that can be explained by the full model, after controlling for all other factors (e.g., 
student demographics, prior academic preparation, high school student attended, course 
attributes, college, and term). Percentages do not sum to 100 as the contributions of college 
and term are not conveyed in the figure. 
Source: Authors’ analysis of colleges’ data. 
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Factors Examined  

Student Demographics: student’s race/ethnicity, age, gender, eligibility for 
California College Promise Grant, disability status, and veteran status. 

Prior Academic Preparation: student’s high school GPA, as well as whether 
the student has taken a college-level gateway math course before.  

Prior High School(s): high school(s) attended by a student – potentially 
capturing the impact of high school quality, high school peer effects, and a 
student’s socio-economic status. 

Course Attributes: gateway math course type (i.e., Statistics, College Algebra, 
Precalculus, Quantitative Reasoning, and Gateway Math for Business); class 
size; and course length in weeks. 

Student’s Instructor: individual faculty teaching a student’s gateway math. 



 

Counting on Math Faculty  Page 3/5 

We developed a faculty survey which was administered to faculty during the Spring 2022 semester and 
analyzed faculty’s course syllabi for the same semester.14 We then examined the relationship between 
instructional practices gleaned from the faculty survey and syllabi and student success while accounting for 
student and course characteristics.15   

We find that the following instructional practices benefit one or more student groups, particularly Black and 
Latine students: 

  

  

  

  

  

Given that the groups with the lowest pass rates in gateway math benefitted the most from these practices, 
these approaches have the potential to reduce racial disparities. These practices consistently advanced the 
success of Black students, followed by Latine students. Our findings align with previous research finding 
that interventions to improve students’ sense of belonging and mitigate self-doubt about mathematics 

Implementing 
growth-oriented and 

transparent 
assessment and 

grading practices 

These practices include providing feedback to students on how to improve or offering 
opportunities to practice before exams and projects. Another aspect is transparency and clarity 
in the course syllabi about course expectations and grading criteria or showing solutions with 
work shown. 
These practices were positively associated with passing gateway math for Black, Latine, and Asian students. 

Offering 
accommodations 

equitably 

This practice involves recognizing that students face life challenges and may need 
accommodations. For example, the syllabus may offer accommodations for missed work due to 
unforeseen circumstances and make it clear when these accommodations are made. Equitable 
enforcement is an essential element of this practice. For example, faculty may take steps to 
inform all students when they make an exception to a stated policy. Such communication 
ensures that all students, not just those who know how to advocate for themselves, can benefit 
from extended deadlines and other exceptions. 
These practices were positively associated with passing gateway math for Black and Latine students. 

Encouraging students 
to seek help and 
communicating 

support 

Encouraging help seeking and supportive messaging includes destigmatizing the need for 
assistance and being clear about when it is a good idea to ask for help. For example, syllabi may 
include information outlining when a student should ask for help or clarify that coming to see 
the instructor is not a burden. 
These practices were positively associated with passing gateway math for Black students. 

Fostering 
belonging 

Fostering belonging includes creating intentional opportunities for students to connect with 
each other and work together. They may include faculty assuring students that concerns about 
belonging are normal and do not reflect inadequate academic potential. Finally, faculty may help 
students navigate college by sharing how to address faculty, location of office hours and lab, or 
what to include in an email to the instructor. 
These practices were positively associated with passing gateway math for Black students.  

Taking 
responsibility for 
addressing racial 

equity 

For example, a syllabus may include norms on how students should respect individual 
differences or provide guidelines for engaging in group work in ways that value diverse 
backgrounds.  
These practices were positively associated with passing gateway math for Black students. 
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improved grades and long-term academic outcomes for Black students, with no discernible impact on White 
students.16,17  

Implications  

Years of reform in community college math, such as replacing long sequences of remedial courses with 
corequisite support and offering math that is relevant to students’ majors, have increased and diversified 
students enrolling in and completing gateway math.18,19,20 Despite these important gains, gateway math 
courses continue to see overall low success rates and disparities in completion by race. This study’s key 
findings about the significant impact of faculty and their instructional practices have important implications 
for how community colleges can improve equitable outcomes in gateway math to put more students on the 
path to college success, STEM participation, and college completion.  

This research indicates that shifting away from assessing, sorting, and tracking students and toward 
resourcing and supporting faculty development may be a more powerful strategy for accelerating gateway 
math success and increasing equity in college outcomes. Possibilities include making disaggregated data on 
student success readily available to faculty and providing them high-quality professional development on 
implementation of evidence-based practices. Other opportunities involve compensating all faculty, including 
part-time instructors, for the time they spend in meetings, trainings, and other spaces where they receive or 
offer mentorship to peers. Faculty should also be front and center in research, policy, and practice work that 
examines and scales effective and equity-focused instructional practice.  

More research is needed to dig deeper into the impact of faculty and their instructional practices on students’ 
gateway math success. Specific areas for additional inquiry include the role of faculty race or prior faculty 
training on student success. In addition, more research is needed to understand the effect of instructional 
practices on student’s college persistence and success. Importantly, research must also investigate the types 
of supports needed to help faculty adopt evidence-based instructional practices. Finally, future research 
should study and systematically document the institutional and state policies that create barriers to 
institutionalizing equitable math instruction and recommend approaches that facilitate faculty development 
and the adoption of practices that lead to equitable outcomes. 
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