
The U.S. economy requires a highly educated 

workforce. Ninety nine percent of all new jobs 

created between January 2010 and January 

2016 went to workers with at least some college 

education1, and the U.S. government projects that 

nearly forty percent of jobs will require at least some 

college by 2028.2 Yet deep and persistent racial, 

ethnic, and socioeconomic disparities in college 

outcomes threaten the country’s ability to meet its 

workforce needs. 

This is particularly problematic during the current 

moment, as the Coronavirus pandemic dramatically 

impacts teaching and learning. Researchers estimate 

that widespread school closures will result in 

students returning to school in fall 2020 with 63-

68% of the learning gains in reading relative to a 

typical school year and 37-50% of learning gains in 

math.3  They also predict there will be wide variability 

among students—variability that puts Black, Latino, 

and low-income students at greatest risk.4 Estimating 

the learning loss associated with different return-to-

school scenarios, one study estimates the average 

student will lose approximately 6.8 months of 

schooling if students are able to return to in-person 

schooling in January 2021. Among Black, Latino, and 

low-income students, learning loss is estimated to be 

10.3, 9.2, and 12.4 months respectively.5

Mass Insight’s AP STEM & English program is a 

school-level intervention well-suited for the current 

moment.  The intervention improves AP participation 

and performance, and program participants 

enroll, persist, and graduate from two- and four-

year institutions at higher rates than the average 

Massachusetts high school senior. Although rates of 

improvement have historically been strongest among 

Black, Latino, and low-income students, the AP STEM 

& English program was not specifically designed to 

close racial, ethnic, and socioeconomic gaps in AP 

participation and performance or college outcomes. 

In fact, the program has also increased participation 

and performance of White, middle income students, 

albeit at lower rates. However, program data offer 

a useful opportunity to evaluate AP’s promise as a 

high-leverage strategy for closing persistent racial, 

ethnic, and socioeconomic disparities in college 
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— Dr. Sarah Fierberg Phillips

Key Takeaways
Introducing diverse students to the rigors of AP and 
supporting their success is a promising strategy for 
improving college readiness and success.

Mass Insight’s AP STEM & English program improves 
AP participation and performance, particularly among 
Black, Latino, and low-income students.

AP STEM & English program participants also 
outperform students statewide in college 
matriculation, persistence, and graduation.

Although the AP STEM & English program was not 
designed to close racial, ethnic, and socioeconomic 
gaps in AP participation and performance or college 
outcomes, program data offer a useful opportunity to 
evaluate AP’s promise as a high-leverage strategy for 
closing persistent racial, ethnic, and socioeconomic 
disparities in college outcomes.

Analyses suggest that improving AP participation and 
performance among Black, Latino, and low-income 
students relative to White mid- to high-income 
students will narrow but not completely eliminate 
corresponding disparities in college outcomes.

To maximize the gap-closing potential of AP 
interventions, practitioners may wish to consider 
explicitly targeting additional supports to Black, 
Latino, and low-income students or embedding AP 
into more holistic college readiness interventions.

• 

•

•

•

•

•



outcomes. Findings suggest that efforts to ensure 

Black, Latino, and low-income students participate 

in AP as often and perform as well on AP exams as 

mid- to high-income White students may narrow 

disparities in college outcomes, but equalizing AP 

participation and performance will not close these 

gaps entirely. To maximize AP’s gap-closing potential, 

practitioners should consider embedding AP into 

more holistic college readiness interventions and 

more explicitly targeting Black, Latino, and low-

income students. 

Racial, Ethnic, and Socioeconomic Disparities in 

College Outcomes

Deep and persistent racial, ethnic, and 

socioeconomic disparities in college enrollment, 

persistence, and graduation mean that many students 

leave school without the credentials they need 

to succeed in the U.S. economy. Using data from 

Massachusetts, Figure 1 illustrates these disparities 

as well as their cascading effect over time. Whereas 

76.85% and 71.92% of Asian and White students 

in the class of 2011 were enrolled in college by the 

October following their high school graduation, just 

62.26% of Black students, 55.65% of low-income 

students, and 53.06% of Latino students did the 

same. Further, among students who immediately 

enrolled in college, persistence and graduation rates 

are approximately 10 to 30 percentage points higher 

among Asian and White students compared to Black, 

Latino, and low-income students.

The Promise of Advanced Placement

Policy-makers and practitioners have argued that 

the College Board’s AP program can help close 

racial, ethnic, and socioeconomic disparities in 

college readiness.6 Describing AP’s potential to 

eliminate socioeconomic disparities in college 
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Note: Persistence and graduation rates are calculated from the population of students immediately enrolling in a two- 
or four-year institution.

Source: MA Department of Elementary and Secondary Education, DART Detail: Success after high school (Malden, 
MA: Author, November 2019). Retrieved January 22, 2019 from : http://www.doe.mass.edu/dart/.
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matriculation, Terry Peterson, Senior Advisor to 

former U.S. Secretary of Education, Richard Riley, 

declared, “Talk about leveling the playing field. There 

are very few things you can find in education that 

you find this stark of a difference.”7

But empirical evidence suggests the promise of AP 

has not yet been fully realized. Although enrolling 

in an AP course is a clear signal of a student’s intent 

to attend college,8 AP course-taking is generally 

considered a weak predictor of college matriculation, 

persistence, and grade point average once other 

measures of academic achievement and motivation 

are accounted for.9 AP performance, as measured 

by a student’s AP exam score, is a much stronger 

predictor of college outcomes. Quasi-experimental 

research suggests earning a qualifying score—a score 

of three, four, or five on an AP exam, is causally 

related to college matriculation,10 persistence,11  

grades,12  and graduation.13

Together these findings suggest that interventions 

aimed at expanding the number of students who 

earn qualifying scores on AP exams could be an 

effective mechanism for improving college outcomes. 

However, significant racial, ethnic, and socioeconomic 

disparities exist with respect to exam participation 

and the distribution of qualifying scores.14 Some of 

these disparities are related to student assignment. In 

analyses conducted using data from the Council on 

Great City Schools’ class of 2014, the College Board 

found that 52.47% of students of color with the 

potential to succeed on an AP exam, as measured by 

PSAT scores, did not take an exam in that subject.15

But racial, ethnic, and socioeconomic disparities 

in qualifying scores are also likely related 

to corresponding disparities in academic 

preparation.16 A recent study offers support for 

both explanations, suggesting that 50 percent of 

Black-White and Latino-White gaps in advanced 

coursework participation can be explained by 

racial and ethnic differences in prior achievement, 

while 25 percent of the gap can be explained by 

within-school assignment differences.17 Others 

conclude that half the socioeconomic advantage 

in advanced coursework participation can be 

explained by differences in pre-enrollment academic 

performance.18

Efforts to leverage AP to close racial, ethnic, and 

socioeconomic gaps in college outcomes must first 

address corresponding disparities in AP participation 

and performance. Black, Latino, and low-income 

students are less likely to be given the opportunities 

to participate in AP classes than their White, middle-

class counterparts and are also more likely to have 

insufficient academic preparation to succeed. Both 

these factors contribute to gaps in AP participation 

and performance and must be addressed if AP is 

to help close racial, ethnic, and socioeconomic 

disparities in college readiness.

A Model AP Program

Mass Insight’s AP STEM & English program is 

a research-based replication program that has 

been implemented in nearly 140 schools across 

Massachusetts, serving over 45,000 students. 

Established in fall 2008 through a grant from the 

National Math and Science Initiative (NMSI), the AP 

STEM & English program is based on the Advanced 

Placement Training and Incentive Program but 

has been modified over time. It is a school-level 

intervention designed to improve AP participation 

and performance with the goal of helping students—

particularly Black, Latino, and low-income students—
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matriculate, persist, and graduate from college and 

has been heralded by the College Board and the 

Department of Elementary and Secondary Education 

for helping Massachusetts lead the nation in the 

percent of graduating seniors scoring a three or 

higher on at least one AP exam.19

Theoretical Framework. Figure 2 illustrates the 

theoretical framework underpinning the program. 

Drawing on research demonstrating a relationship 

between AP performance on the one hand 

and college outcomes on the other,20 program 

activities are designed to improve AP participation 

and performance, particularly among Black, Latino, 

and low-income students. Inputs fall into three 

categories: school supports, teacher supports, and 

student supports. 

School Supports. School supports draw on 

research demonstrating an association between 

academic achievement and data-driven school 

improvement planning.21 In this category of 

activities, Mass Insight staff share best practices 

for improving AP participation, including 

prioritizing Black, Latino, and low-income 

students, establishing open access policies, 

and setting equity goals.22 They help school 

administrators set goals, make plans, and track 

progress over time. Mass Insight also funds 

equipment and supply purchases, which prior 

research suggests should improve the fidelity with 

which schools implement the AP curriculum.23

Together, school supports—best practices, data-

driven school improvement planning, equipment 

and supplies—are hypothesized to increase the 

number of AP sections and courses offered in 

participating schools and their availability to 

Black, Latino, and low-income students. Drawing 

on College Board research, these changes are 

hypothesized to improve AP participation among 

Black, Latino, and low-income students.24
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Figure 2: AP STEM & English Program Logic Model

Source: Mass Insight Education & Research Institute, Inc.



Teacher Supports. Teacher supports combine 

high-quality stand-alone workshops with 

job-embedded professional development 

and modeling. Drawing on best practices in 

professional development, teachers new to the 

AP STEM & English program participate in a one-

week summer institute and all teachers are invited 

to participate in a two-day fall training designed 

to facilitate curricular coherence and pedagogical 

content knowledge through active learning.25 

Teachers also receive periodic, job-embedded 

professional development to enhance the 

effectiveness of the professional development 

they receive at stand-alone workshops.26 

Outstanding former AP teachers observe current 

AP teachers in action, offer feedback, model 

effective instruction, and facilitate reflective 

dialogue. These behaviors are consistent with, 

although substantially less-intensive than, the 

concept of instructional coaching,27 which has 

been associated with improvements in teacher 

practice.28 Each teacher is expected to receive at 

least three job-embedded sessions annually.

Finally, teachers are invited to observe Saturday 

Study Sessions. Described in more detail below, 

Saturday Study Sessions are led by outstanding 

AP teachers. While their primary focus is student 

support, they allow current teachers to see what 

highly effective AP instruction looks like. This is 

important because modeling has been shown 

to improve teachers’ implementation of new 

strategies in the classroom.29

Together, teacher supports—modeling, job-

embedded professional development, and 

stand-alone workshops—are hypothesized 

to improve the effectiveness of AP teachers. 

Because teacher effectiveness strongly predicts 

student achievement, improvements in teacher 

effectiveness are hypothesized to predict 

corresponding improvements AP performance, 

particularly among Black, Latino, and low-income 

students.30

Student Supports. Drawing on research 

demonstrating that time-on-task31 and teaching 

effectiveness32 predict student achievement; 

student supports include two Saturday Study 

Sessions or nine additional hours of AP instruction 

facilitated by outstanding educators. Because 

practice tests can improve both learning and 

test performance, student supports also include 

a 4.5 hour mock exam that is scored and 

returned to students and teachers mid-way 

through the year.33  Finally, low-income students 

receive exam-fee subsidies, which have been 

shown to improve AP exam participation in this 

population.34 

Together, student supports—Saturday Study 

Sessions, mock exams, and exam fee subsidies—

are hypothesized to improve the participation and 

performance of Black, Latino, and low-income 

students in AP. 

Duration. The typical school receives the full 

array of school, teacher, and student supports for 

three years. Some schools elect to continue these 

supports for a fourth, fifth, or even a sixth year, 

while most transition to a less intensive program 

where they choose which supports to receive. 

The vast majority of schools choose to continue 

teacher professional development workshops 

and student supports and participate in the less 
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intensive program for two to four additional years.

The AP STEM & English Program Improves AP 

Participation & Performance

Mass Insight’s AP STEM & English program greatly 

increases the number of students taking an AP 

exam and earning a qualifying score. In aggregate, 

after three years of core programming, participating 

schools between 2008-2009 and 2018-2019 

have increased the number of exams taken and the 

number of qualifying scores received by 107%  and 

92% respectively over the baseline year (Figure 3).35 

Among Black, Latino, and low-income students these 

increases are respectively 84%, 129%, and 143% for 

exams taken and 129%, 156%, and 199% 

for qualifying scores. Notably, with the exception of 

exams taken among Black students, improvements 

in exams taken and qualifying scores have been 

larger among Black, Latino, and low-income students 

than comparable increases among White and Asian 

students.36

AP Participation and Performance Predict College 

Outcomes Among AP STEM & English Participants

Research shows that more is better when it comes to 

AP. As illustrated in Figure 4, college matriculation, 

persistence, and graduation rates are higher for 

students who take three or more AP exams, as 

opposed to one or two exams.  Similar trends are 

observed among students whose highest AP exam 

score is a five compared to a four, three, two, or 

one. With one exception (persistence rates among 

students whose average AP exam score is a five), 

college outcomes improve as students’ average 

scores increase. 
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Figure 3: Improvements in AP Participation and Performance

Note: Analyses aggregate data across 104 schools participating in the AP STEM & English program between 2008-
2009 and 2018-2019.
Source: Mass Insight Education & Research Institute, Inc.
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Figure 4: College Outcomes by AP Participation and Performance

Note: Percentages are the predicted probability of each 
outcome calculated from multivariate logistic regression 
results presented in Appendix A, Table A1. Aside from the 
number of exams taken, all other variables are held constant 
at the sample mean. 
Source: Mass Insight Education & Research Institute, Inc.
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Figure 5: College Outcomes for the Class of 2011

Note: Percentages are the predicted probability of each 
outcome calculated from multivariate logistic regression 
results presented in Appendix A, Table A1. Aside from average 
exam score, all other variables are held constant at the sample 
mean.
Source: Mass Insight Education & Research Institute, Inc.

Note: Percentages are the simple mean for the high school 
class of 2011.37 Because statewide averages include students 
enrolling at both two- and four-year institutions, AP STEM & 
English averages do the same.
Source: Mass Insight Education & Research Institute, Inc.

Note: Percentages are the simple mean for the high school 
class of 2011.38 Because statewide averages include students 
enrolling at both two- and four-year institutions, AP STEM & 
English averages do the same.
Source: Mass Insight Education & Research Institute, Inc.

Note: Percentages are the simple mean for the high school class of 2011.39 Because statewide averages include students 
enrolling at both two- and four-year institutions, AP STEM & English averages do the same.
Source: Mass Insight Education & Research Institute, Inc.
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AP STEM & English Participants Outperform 

Students Statewide on College Outcomes

For the class of 2011, the last year for which 

statewide data are publicly available, the college 

outcomes of AP STEM & English program 

participants are better than the college outcomes 

of Massachusetts students statewide. As illustrated 

in Figure 5, differences are particularly large 

among Black, Latino, and low-income students. For 

these groups, college enrollment, persistence, and 

graduation rates are 18.37 to 29.56 percentage 

points higher among AP STEM & English participants 

than students from similar racial, ethnic, and SES 

backgrounds statewide. 

Synthesizing these findings with results for AP 

participation and performance suggest Mass 

Insight’s AP STEM & English program is having its 

intended effect. Program participation is associated 

with significant improvements in AP participation 

and performance, which, in turn, predict college 

enrollment, participation, and performance and may 

help explain why program participants appear to be 

outperforming similar students statewide.

Modeling AP’s Gap Closing Potential

Although AP STEM & English program participation 

is associated with large increases in exam taking and 

qualifying scores, particularly among Black, Latino, 

and low-income students, persistent racial, ethnic, 

and socioeconomic disparities in AP participation and 

performance exist among program participants. As 

illustrated in Table 1, low-income AP STEM & English 

participants of all racial and ethnic backgrounds take 

fewer AP exams and receive lower average exams 

scores than mid- to high-income students from the 

same racial or ethnic background. Racial and ethnic 

disparities exist as well. Whereas the average mid- to 

high-income Asian student takes 2.86 AP exams, the 

average low-income Latino student takes 2.00 AP 

exams. Similarly, whereas the average mid- to high-

income White student receives an average AP exam 

score of 2.62, the average low-income Black student 

receives an average AP exam score of 1.80. 

To determine whether equalizing AP participation 

and performance across groups could narrow racial, 

ethnic, and socioeconomic disparities in college 

outcomes, we use a three-step process. First, we 
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AP Participation AP Performance

Low- income Mid- to 
high-income

Low-income Mid- to 
high-income

Mean SD Mean SD Mean SD Mean SD

White 2.05 1.22 2.21 1.37 2.19 1.00 2.62 1.10

Black 2.01 1.17 2.29 1.29 1.80 0.84 1.98 0.93

Latino 2.00 1.18 2.08 1.26 1.81 0.87 2.15 1.03

Asian 2.61 1.50 2.86 1.57 2.20 1.09 2.51 1.17

Table 1: AP Participation and Performance by Race, Ethnicity, and SES 
Among AP STEM & English Participants

Note: Averages and standard deviations are calculated using data from all White, Black, Latino, and Asian students 
who participated in the AP STEM & English program between 2008-2009 and 2012-2013 with valid SES and could be 
matched with National Student Clearinghouse data on college enrollment, persistence, and graduation. N = 15,918.
Source: Mass Insight Education & Research Institute, Inc.



use multivariate logistic regression to identify the 

subgroups of program participants with the highest 

and lowest predicted probability of enrolling, 

persisting, and graduating from a four-year institution 

within 150% of normal time. Adding controls for AP 

participation and performance, we then estimate 

the predicted probability of each college outcome 

for the highest performing subgroup at that group’s 

average level of AP participation and performance. 

Finally, we estimate the predicted probability of 

each college outcome for the lowest performing 

subgroup at that group’s average level of AP 

participation and performance and the average level 

of AP participation and performance of the highest 

performing subgroup.

When the college outcomes of AP STEM & English 

participants are predicted based solely on race, 

ethnicity, and SES, mid- to high-income White 

AP STEM & English participants have the highest 

predicted probability of enrolling, persisting, and 

graduating from a four-year institution within 150% 

of normal time—84.32%, 97.53%, and 78.16% 

respectively. Low-income Latino participants have 

the lowest predicted probability of enrolling in and 

graduating from a four-year institution within 150% 

of normal time (60.45% and 57.42% respectively), 

while low-income White students have the lowest 

predicted probability of persisting at a four-year 

institution for at least two years (95.23%).

Figure 6 illustrates how disparities in college 

enrollment, persistence, and graduation might change 

if the AP STEM & English program were able to 

ensure low-income Latino and White students took 

the same number of AP exams and received the 

same average score as mid- to high-income White 

students. Increasing the number of exams taken by 
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results presented in Appendix A, Table A2, models 2, 4, and 6. The lowest performing group is the racial or ethnic and 
socioeconomic group with the lowest predicted probability of each outcome when AP participation and performance 
are omitted from analyses. Models used to identify these groups are presented in Appendix A, Table A2, models 1, 3, 
and 5. For enrollment and graduation, the lowest performing group is Latino students from low-SES backgrounds. For 
persistence, the lowest performing group is White students from mid- to high-SES backgrounds. For all outcomes, 
White students from high-SES backgrounds serve as the highest performing group.
Source: Mass Insight Education & Research Institute, Inc.

Figure 6: AP’s Gap Closing Potential



and the AP exam score of the average low-income 

Latino student from 2.00 to 2.21 and 1.81 to 2.62 

respectively is predicted to close approximately 30% 

of the gap in college enrollment and graduation 

between low-income Latino and mid- to high-

income White participants. Similarly, increasing the 

number of exams taken and the AP exam score of 

the average low-income White student from 2.05 

to 2.21 and 2.19 to 2.62 respectively is predicted 

to close approximately 16.52% of the gap in college 

persistence, although this gap is just 2.30 percentage 

points at current AP participation and performance 

averages.

Together, these findings suggest that Mass Insight’s 

AP STEM & English program can narrow disparities 

in college outcomes. But equalizing AP participation 

and performance across groups will not close these 

gaps entirely.

Holistic and Targeted Interventions May be Needed 

to Maximize the Gap Closing Potential of AP 

To meaningfully impact persistent racial, ethnic, and 

SES disparities in college outcomes, interventions 

like the AP STEM & English program must be more 

narrowly targeted to Black, Latino, and low-income 

students. This may require working exclusively with 

schools that are predominately non-White and low-

income or refining program activities to ensure Black, 

Latino, and low-income students receive additional 

supports during the summer or after school in order 

to improve rates of exam taking and qualifying 

scores. Since culturally relevant instruction has been 

associated with improvements in both academic 

achievement and engagement among students of 

color, efforts to target Black, Latino, and low-income 

students may also require improving the cultural 

relevance of the AP curriculum.40

At the same time, schools may wish to embed 

interventions like the AP STEM & English program 

into more holistic efforts to improve the college 

readiness of Black, Latino, and low-income 

students. Among AP STEM & English participants, 

AP participation and performance explain just 

one to five percent of the variation in college 

matriculation, persistence, and performance. This 

is not surprising given that academic preparation, 

academic tenacity, and college knowledge are 

considered to be the strongest indicators of college 

readiness41 and AP participation and performance 

is only a partial measure of academic preparation. 

By addressing more than one indicator of college 

readiness simultaneously, schools that are able to 

embed interventions like the AP STEM & English 

program into more holistic efforts to improve the 

college readiness of Black, Latino, and low-income 

students may be able to impact racial, ethnic, and 

socioeconomic disparities in college outcomes in a 

way that schools focused solely on AP cannot. 

A number of Mass Insight partners are beginning 

to put these recommendations into practice, 

thoughtfully integrating their efforts to improve AP 

participation and performance with a wide array of 

targeted and holistic programming. In the remainder 

of this section, we highlight a number of promising 

practices being implemented by current and former 

AP STEM & English partners:

The Calculus Project. Aiming to improve the 

number of Black, Latino, and low-income students 

who arrive in AP with the skills to succeed, one 

AP STEM & English school recently initiated 

a partnership with the Calculus Project. The 

Calculus Project aims to dramatically increase 

the number of students of color and low-income 
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students who complete AP calculus in high school. 

From the summer before 7th grade to the summer 

before 10th grade; Black, Latino and low-income 

students participate in a four-week summer 

program combining rigorous, engaging, and 

hands-on mathematics instruction with activities 

designed to increase students’ growth mindset 

and ensure STEM careers are among the possible 

selves they consider. Program activities continue 

through the school year with afterschool study 

sessions and efforts to group cohorts of Calculus 

Project participants into the same mathematics 

class.42

Pre-AP.  A second partner will be implementing 

the College Board’s pre-AP curriculum alongside 

the AP STEM & English program during the 

coming year. Unlike the Calculus Project, pre-

AP is not targeted to one group of students 

or another, but administrators hope that by 

implementing the program in a school where over 

90% of students are Black or Latino and nearly 

75% are identified by the state as economically 

disadvantaged, they will be able to maximize AP’s 

gap-closing potential.  Pre-AP was designed to 

improve AP participation and performance by 

improving curricular alignment and instructional 

rigor.  It is currently available in 12 content areas. 

The College Board provides frameworks, course 

guides, and curricular materials for 50% of course 

content along with professional development for 

participating teachers.  In return, schools agree to 

implement “pre-AP for all” students and to allow 

the College Board to audit their classes, much 

like the organization audits AP courses in order 

to  ensure that each course meets curricular and 

resource requirements.43

OneGoal. To complement the AP STEM & English 

program’s emphasis on academic preparation, 

a third partner has added OneGoal to the mix 

of college readiness interventions it offers 

to Black, Latino, and low-income students. 

Emphasizing academic tenacity and college 

knowledge, OneGoal aims to ensure college 

and postsecondary planning, preparation, and 

support are integral components of the high 

school experience for students in low-income 

communities. Participating students take a credit-

bearing course during their junior and senior years 

with a culturally relevant curriculum designed to 

help them identify their vision of success, build 

resilient mindsets, and select and successfully 

enroll in a postsecondary institution. During their 

first year of college, participating students attend 

an orientation and receive one-on-on intensive 

coaching from the same OneGoal Program 

Director who supported them in high school.44

Early College. Like AP, early college enables 

students to receive college credit for academic 

work completed in high school. One AP STEM & 

English partner is using AP seminar to integrate 

Early College and AP. An interdisciplinary course 

focused on critical thinking, collaboration, and 

academic research skills; AP seminar is now a 

foundational course for all students in the school’s 

early college program.

By combining the AP STEM & English program with 

programs like the Calculus Project, pre-AP, OneGoal, 

and Early College, schools are findings ways to 

target Black, Latino, and low-income students more 

explicitly and embed AP into more holistic college 

readiness programs.  Although schools are just 

beginning to try these interventions, it is expected 
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that they will help schools maximize the gap-closing 

potential of AP.

Conclusion

The U.S. economy requires a highly educated 

workforce, yet too few Black, Latino, and low-

income students attend, persist, and graduate 

from college. Policy-makers and practitioners 

have argued that the College Board’s AP program 

can help close racial, ethnic, and socioeconomic 

disparities in college readiness.45 This is particularly 

important in the current moment, as the Coronavirus 

pandemic dramatically impacts teaching and learning 

and is expected to exacerbate racial, ethnic, and 

socioeconomic disparities. 

Mass Insight’s AP STEM & English program is a 

school-level intervention designed to improve 

college matriculation, persistence, and graduation, 

particularly among Black, Latino, and low-income 

students. Analyses presented in this Insights Brief 

suggest the program is having its intended effect. The 

program improves AP participation and performance, 

particularly among Black, Latino, and low-income 

students, and program participants, particularly Black, 

Latino, and low-income students, enroll, persist, 

and graduate from two- and four-year institutions 

at higher rates that the average Massachusetts high 

school senior.

Although the AP STEM & English program was not 

designed to close racial, ethnic, and socioeconomic 

gaps in AP participation and performance or college 

outcomes, program data offer a useful opportunity to 

evaluate AP’s promise as a high-leverage strategy for 

closing persistent racial, ethnic, and socioeconomic 

disparities in college outcomes. Findings suggest 

that efforts to ensure Black, Latino, and low-income 

students participate in AP as often and perform as 

well on AP exams as mid- to high-income White 

students may narrow disparities in college outcomes, 

but equalizing AP participation and performance 

will not close these gaps entirely. To maximize AP’s 

gap-closing potential, practitioners should consider 

embedding AP into more holistic college readiness 

interventions and more explicitly target Black, Latino, 

and low-income students. 
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Appendix A

Enroll Persist Graduate

Constant 2.01*** 24.12* 2.01***

0.09 3.00 0.11

Black 0.52*** 0.89 0.53***

(0.05) (0.26) (0.06)

Latino 0.47*** 0.56* 0.45***

(0.05) (0.15) (0.05)

Asian 0.72** 0.92 0.68***

(0.09) (0.29) (0.08)

Low-income 0.44*** 0.55*** 0.53***

(0.03) (0.08) (0.03)

Black X Low-income 2.79*** 1.87 2.03***

(0.36) (0.71) (0.28)

Latino X Low-income 1.86*** 2.38* 2.09***

(0.25) (0.85) (0.31)

Asian X Low-income 2.38*** 2.44* 1.86***

(0.36) (1.03) (0.27)

Average Score = 2 1.48*** 1.22 1.29***

(0.07) (0.17) (0.10)

Average Score = 3 2.04*** 1.45* 1.72***

(0.12) (0.24) (0.17)

Average Score = 4 2.39*** 1.98** 1.69***

(0.20) (0.44) (0.23)

Average Score = 5 2.42*** 1.08 2.20**

(0.34) (0.31) (0.54)

Two Exams 1.53*** 1.24 0.79*

(0.08) (0.17) (0.09)

Three + Exams Taken 2.63*** 1.58** 1.01

(0.14) (0.22) (0.11)

Average Score = 2 X Two Exams 1.58**

(0.22)

Average Score = 2 X Three + Exams 1.31

(0.18)

Average Score = 3 X Two Exams 1.52**

(0.24)

Table A1: Predicting College Outcomes by Race, Ethnicity, SES, AP 
Participation, and AP Performance
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14 

Note: The base case is a White student from a mid- to high-income background who took one AP exam and received an 
AP exam score of one. Coefficients are presented as odds ratios. 
Standard errors are in parentheses. 
* p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Mass Insight Education & Research Institute, Inc.

Average Score = 3 X Three Exams 1.52**

(0.23)

Average Score = 4 X Two Exams 1.85**

(0.38)

Average Score = 4 X Three + Exams 1.83**

(0.35)

Average Score = 5 X Two Exams 2.29*

(0.82)

Average Score = 5 X Three = Exams 1.64

(0.53)

N 15,114 12,353 12,353

Adjusted R2 0.08 0.02 0.05

Enroll Persist Graduate

(1) (2) (3) (4) (5) (6)

Constant 4.66** 1.16* 38.90*** 19.56*** 3.53*** 1.34***

(0.13) (0.07) (2.89) (3.11) (0.10) (0.08)

Black 0.48*** 0.52*** 0.84 0.89 0.46*** 0.53***

(0.05) (0.05) (0.24) (0.26) (0.05) (0.06)

Latino 0.43*** 0.47*** 0.53* 0.55* 0.41*** 0.45***

(0.04) (0.05) (0.14) (0.15) (0.05) (0.05)

Asian 0.84 0.69** 0.99 0.90 0.70** 0.67***

(0.10) (0.08) (0.31) (0.29) (0.08) (0.08)

Low-income 0.40*** 0.44*** 0.52*** 0.55*** 0.48*** 0.53***

(0.02) (0.03) (0.08) (0.08) (0.03) (0.03)

Black X Low-income 2.65*** 2.77*** 1.83 1.85 2.03*** 2.02***

(0.33) (0.35) (0.69) (0.70) (0.28) (0.28)

Latino X Low-income 1.85*** 1.84*** 2.34* 2.36* 2.02*** 2.06***

(0.24) (0.24) (0.83) (0.84) (0.30) (0.31)

Asian X Low-income 2.29*** 2.41*** 2.42* 2.48* 1.82*** 1.85***

(0.34) (0.37) (1.02) (1.04) (0.26) (0.27)

Table A2: Predicting College Outcomes by Race, Ethnicity, SES, AP 
Participation, and AP Performance
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15  

Exams Taken 1.43*** 1.16** 1.09***

(0.03) (0.05) (0.02)

Average Score 1.33*** 1.16** 1.34***

(0.03) (0.07) (0.03)

N 15,114 15,114 12,353 12,353 12,353 12,353

Adjusted R2 0.03 0.08 0.01 0.02 0.02 0.04

Note: The base case is a White student from a mid- to high-income background. Models 2, 4, and 6 differ from models 
presented in Appendix A, Table A1 because they treat exams taken and average score as continuous variables in order 
to generate the predicted probability of each outcome at various subgroup means and, in Model 6, do not include 
interaction terms to capture variation in the relationship between graduation and AP exams taken by AP exam score. 
Coefficients are presented as odds ratios. Standard errors are in parentheses. 
* p < 0.05, ** p < 0.01, *** p < 0.001. 
Source: Mass Insight Education & Research Institute, Inc.
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