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Abstract

In response to the national problem of overrepresentation of Latinx students in
general education classes, this study addresses Latinx access to Advanced Placement
(AP) coursework, enrollment, and completion patterns in Virginia, a growing destination
state for many Latinx families and students. Through a secondary data analysis of both
the Civil Rights Data Collection (2015-6) and College Board data (2016), this
quantitative study mapped patterns of disproportionality in AP access, enrollment, and
completion for Latinx students, who comprise 13% of enrollment in Virginia public high
schools. In addition, a case study of two diverse school districts provides evidence of
segregation and unequal access to AP, as well as disproportionality in Latinx enrollment
and completion. Although greater AP course availability was found in suburban schools,
where most Latinx students in Virginia were enrolled, findings document
disproportionality in AP enrollment for STEM and nonSTEM coursework for Latinx
students, and disproportionality in AP completion in terms of passing the exam.

Finally, the case study of two Virginia school districts revealed disparate
experiences for Latinx students. Within the school districts, there were varied levels of
segregation and disproportionality in AP access, enrollment, and completion for Latinx
students, despite being in diverse, well-resourced school districts. Latinx students
experienced the greatest degree of underenrollment in AP compared to Asian, Black, and
White students in both school districts. Such findings demonstrate the need for more
research in regard to AP access, enrollment and completion for underserved students,

especially in regard to school setting and segregation.
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Segregation “generates a feeling of inferiority as to their status in the community that
may affect their hearts and minds in a way unlikely to ever be undone” (Brown v. Board
of Education, 1954)

Chapter 1: Overview of the Study
Introduction

The response to Brown v. Board (1954) demonstrated that segregated public
schools cannot be made equal; despite the significance of this ruling decades ago and the
wisdom of its intent, our schools continue to be segregated (Carnoy & Garcia, 2017;
Ladson-Billings 2013; Orfield & Lee, 2005; Orfield, Kucsera, and Siegel-Hawley 2012;
Pew Research Center, 2017). Underresourced schools and segregation negatively impact
minority students, particularly in access to opportunity and college preparation. Latinx'
and Black students are more likely than White and Asian students to attend segregated
schools and comprise over 75% of the student body in extreme poverty schools,
overcrowded, and under-funded schools (Carnoy & Garcia, 2017; Ladson-Billings, 2013;
National Center for Education Statistics [NCES], 2019; Orfield & Lee, 2005; Pew
Research Center, 2014).

Sixty-six years later, segregation remains, even within schools that are, on paper,
diverse. Tracking, or the practice of sorting students into classes that differ in rigor and
ability, often results in disparate experiences within the same school: White and Asian

children disproportionately enroll in honors (college preparatory), dual enrollment, and

! Latinx as a designation. The term “Latinx” is becoming more common in the United States as a
designation for a person who identifies as Hispanic or Latina/o. The “x” is a designation intended to be
more gender-inclusive, with respect to Spanish using the gendered terms Latina/o. however, it remains a
construction that dominates in English-speaking countries like the United States. I adopt Latinx because my
primary audience is scholars within the United States where this usage is now commonplace; my ultimate
goal is to communicate clearly the needs and issues surrounding the community in regard to education in
the United States.



Advanced Placement classes, while Black and Latinx students disproportionately enroll
in regular, general education classes (Crabtree, Richardson, & Lewis, 2019; Gandara &
Contreras, 2009; Oakes, 2005). Considering that Latinx students comprise 25.4% of the
national school population and Black students 15.5%, over 40% of students run the risk
of being underserved (Pew Research Center, 2014).

Sorting students into different tracks may appear to be a middle or high school
practice, but such decisions are made before a child even reaches the fourth grade (Burris,
Wiley, Welner & Murphy, 2008; Ford, 2015; Kettler & Hurst, 2017). Unfortunately, once
students become tracked into a level, it becomes exceedingly difficult to change
trajectories, as structural barriers prevent the freedom and choice to do so. In short,
creating barriers to advanced work creates opportunity gaps that are systematically
difficult to dismantle; this is especially detrimental as Latinx and Black students could
arguably benefit the most from greater access to educational opportunity as they are the
most likely groups to need greater access. Even though Virginia does not have the largest
Latinx population compared to other states, the Latinx population is growing; ensuring
equitable access to advanced coursework is a pressing concern as such courses are tied
directly to economic and educational opportunity. Regardless, the issue of Latinx access
to AP and STEM coursework remains underexplored.

Background

The equity conversation surrounding the access to Advanced Placement (AP)
programs is far from new. Established in the 1950s, AP credit is granted by almost all
universities (85%) for the successful completion of exams (College Board, 2016). Thus, a

beneficial relationship exists between high schools and universities, as AP courses signal



a competitive candidate for university admission and students can potentially save money
and time through the completion of exams for college credit.

The research of Solorzano and Ornelas (2004) into AP access and minorities
affirm that Latinx and Black students are underrepresented in AP courses in California
and that low-income urban and minority schools have lower AP enrollment and fewer
offerings. Even when Latinx and Black students attend higher income schools, they are
still disproportionately underenrolled in AP classes.

The literature that does discuss the AP gap and Latinx students converges around
one theme: it’s complicated. In truth, multiple financial, social, and structural barriers
exist that may impede Latinx students from enrolling and successfully completing AP
coursework and college preparatory classes. Kanno & Kangas (2014) note that higher
track course enrollment corresponds with higher socioeconomic status; AP course
offerings and enrollment also correspond with schools with higher overall socioeconomic
status. Thus, socioeconomic status of individuals and schools both are a factor in access
to Advanced Placement courses. Further, the AP exam itself costs $94, although students
may apply for a fee reduction on an application basis (College Board, 2019a).

Several structural barriers may also provide an explanation for the Latinx AP gap.
Flores & Gomez (2011) note that many schools lack the infrastructure to develop and
expand a rigorous curriculum. Fiscal restraints are also an impediment as implementing
classes and training teachers cost school districts resources and money. Parents and
students alike may be unaware of the benefits of the AP program and its potential to save
college tuition money in the long run and bolster university admissions. Thus, lack of

articulation can lend itself to an elitist school culture: the perception that only certain



types of students belong in an AP class. Other factors may also be at play, such as deficit
thinking, maintaining the status quo, and bias (D’Errico & Castruita, 2018).
Statement of the Problem

Denying educational access to a growing population has sweeping ramifications
that impact not only Latinx students specifically, but society as a whole. Lack of access
to advanced coursework impacts educational attainment and future opportunity, which
translates into achievement gaps, graduation gaps, and lower college completion rates. In
turn, lower educational attainment leads to lower economic attainment, thus, potentially
perpetuating a cycle of lower educational fulfillment for subsequent generations. One
could argue that such practices are contrary to our national commitment to a free and fair
public education, upholding the ideal that we all benefit socially and economically from
an equitably educated society.

Purpose of the Study and Significance

In response to the national problem of overrepresentation of Latinx students in
general education classes, I addressed Latinx access to advanced coursework, enrollment,
and completion patterns in Virginia. What little scholarship exists that specifically
addresses Latinx students is generally qualitative in nature or applies to areas with large
concentrations of Latinx populations such as California, Texas, or New York City.
Quantitatively exploring patterns in a new destination state that is currently experiencing
a demographic shift will provide insights for other communities in similar contexts,
especially in light of recent population trends. Further, while many Black and Latinx
students experience similarly negative outcomes in regard to segregation and lack of

access to advanced coursework, there is a gap in quantitative research focusing



specifically on the Latinx experience. For these reasons, this research focused on Latinx
access to AP and STEM in Virginia, a growing destination state for many Latinx families
and students.
Research Design

This study is a secondary analysis of data from the Office of Civil Rights and the
College Board to examine patterns in AP course taking and completion of Latinx students
in Virginia. Collected by the United States Office for Civil Rights, and part of the Civil
Rights Data Collection (CRDC), the data used in this sample were collected for the 2015-
16 school year from nearly every local educational agencies (LEA) and public school, in
addition to alternative schools, charter schools and juvenile justice facilities (CRDC,
2019b). In addition, I supplemented the CRDC set with information from the Virginia
Department of Education (VDOE, 2020b) for classification of alternative and special
education schools in the state. Finally, in order to be able to answer questions regarding
racial/ethnic groups and the specific scores and completion of the exams with greater
depth, I used the College Board archival data for AP Program and Participation, 2016.

Research Questions

The questions guiding this study are:

1. AP Availability/Offerings - How does the number of advanced placement course
offerings vary by urbanicity (rural, suburban, urban) in the state of Virginia? To what

extent do the amount of AP course offerings affect AP enrollment for Latinx students?

? This is the most recent data available through the Civil Rights Data Collection.



2. AP Enrollment - To what extent does racial disproportionality for Latinx students in
AP enrollment exist? Are Latinx students disproportionately enrolled in AP STEM
coursework?
3. AP Completion - To what extent does racial disproportionality for Latinx AP
completion exist? Are there differences by type of exam in passing the course for Latinx
students?
4. School District Analysis - To what extent does racial disproportionality for Latinx AP
access, enrollment, and completion exist within diverse school districts? How is AP
access and participation impacted by racial segregation?
Assumptions and Limitations

The following assumptions were made concerning the collection of data. The first
assumption was that the data collected by the local LEAs, CRDC and the College Board
were reliable and valid. The second assumption was that the data reported by local LEAs,
the CRDC, and the College Board were accurate.

This study has the following limitations. One limitation is that data collected by
local LEAs, the CRDC, and the College Board are subject to recording errors.
Additional variables, not part of this study, may impact enrollment and completion
trends, which can in turn impact achievement. In regard to measurement, because the
CRDC only accounts for enrollment in at least one AP course, this makes it difficult to
gauge for students who are enrolled in multiple AP courses. Finally, another limitation
centers on decisions of who or what to measure. Not all schools offered AP science, AP
Math and AP nonSTEM. In addition, not all schools have Asian, Black, Latinx or White

school enrollment or AP enrollment. This means that deciding which courses and



students to measure potentially left groups out or could potentially distort numbers. This
dilemma will be explored more thoroughly in Chapters 3.

Definition of Terms
The following terms will be utilized in this study:

Ability grouping (or sorting). The practice of grouping students by ability or
talent. This often occurs within the classroom at the elementary level.

Advanced Coursework: Courses including Advanced Placement, Dual
Enrollment, International Baccalaureate (IB) or honors classes that are designed and
intended to prepare students for university.

Advanced Placement (AP): Courses that both prepare students for university and
can replace introductory university courses with the successful completion of the course
and scoring a three or higher on an exam.

AP completion: The completion of an AP course and the successful passing
(three or above) of the AP exam.

AP Math: In the CRDC, all AP courses in mathematics (i.e. Calculus, Physics)
are collapsed into one category.

AP NonSTEM: In the CRDC, all AP courses that are neither mathematics or
science (i.e. Government, English Language and Literature)

AP Science: In the CRDC, all AP courses in the sciences (i.e. Biology,
Chemistry, Environmental Science) are collapsed into one category.

Higher-level coursework: Courses including Advanced Placement, Dual
enrollment or honors classes that are designed and intended to prepare students for

university.



LEA: Local educational agencies. They are responsible for reporting data to the
U.S. Department of Education.

Regular-level coursework: Courses that are intended to provide a general
education, not necessarily college preparation.

Second-Generation segregation: Racial disproportionality that results from the
practice of tracking or curricular differentiation (Mickelson, 2002). Latinx and Black
students are disproportionately sorted into general coursework by these structures,
resulting in a separation from their White and Asian peers.

School setting: the type of school a student may attend: traditional, alternative,
special education, regional, magnet.

Tracking: the practice of sorting students into classes that differ in rigor and
ability.

Urbanicity: whether an area or school district is located in a rural, suburban or

urban school district.



Chapter 2: Theoretical Orientation and Review of Literature

In order to accurately set the context for such a study, the following literature
review explores the emergence of Latinx students, segregation, tracking, and access to
advanced placement and STEM courses to frame this important (and much needed)
conversation about Latinx students and opportunity.

Theoretical Orientation

Several theories provide useful explanations for the forces that support and
reinforce barriers to access within education, specifically in regard to Latinx populations.
Latino Critical Theory (LatCrit)

Critical race theory (CRT) is a framework grounded in the following concepts:
racism and inequality are ubiquitous and are integrated and present in all aspects of our
society (Delgado & Stefancic, 2017). Those who employ CRT examine the relationships
of power, race and society and often re-evaluate and deconstruct systems that maintain
the status quo. Latinx critical theory (LatCrit) is a complementary extension of CRT and
maintains that epistemologies are essentially “systems of knowing;” much of education is
dominated by a Euro-centric epistemology (Delgado Bernal, 2002; Ladson Billings,
2000). Latcrit is an appropriate framework for this study as it provides more dimension
than CRT for Latinx populations, because it also considers language, immigration status,
phenotype, culture and identity in its analysis (Delgado Bernal, 2002). Latcrit is a useful
guide for considering Latinx students and education, as these aforementioned factors are

very much present in the process of selecting certain students for higher level-
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coursework, whether it is teacher bias, the racial/cultural mismatch of teacher to student,
perceptions of a student or family’s value of education, and standardized testing.
Capital Theory

Bourdieu’s (1986) cultural capital theory refers to assets that facilitate social
mobility, power, and access to opportunity. Education is a powerful form of capital, as
well as having the knowledge of how to navigate educational systems. Thus, cultural
capital in terms of socioeconomic status, race, language, immigration status and parental
education relate to Latinx education through a variety of lenses. For example, social class
in terms of both economics and parental education may impact the achievement of a
Latinx student in terms of cultural capital. Latinx students who have immigrant parents
with no prior experience of the U.S. education system face additional barriers Thus, many
Latinx students and parents contend with a deficit in terms of “what to know” and how to
successfully prepare for and negotiate higher-level coursework.

While the terminology for social capital predates Bourdieu, his work specifically
illuminates how social capital reinforces inequity. Social capital refers to the ability of
people to use networks and knowledge to enhance their own standing (Bourdieu, 1986).
In a school setting, this may enhance the ability to access additional information, hidden
rules, or use networks to leverage “funds of knowledge” — information about strategies
and behaviors that assist achievement (Nuiez, 2014). Thus, access to cultural and social
capital impacts students in terms of what to know and how to negotiate for higher-level
coursework.

A criticism of Bourdieu’s conceptualization of cultural capital is that it is

grounded in deficit thinking (Yosso, 2005). White, middle-class capital is privileged over



the other types of capital a Latinx family may have, such as aspirational or navigational
capital. Thus, rather than regarding all forms of capital on equal status, Latinx capital
may not be seen as an asset, but as a deficit. There is great merit to this critique, as Latinx
families may have a wealth of capital (aspirational capital, strong family networks,
bilingualism) that is not valued in our current school system. CRT helps develop this
view, when research is centered on the comprehensive assets and resources that exist
within communities of color. While it is important to acknowledge and move away from
deficit explanations of capital, schools still often operate from a White, middle-class
cultural perspective. Thus, those norms inform teacher perceptions of capital and
subsequently, their behavior towards students and families. Further, cultural capital is a
useful model to discuss teacher bias, as well as the hidden curriculum in regard to
underserved students.
Intersectionality

While intersectionality was initially conceived of in terms of feminist critical theory,
it provides a useful model for Latinx students. Intersectionality examines power
dynamics, specifically in terms of privilege and marginalization (Nuifiez, 2014). People
can simultaneously hold positions of marginalization and privilege in terms of race, class,
gender, education, language, citizenship, and identity. Thus, intersectionality is a useful
model for Latinx students, who are part of a diverse group of people with diverse
experiences. Coupled with this examination of marginalization versus privilege,
intersectionality also provides a powerful opportunity to examine systems that maintain
and perpetuate inequity and favoritism. Nufiez (2014) asserts that there are several modes

of intersectionality at play with Latinx students: social categories, arenas of influence,
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and historicity. In essence, Latinx students contend with stereotypes, teacher perception,
internalization and misrepresentation that impact academic performance (Nufez, 2014).

Review of the Literature

This review was organized around three emergent themes: benefits of advanced
and STEM coursework; barriers (segregation, tracking, bias and capital); and outcomes
(gifted gap, AP gap, STEM gap, and lack of access to AP and STEM courses).

Before discussing relevant literature, I will justify the rationale for investigating
opportunities for Latinx students and then expand on the benefits of access to advanced
and STEM coursework. Doing so will set the foundation for a robust examination of
barriers to access and potential outcomes for Latinx students and advanced coursework.
External barriers refer to barriers that exist outside of the school building, such as
residential segregation. Internal barriers (tracking, implicit bias, lack of capital) refer to
challenges that occur inside of the school building or classroom. Lack of capital pertains
specifically to students, and Latinx student may additionally contend with language and
cultural barriers. External and internal barriers ultimately lead to the gaps and lack of
access for underserved students. Because of the breadth and depth of such a topic, I found

it helpful to conceptualize the literature in the following way (Figure 1):

12



Figure 1:
Barriers to Outcomes Model
Barriers — Outcomes

External Barriers’ — Internal Barriers’ = Outcomes
Segregation Tracking AP enrollment gap
Systemic Bias Implicit Bias (Teacher) AP completion gap

Lack of Capital STEM gap

Gifted gap

Achievement gap
Lack of access to AP/STEM
The Emergence of Latinx Students

While many Black and Latinx students experience similarly negative outcomes in
regard to segregation, there are experiences that are unique to Latinx students that
warrant individualized attention. The practice of tracking and segregation creates barriers
to opportunity and access for Latinx students; it follows that such practices lead to lower
outcomes in terms of educational achievement (college matriculation, preparation, and
attainment) and future earnings.

Although one must hesitate before assigning generalities to an incredibly diverse
group of students, the common experience of low expectations and underachievement
persists for Latinx students, regardless of region, country of origin, or gender (Gandara &
Contreras, 2009). The issue of access is becoming increasingly pertinent for Latinx
students for a multitude of reasons; however, the most relevant one is that this particular
group is the fastest growing minority in the United States. By 2016, the Latinx population

reached 17.9% of the United States population, making them the largest minority; school

enrollment for Latinx students also doubled from &.8 million in 1996 to 17.9 million in

External barriers refer to obstacles that often exist outside a school building, such as residential
segregation.
Internal barriers refer to obstacles that exist within a school building
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2016 (NCES, 2019, United States [U.S.] Census, 2017). As of 2016, over 25% of public
school students were Latinx (NCES, 2019). Further, demographic patterns are shifting so
that many states are now becoming new destinations for Latinx communities, such as
Virginia or South Carolina; as a result, school systems that did not historically have a
large Latinx population are now adapting to an influx of students from this demographic
(Ackert, 2018). When we consider shifting demographics in both cities and suburbs and
the fact that the population in the United States is evolving into a majority-minority
paradigm, the matter of educational access and opportunity has both economic and moral
consequences. While it is important not to conflate race with low socioeconomic status, it
is relevant that many Latinx students are concentrated in school systems where students
and schools often have a lack of resources and access to advanced coursework (Carnoy &
Garcia, 2017; Crabtree et al., 2019). With such a large demographic shift, there should be
an equally proportional shift in honors class participation and bachelor degree attainment
for Latinx students; however, these numbers do not align, suggesting other factors are at
play.

As it stands, Latinx students demonstrate significant achievement gaps in
comparison to their White and Asian peers in the following areas: standardized testing,
college preparation, high school graduation, and college completion (Crabtree et al.,
2019; Géandara & Contreras, 2009; Pew Research Center, 2013). Nationally, only 79% of
Latinx students hold a high school diploma compared to 88% of White students (NCES,
2019; Gandara & Contreras, 2009). As of 2019, Virginia echoed a similar pattern for its
cohort report: 80.1% of Latinx students graduated compared to 94.7% of White students

in 2018 (VDOE, 2020c).
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In Richmond City Public schools, a city whose Latinx population has quadrupled
in the past ten years, the graduation rates for Latinx students are especially troubling:
compared with an 78.9% graduation rate for White students, 40.1% of Latinx students
graduate, a number inexplicably lower than Richmond’s 50.6% graduation rate for
English learners (VDOE, 2020c). Richmond’s 57.3% Latinx dropout rate is equally
concerning (VDOE, 2020c¢). This disparity in graduation rates suggests the need for
reevaluating the education of Latinx students (VDOE, 2020c). Further, the demographic
shifts vary geographically, disproportionately impacting schools that are historically
segregated, furthering the racial and access divide.

While college attendance rates for Latinx students have nationally made humble
gains, the college completion rate for this group continues to lag (Gandara & Contreras,
2009; Pew Research Center, 2013). Many Latinx students are more likely to work and
attend community colleges than to attend four-year universities without working; often,
they cite financial barriers for the completion of a four-year degree (Gandara &
Contreras, 2009; Pew Research Center, 2013, 2017). If the largest minority in the United
States is not completing college, this will create economic consequences that will affect
society as a whole.

Benefits of Advanced and STEM Coursework

Determining what qualifies as access to AP is debatable. How many courses are
available vary widely between and within school districts. Does having access to both AP
STEM and nonSTEM courses meet the definition of access? How many courses should
be available to present a robust amount of offerings? The CRDC relies upon the metric of

at least one course available. Many studies rely upon correlations between the number of
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AP courses and other variables, whereas others rely upon merely the presence of
coursework.

Regardless, being prepared for college matters: financially, academically, and in
terms of opportunity (Moller & Stearns, 2012). Students engaged in higher-level
coursework have better academic outcomes, especially for historically marginalized
students attending underresourced schools (Long, Conger, & Iatarola, 2012; Oakes, 2005;
Raudenbush et al., 1993; Schneider, Swanson, & Riegle-Crumb, 1998). They also have
higher graduation rates (Long et al., 2012; Scafidi, Clark & Swinton, 2015) and better
college attendance and completion (Cabrera & La Nasa, 2001; Crabtree et al., 2019; Long
et al., 2012; Scafidi et al., 2015). Higher-level coursework is also tied to student efficacy
and self-perception (Hurt, 2018; Lewis & Diamond, 2015). And perhaps, most
importantly, students in higher-level coursework have a richer educational experience,
one with greater depth, rigor, and challenge (Lewis & Diamond, 2015), as advanced
classes are associated with higher quality teachers (Scafidi et al., 2015). For a student
attending an underresourced school, which many minority students do, this access to
richer educational experiences is even more critical. Finally, education is tied to
economic opportunity and ultimately, income equality; thus, education can leverage
future social and racial inequalities (Moller & Stearns, 2012; Tyson 2013).

In other words, the value of equitable access to higher-level coursework cannot be
understated. Engaging in a rigorous curriculum is tied to better overall academic
outcomes (Crabtree et al.,2019; Long et al., 2012; Oakes, 2005; Raudenbush et al., 1993;
Richardson & Lewis, 2019; Scafidi et al., 2015; Schneider et al., 1998). Higher-level

classes also tend to have a greater amount of instructional time, as classes are more likely



to be taught bell-to-bell (Oakes, 2005). Further, greater instructional time also results in
deeper academic engagement, as well as higher performance expectations (Lewis &
Diamond, 2015). Greater time, engagement, and high expectations culminate in greater
student efficacy - a self-fulfilling prophecy (Lewis & Diamond, 2015; Tyson, 2013).
Finally, considering the very real economic benefits associated with education, students
who engage in higher level coursework are more likely to have greater economic
opportunities in their future job market (Tyson, 2013).

The connection between AP courses and college performance is also strong.
Taggart & Crisp (2011) found a correlation between AP courses and four-year college
attendance; in their study, half (48%) of the Latinx college students in a four-year
institution had enrolled in at least one AP course in high school, compared to those in
community college (9%).

In many respects, the benefits of access to STEM coursework parallel those of
advanced coursework. Indeed, the importance of access to 7th and 8th grade Algebra has
recently received national attention, as it illuminated gaps in school offerings and
resources and highlighted school inequity (GAO, 2018; NCES, 2019). Using the
Educational Longitudinal Study of 2002—-2006, Byun, Irvin & Bell (2015) investigated
the effects of advanced math coursework on educational outcomes; they found that
STEM coursework had positive effects on college enrollment and math achievement,
especially for low SES students. In essence, access to higher-level coursework and STEM
provide multiple academic benefits and positive student outcomes; yet, many students do

not have the opportunity to experience those benefits due to barriers, such as segregation.



Barriers to Access to Advanced and STEM coursework

Multiple barriers to advanced coursework and STEM exist for underrepresented
students. Some barriers are systemic and the result of structures that have been in place
for decades, such as segregation. Many barriers exist within the school building as well,
including tracking, bias and lack of capital. All of these barriers serve as possible
explanations for gaps in advanced and STEM enrollment.
Segregation

Many of us know that educational segregation de jure (by law) was struck down
by Brown v. Board 1954. Fewer of us are aware of the different incarnations of
segregation de facto (by fact), which still persist to this day. Segregation can occur
regionally or locally, as well as between-districts or within-districts for school systems.
Between-district segregation can be especially prominent if there are significant extremes
or gaps in the socioeconomic status within a school district; this can lead to an unequal
distribution of resources and opportunity (Reardon, 2016). Within-district segregation
reflects a lack of equity within a school district. Segregation can also occur within a
school through tracking (second-generation segregation). Beyond race, students can also
experience segregation socioeconomically, as well as linguistically (Palardy, Rumberger
& Butler, 2015). For Latinx students, the intersection of segregation by race, language
and socioeconomics is especially daunting (Palardy et al., 2015), especially considering
that Latinx students are becoming the most segregated minority group in the United
States (Kucsera, Siegel-Hawley & Orfield, 2015; NCES, 2019; Orfield & Lee, 2007;
Orfield & Yun, 1999). In 2017, sixty percent of Latinx students attended school with at

least 75 percent minority enrollment (NCES, 2019).
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Much scholarship has been devoted to the harmful effects of segregation;
segregated schools are more likely to have fewer resources, per-pupil funding, and
opportunity (Brunn-Bevel & Byrd, 2015; GAO 2018; Logan & Burdick-Will, 2017). The
relationship between segregation and achievement is especially relevant, considering that
Black and Latinx students are more likely to attend highly segregated, underresourced
schools than White students (GAO 2016; Logan & Burdick-Will 2017; Palardy et al.,
2015; Welsh, 2018). Even within districts, Billingham (2019) concluded that Black-
White segregation and Latinx-White segregation persists within many inner cities. Thus,
urban education is doubly impacted by segregation and poverty. Palardy et al. (2015)
found the effects on achievement and outcomes were further compounded for Black and
Latinx students because they more frequently attend underresourced segregated schools.
Their study concluded that the socioeconomic status of segregated schools impacted
student outcomes more than family socioeconomic status (Palardy et al., 2015). Further,
segregation is an issue for “new destination” states. Clotfelter et al. (2020) study of
school districts in North Carolina (n=108) found that middle and high schools experience
a significant amount of within-school segregation and that segregation was more
profound between Latinx and White students than Black and White students, particularly
within schools. In addition, White students were more likely to be enrolled in advanced
coursework.

GAO’s (2016) report analyzed education data from the school years 2000-01 to
2014-15 and concluded that many Black and Latinx students in minority-dominant
schools have far less access to advanced coursework. In addition, high-poverty and

minority schools offer fewer math and science classes, impacting access to STEM. For
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the school year 2011-12, 79% of low-poverty/low-minority schools offered 7th or 8th
grade Algebra, in comparison to 49% of high-poverty/high-minority schools (GAO,
2016). In addition, 80% of low-poverty/low-minority schools offered Physics, in
comparison to 55% of high-poverty/minority schools. Disproportionality and disparities
were also present for AP access. For example, 72% of low-poverty/minority schools
offered AP classes in comparison to 48% of high-poverty/minority schools (GAO, 2016).
Reardon & Kalogrides (2019) also found that segregation was a significant
predictor of achievement gaps. This builds upon the work of Reardon (2016) who
determined which feature of segregation most strongly correlated with achievement gaps;
he concluded that school poverty rates between segregated schools were the strongest
predictor of academic achievement gaps. Building on this research, Gagnon & Mattingly
(2018) examined Black-White test gaps and Latinx-White test gaps and found that those
gaps persist regardless of region. However, the Latinx-White gap was especially marked
comparing areas of affluence and disadvantage. Logan & Burdick-Will (2017) expanded
segregation research by examining its impact on rural communities. They found that in
rural areas, Native Americans were most impacted by segregation and also found
inequality between Black and Latinx students in comparison to White students. Giersch,
Bottia, Mickelson, Arlin & Stearns (2016) explored how segregation impacted college
freshman grade point averages and found that high school segregation negatively
impacted minority students in college. Hanselman & Fiel (2017) concluded that White
and Asian students experienced higher quality schools than their Black and Latinx peers.
Segregation creates barriers for Latinx students and advanced coursework, and

many Latinx students attend underresourced, high-poverty schools. Given this



21

relationship among segregation, resources, and achievement, many Latinx students have
lower levels of college readiness (Gandara & Contreras, 2009; Kouyoumdjian, Guzman,
Garcia & Talavera-Bustillos, 2017; Moller & Stearns, 2012), as well as financial barriers
to college completion. Thus, the importance of access to advanced coursework is
especially important for this group of students in terms of achievement, access, and
opportunity.

Tracking (Second-Generation Segregation)

Tracking, or the practice of sorting students into classes that differ in rigor and
ability, can potentially lead to second-generation segregation; tracking reflects our
choice-oriented culture and also our conflicting perception around the main purpose of
education. Is the purpose of education to prepare students for a trade or university? To
promote citizenship, higher order thinking, or a devotion to the classics? While perhaps
ideally, education should embody all of these aims, tracking has become a compromise of
these intentions and goals (Oakes, 2005), often in an attempt to consider the diverse
needs of a diverse group of learners. Tracking at the secondary level often results in two
streams of learning: a generalized curriculum and an advanced curriculum. On the
surface, the presentation of two options is innocuous, if it is purely grounded in choice.
Yet, who makes the choices and who benefits from them? Who are the gatekeepers to
access?

While philosophically many conceive public education as a means to provide a
multitude of opportunities in a free and fair manner, in truth, our educational system is far
from fair. Indeed, the lure of “choice” between tracks affirms our belief in a meritocratic

system; however, in an educational system that begins with ability grouping (the process
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of sorting according to talents and proficiencies) in elementary school, we must question
how much actual “choice” is actually involved in our children’s education. And if such
choice is based upon teacher recommendations (and perceptions), parental cultural capital
(leveraging knowledge of the educational system to benefit one’s child), and financial
resources (the presence of Advanced Placement (AP) classes), we must consider that
choice is not actually meritocratic or fair (Lewis & Diamond, 2015). While on the
surface, the typical criteria used for tracking (standardized tests, teacher recommendation,
parental choice) seem objective, in practice, they are vulnerable to implicit bias (Oakes,
2005). When you consider that many Latinx and Black students are disproportionately
sorted into general coursework by these structures, tracking then engenders a racially
correlated “second-generation segregation” (Mickelson, 2015). In sum, a multitude of
structures actually dictate the placement of a student far beyond superficial choices.

While the practice of tracking is common (Card & Giuliano, 2016), the benefits of
such a practice remain controversial. Beyond the merits of aligning students within their
ability and with their intended career trajectory, the practice creates potential barriers to
access for Black and Latinx students. Indeed, the benefits of access to higher-level
coursework are well supported for both minorities and White students (Long, Conger, &
latarola, 2012; Oakes, 2005; Raudenbush, Rowan, & Cheong, 1993; Schneider, Swanson,
& Riegle-Crumb, 1998). However, tracking creates negative effects when minority
students are disproportionately represented in general education classes (Crabtree et al.,
2019; Mickelson, 2015; Oakes, 2005).

As with segregation, tracking is negatively correlated with achievement for some

students; in particular, segregation and tracking combined may “trigger a cycle of
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cumulative disadvantage...for educational outcomes” (Mickelson, 2015). Tracking
negatively impacts minority students, especially those with low socioeconomic status,
regardless of school composition (Finkelstein & Fong, 2008; Mickelson, 2015; Oakes,
2005). Even within a diverse school, Black and Latinx students are more likely to enroll
in general education classes than their White and Asian peers (Kolluri, 2018; Oakes,
2005; Scafidi et al., 2015). Those who attend racially homogeneous schools (majority
Black and Latinx) will find that the overall course load is also disproportionately lower-
level; there are fewer advanced course offerings available (CRDC, 2020). As a result,
tracking results in an educational pipeline that inhibits minority students’ access to higher
order thinking and rigor and results in less overall instructional time (National Education
Policy Center, 2013, U.S. Department of Education, 2013). Ability grouping has the
potential to exacerbate segregation, which is especially problematic for Latinx students,
who can be the most isolated students within a school (Conger, 2005). Thus, tracking or
second-generation segregation can potentially undermine desegregation efforts (Oluwale
& Green, 2020).

Further, the process of steering minority students into general education classes
results in negative school perceptions, relationships with teachers, self-efficacy, and
beliefs (Oakes, 2005). Because tracking results in racial segregation and isolation, the
systems that allow for sorting and hierarchies ultimately reinforce and affirm status
beliefs about race (Hurt, 2018; Lewis & Diamond, 2015; Oakes, 2005; Tyson, 2013). The
systematic sorting of races into different tracks tied to intelligence allows educators and
students to perceive some groups as more intelligent than others (Hurt, 2018; Lewis and

Diamond, 2015). In addition to affecting high school achievement and reinforcing



24

harmful stereotypes, tracking impacts post-secondary education, as well, in terms of
college access and completion (Tyson, 2013). Tracking directly impacts opportunity, and
opportunity has a real cost in terms of future earnings, high school graduation, and
college attendance and completion (Lewis & Diamond, 2015).

Despite harmful consequences to certain groups of students, there is some
evidence to suggest that tracking can incur benefits beyond matching students to their
intended potential. Card & Giuliano (2016) explored the efficacy of selective tracking for
high-achieving students (n=4,144) and found that tracking resulted in higher reading and
math scores, especially for Black and Latinx students. This supports the concept that
access to higher-level coursework is beneficial. Thus, tracking students into rigorous
coursework leads to higher academic gains, whereas the practice of disproportionately
sorting students into lower-level courses results in achievement gaps and a negative
educational pipeline.

Latinx students, like their Black peers, are particularly vulnerable to implicit bias
and their families often lack the capital to navigate the educational system and work it in
their favor. Segregation and tracking create multiple negative consequences for Latinx
and Black students; however, Latinx students can also potentially experience segregation
and discrimination in a way that distinguishes them from other marginalized groups.
Language is an aspect of segregation that is relevant to Latinx students. While many
Latinx students are English learners (and often segregated within a school due to
language ability), language can also be used to justify tracking. Citing evidence of
underachievement, many justify tracking Latinx students because they believe that

language is a barrier for this group of students, yet the majority of Latinx students (69%)



speak English at home or demonstrate a high proficiency with the English language. This
number is higher for U.S. born Latinx (89.7%) (Gandara & Contreras, 2009; Pew
Research Center, 2017). For the group of Latinx students who are classified as English
learners, 3.7 million or 7.6% of the total school population, many reach English
proficiency by high school (U.S. Department of Education, 2018). Despite this reality,
the majority of non-Latinx Americans cite language as the primary reason for Latinx
underachievement (Géndara & Contreras, 2009; Kanno & Kangas, 2014). In reality,
Latinx students experience disproportionate tracking, regardless of language proficiency,
suggesting language is not the explanation for tracking (Gandara & Contreras, 2009;
Kanno & Kangas, 2014).

Bias

Systemic and implicit bias are important factors in determining which types of
students are perceived to be suited for advanced placement and STEM coursework.
Often, these two forms of bias work in tandem when considering the gifted, STEM and
AP gap, standardized tests and teacher recommendations.

Gifted identification and access to advanced courses often rely on teacher
recommendations and standardized scores. Standardized tests are historically problematic
for underrepresented groups, both in their construction and in the subjectivity of cut-off
scores (Oakes, 2005). Teacher recommendations are also problematic as the teacher
workforce (82%) and school administrators (80%) are predominantly White, yet White
students only make up 51% of the public school population (U.S. Department of
Education, 2018). Racial disproportionality between teacher and student can lead to bias,

lowered expectations, and misperception of ability ( Lewis & Diamond, 2015; Oakes,
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2005). A teacher's perception of generalized academic behavior can be impacted by racial
bias (Irizarry & Cohen, 2019), and students are often aware of their teacher’s perceptions
and expectations (Liou, Tyson, Marsh & Antrop Gonzalez, 2017), lending weight to the
presence of racialized tracking perpetuating stereotypes and misperceptions. Thus,
objective measures, such as testing, and subjective measures, such as teacher
recommendation, are both problematic gatekeepers for identifying giftedness.

Systemic Bias. In terms of systemic bias, or prejudice on an institutionalized
basis, prominent scholars argue that in the past, achievement gaps were often believed to
be the result of racial and intellectual inferiority; now, such attitudes result have evolved
into a “deficit” mindset where students of color or their families are blamed for their
underachievement (Ladson-Billings, 2006; Solorzano & Ornelas, 2004; Valencia, 2012).
As a result this hyper-focus on achievement gaps and subsequent blame on individuals
allow for systems and stakeholders to escape accountability or to even be considered as a
possible source for student underachievement.

Beyond the greater educational system, systemic bias can also impact school
climate, which in turn relates to academic motivation for students of color. Perriera,
Fulgini & Potochnick (2010) compared two groups of Latinx students (n=459) in North
Carolina and Los Angeles to explore the role of environment and context on Latinx
students’ sense of belonging and achievement. They found that positive school climate,
adult encouragement and positive ethnic treatment incurred higher academic motivation.
School climate mediated the relationship between perceived discrimination and academic

motivation.
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Keels, Durkee & Hope (2017) explored the link between educational outcomes
and racial microaggressions against Black and Latinx students (n=426). Despite a
common misperception that microaggressions only incur psychological harm, Keels et al.
found that microaggressions negatively impacted Black and Latinx student achievement.

Taggart and Crisp (2011) connected the impact of systemic bias and racist
experiences to Latinx students’ postsecondary decisions. In their study, Latinx students
(n=2,210) were less likely to enroll in a four-year university if they experienced or
witnessed discriminatory experiences. Thus, students essentially “tracked” themselves
based on the presence of bias and discrimination (Taggart and Crisp, 2011).

Implicit Bias. Implicit bias, the presence of prejudice (conscious or unconscious)
from a privileged group towards a marginalized group, also plays a profound role in
student selection for higher-level coursework, as teachers are often the gatekeepers either
through recommendations, identification or grouping students into certain levels of
courses. In truth, such observations are highly subjective. In a qualitative study,
Duncheon & Muiioz (2019) found that teachers (n=108) often rely on personal and
subjective experiences to determine college readiness, which resulted in a large variation
in what skills are considered “college ready.”

Fox (2015) investigated the effects of same-race teachers and students (n=3,224)
on two outcomes: teacher recommendations for higher-level courses and teacher
expectations for post-secondary attainment. There were statistically significant effects for
both Black and Latinx students in terms of teacher expectations. Relative to White
teachers, Black teachers are 11.1 percentage points more likely to believe that a Black

student will graduate high school and 13.5 points more likely to have expectations that
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Black students will graduate college. Latinx teachers were 11.3 percentage points more
likely to believe that Latinx students would graduate college than White teachers (Fox,
2015).

Implicit bias is not just limited to teacher and student, as bias may compound
perceptions about whether or not certain groups value education, despite evidence that
Latinx parents are more likely than other groups to cite education as a key to success
(Katz, 1999; Pew Research Center, 2013). Ho & Cherng (2018) examined teacher
perceptions (n=6,100) regarding minority and immigrant parents and found that teachers
were more likely to perceive that minority immigrant parents were less involved in their
child’s education despite parents reporting active involvement; this led to ability
grouping for English and Math along racial stereotypes and impacted teacher
recommendations. Math teachers, in particular, were less likely to perceive Latinx parents
as involved in their child’s education; the largest gap was with Latinx immigrant families.
Another finding confirmed that the students of parents considered highly involved by
teachers had higher GPAs and were more likely to be recommended for honors courses,
despite gaps in actual parental involvement vs. teachers’ beliefs of parental involvement
(Ho & Cherng, 2018). In reality, parental involvement is a subjective perception that
often occurs at home in regards to helping with homework, preparation and planning:
tasks a teacher would not easily be able to discern.

Such perceptions matter as teacher perceptions regarding parents may lead to
poorer expectations of student performance and ability (Suarez-Orozco et al., 2008).
Thus, negative perceptions about parents’ value of education and parenting ability may

lead to negative perceptions about student ability and potential, which translate into a



teacher/parent mismatch on involvement and less recommendations for higher
coursework.

Irizarry & Cohen (2018) investigated (n=12,610) how race, ethnicity and
immigration status intersect to influence teacher perceptions on academic behavior and
ability. Reading ability was significantly lower for Black American and immigrant
students, as well as for Latinx students. Receiving high literacy ratings for non-white
Latinx students was 19% lower and 23% lower for Black American students than White
and Asian peers.

The perception of effort is also subject to bias. Kozlowski (2015) investigated
(n=7,135) three theories of racial achievement gaps: cultural mismatch, oppositional
culture and teacher bias using the Educational Longitudinal Study (2002). She found that
Black and Latinx students were more likely to believe that they were working hard, yet
their teachers held different beliefs. Latinx students were 72% more likely to believe they
were working hard than their teachers. Socioeconomic status also correlated with Black
and Latinx student effort, suggesting that cultural capital may be a factor. In addition,
those students were less likely than their White and Asian peers to receive positive
teacher effort assessment. Thus, White and Asian students benefited from positive
perceptions and Black and Latinx students experienced marginalization.

Lack of Recognized Capital

Another pathway to advanced coursework is parental choice, yet privilege and
social-cultural capital all impact the ability of a parent to negotiate for a child’s
educational choices (Lewis & Diamond, 2015; Oakes, 2005). In reality, some students

are essentially rewarded for their parent’s access to capital and privilege at the expense of
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their Black and Latinx peers (Horvat, Weininger & Lareau, 2015). In addition,
transactions between schools, teachers, and parents may benefit some groups over others,
as some parents may be more familiar and comfortable with school and cultural norms
than others (Horvat, et al., 2015; Valadez, 2002).

Liu & White (2017) contend that parental involvement and engagement can be
one form of capital; this belief aligns with earlier evidence that parental involvement (or
the perception of involvement) can impact educational outcomes for students.
Engagement may be an especially important leverage for immigrant families, in
particular. Although the literature on parental involvement is vast, it is evident that
communication, involvement and participation can vary among different groups. In their
study, Liu and White (2017) used both the HSLS (2009-2012) and NCES (2013) data sets
(n=13,000) and found that greater parental engagement and involvement leads to higher
math scores and educational trajectory for students. Essentially, if parents have access
and are engaged, then student outcomes improve.

Ryan (2017) investigated the role of social capital and parental engagement in
Latinx and White youth choosing to attend college. Among Latinx students (n=1,020),
parents having bachelor degrees or an advanced degree had a significant impact on
college enrollment. Thus, a parent having the capital (knowledge) regarding the college
process was a significant predictor; as a result, Latinx parents who have attended college
provide a transfer of capital and knowledge to their children. However, many Latinx
students have parents who have not attended college, thus suggesting a potential lack of
capital in college preparation and preparatory coursework (Lewis & Diamond, 2015;

Oakes, 2005).
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Valadez (2002) investigated the role of social capital and math course selection
for Latinx students (n=2,107). He found evidence that social capital leads to more
informed educational decisions, and that social capital was a more powerful determinant
for Latinx students with high socioeconomic status. Using the NELS (1988) data set, he
found that parental discussion had a positive association with Latinx enrollment in
higher-level math coursework.

Essentially, a multitude of factors converge that direct students into certain paths
that have little to do with student ability including: teacher expectations, school
perceptions, access to capital, parental demand, segregation and bias. Other factors such
as socioeconomic status, parental education, immigrant status, and access to social capital
also compound the divide for many Latinx students. The cumulative effects of bias and
lack of capital lend support to the idea that tracking is not meritocratic and never has been
(Horvat et al., 2015; Lewis & Diamond, 2015; Kanno & Kangas, 2014).

Outcomes

The inevitable result of systemic barriers and segregation is academic and
opportunity gaps between privileged and nonprivileged groups of students. These gaps
can be in the form of the gifted gap, the AP gap, and the STEM gap.

The Gifted Gap

No universally accepted definition of gifted exists and such definitions (and
assessments) vary from school district to school district. However, for this argument, on
the elementary level, “gifted” refers to students who have access to and are identified for
a school district’s gifted program. For middle and high school, “gifted” coursework refers

to access to honors, Advanced Placement and International Baccalaureate classes. An



important connection is that often students identified as gifted are more likely to enroll in
AP classes in high school (Crabtree et al., 2019). Thus, a gifted gap can potentially lead
to an AP gap.

While definitions may vary, it is clear that there is a racial gap in identification,
enrollment, and access to gifted programs and advanced courses. The gifted gap refers to
the gap between Latinx and Black students in gifted identification and advanced course
enrollment (Crabtree et al., 2019). At the elementary level, Black and Latinx students are
less likely to be identified as gifted, while White and Asians students are
disproportionately represented in gifted programs (Ford, 2015; Kettler & Hurst, 2017). In
McFadden v. Board of Educ. for Illinois School Dist. U-46 (2013), Latinx students
constituted 40% of the district, but only 2% of the school district’s gifted program; in
contrast, White students constituted 40% of the district, but 98% of the gifted program
(Ford, 2015). Identification for gifted programs matters, because gifted programming
often becomes a pipeline for advanced coursework in middle and high school;
disproportionality exacerbates inequity, impedes opportunity and represents “a failure to
invest in the intellectual development of American children” (Crabtree et al., 2019).
Another dimension of disproportionality is found between and within schools and
districts: low poverty schools are twice as likely to have gifted programs than high
poverty schools (Yaluma & Tyner, 2018)

The gifted gap manifests itself in two ways at the high school: disproportionality
in AP and STEM enrollment and lack of course offerings between and within schools and
districts. Such courses are considered to be college and career preparatory classes; in a

sense, they become gatekeeper courses to future opportunity and education. Latinx and
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Black students are less likely than their White peers to attend schools where advanced
courses are present, and even schools that have those courses under-enroll Latinx and
Black students (New York Equity Coalition, 2018). For example, urban schools that were
predominantly Black offered an average of 11.75 AP classes in comparison to majority
White high schools offering an average of 20.6 (Crabtree et al., 2019). Further
disproportionately exists between types of AP courses taken.

The AP Gap

Why does access to advanced placement and STEM coursework matter,
specifically for Latinx students? When we consider that many future career opportunities
center around STEM-related fields, being shut out of such fields merits attention. Several
researchers have investigated reasons for lack of enrollment, as well as potential
outcomes. Young (2005) identified several factors of underrepresentation for Black and
Latinx adolescents in STEM coursework including: lack of teacher quality, resources,
and access to coursework.

Despite the College Board’s recent push to serve more students from
marginalized backgrounds and their claims that Latinx students are fairly represented, in
reality, disproportionality still remains. The College Board created an “All in” campaign
in response to the disproportionality of Latinx enrollment in AP courses (College Board,
2014; Gilroy, 2016). However, while enrollment rose for Latinx and Black students,
enrollment also increased for White students (College Board, 2014; Scafidi et al., 2015).
While some evidence exists suggesting that Latinx AP participation is proportional to
Latinx school enrollment, this may be attributable in part, to overrepresentation in AP

Spanish Language. When disaggregating enrollment and results for AP Spanish
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Language, Literature and Italian Language and Culture, Latinx students are
underrepresented in other AP courses, especially in STEM subjects (Cannon, 2011;
College Board, 2014; Kolluri, 2018; Scafidi et al., 2015). The largest gaps for Latinx AP
enrollment were in math and science courses. According to Gilroy (2015), less than half
of Latinx students who showed potential for such work actually enrolled in their
respective AP classes. Arguably, access to STEM-related coursework and AP exams
impact Latinx students in terms of college preparation and future scholastic and financial
opportunity. Thus, disproportionality exists not only in terms of access, but also in the
types of courses that are taken. Numerous studies demonstrate that there is a marked gap
for Black and Latinx students in enrollment (Cha, 2015; Cisneros, Holloway-Libell,
Gomez, Corley, & Powers, 2014; Garland & Rappaport, 2018; Handwerk et al., 2008), as
well as passing exam scores for Latinx students (Cannon, 2011; Judson & Hobson, 2015).

One potential explanation for Latinx underenrollment in AP is language bias.
While the majority of Latinx high school students are proficient in English, there is
evidence of the perception that the reason for Latinx underachievement or lack of ability
is language (Gandara & Contreras, 2009; Kanno & Kangas, 2014). Further, there is an
even greater gap for gifted identification and AP enrollment for English Learners; only
2% of English learners took courses that were college preparatory (Callahan, 2005).
Considering that the majority of gifted testing is language-based, this becomes an
additional barrier that perpetuates school districts’ reluctance to dually identify students
as English learner and gifted.

Cannon’s (2011) analysis of students in two Texas high schools (n=4,648) found

that disproportionality in enrollment: White students were enrolled in AP classes at twice
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their proportion to the school district and Latinx students were under-enrolled (81.4%
district population, 65.7 % enrollment in AP). Further, exam-qualifying scores were
related to socioeconomic status.

Kettler & Hurst (2017) also analyzed schools in Texas (n =117) and found that
over the span of ten years (2001-2011), ethnicity gaps persisted between Black and
Latinx AP enrollment and White AP enrollment. College readiness and minority faculty
were associated with changes in AP enrollment gaps, but not overall demographic
enrollment or teacher experience in suburban schools.

Cisneros et al. (2014) explored the Advanced Placement gap in Arizona schools
(n=172) and found that schools with higher percentages of minority students were less
likely to have a wide variety of AP courses and that offerings varied widely across the
state. Only one third of Latinx students enrolled in AP courses took the exam (Cisneros,
et al., 2014). In contrast, Garland & Rapaport (2018) found that high schools (n=1,529) in
Texas with higher percentages of Latinx and Black students offered STEM courses;
however, an enrollment gap persisted for Latinx and Black students in comparison to
other students.

Socioeconomic status seems to be an important piece of the underenrollment
puzzle. Cha (2015) found Black and Latinx students (n=5,049) from low-income
families were less likely to enroll in higher-level mathematics courses. Socioeconomic
status also impacted the school level, as schools with high incidences of Free and
Reduced Lunch programs also had fewer enrollments in high-level mathematics courses
and Advanced Placement. This echoes Klopfenstein’s (2004) findings that low income

was the most significant predictor of an AP gap for minority students.
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Regionality may be another factor to consider with the AP gap. Cha (2015)
investigated region as a variable and found suburban students were the most likely to
engage in higher-level coursework, overall. Garland & Rapaport (2018) also found that
urban and suburban schools had a greater amount of offerings, in comparison to rural
schools.

Despite higher overall enrollment and participation in AP, the elusive score of
three or higher remains out of reach for many Latinx students (Cannon, 2011; Judson &
Hobson, 2015). This score matters because it is the generalized score that colleges accept
for credit; passing with a three or higher could potentially spare students having to pay
for the college course or take it again.

In regards to completion, Jara’s (2013) dissertation conducted a secondary
analysis of Latinx AP exam completion rates in comparison to White students from 2000-
2012 using College Board data. Jara (2013) concluded that despite an increase in overall
enrollment in AP, Latinx students completed exams at a far lesser rate than White
students. Two STEM exams (Physics and Chemistry) were among the most difficult
exams for Latinx students to pass. Spanish Language and Literature were among the most
commonly passed exams.

Judson & Hobson (2015) also analyzed College Board data over a 15-year period
and found that overall pass rates have fallen over the last fifteen years. This is in contrast
to the growth in test-taking rates; Latinx ratio of AP exams to graduates in AP grew
232% from 1997 to 2012. However, Latinx students’ pass scores declined at a striking
rate: Latinx students passed at a 61% rate in 1997 and 42.8% in 2012 (Judson & Hobson,

2015).



37

The STEM Gap

Multiple longitudinal studies have been conducted to explore the STEM gap,
especially in mathematics. In 1988, Stiff & Harvey asserted that mathematics classes
were “one of the most segregated places in American society” (p. 190). Scholars also
found that course-taking and tracking directly relate to the mathematics achievement gap.
Decades later, longitudinal studies suggest that although humble improvements have
been noted in achievement scores, in truth, great divides still persist between Black and
Latinx students and their White and Asian peers. Berends & Pefialoza (2010) assert that
progress has, indeed, stalled in regard to mathematics scores. Utilizing the National
Educational Longitudinal Study, they concluded that from 1972 to 2004 increased
segregation led to an increase in mathematics test-score gaps between Latinx and white
students (Berends & Pefialoza, 2010). Drawing on earlier literature that contends that
segregation is increasing for Latinx students (Fuller et al., 2019; Gandara & Mordecay,
2017) this conclusion demonstrates that STEM gaps may also increase. Further, gaps in
science achievement begin as early as the third grade (Curran & Kellogg, 2006; Morgan,
Farkas, Hillemeier & Maczuga, 2016).

Kotok (2017) drew on the HSLS (2002) in order to examine factors (school and
individual) that relate to gaps between racial groups in high school mathematics
(n=4,600). They concluded that Latinx students had the lowest educational efficacy (not
expecting to earn a bachelor’s degree) and with Black students, were the least likely to
enroll in advanced math courses (Kotok, 2017). They also noted that multiple factors

contributed to the widening achievement gap including SES and tracking.



Riegel-Crumb & Grodsky (2010) also noted that gap (n=7,975), despite gains in
overall enrollment for Black and Latinx students. They found the largest math
achievement gap was in the “most demanding” mathematics classes, such as Pre-Calculus
and Calculus. Latinx students from low SES and Black students from segregated schools
exhibited the largest math achievement gaps (Riegel-Crumb & Grodsky, 2010).

Dondero & Muller (2012) compared segregation and outcomes in both established
Latinx spaces and new destination states (n=2,300 schools). Even though Latinx
populations have been moving to more rural and suburban spaces, gaps in advanced
mathematics course taking persist. Even Latinx students in new destination states
attended better resourced schools overall, Latinx students only had a .46 probability of
taking advanced math coursework (Algebra II or above), compared to White students (.58
probability).

Means et al. (2017) investigated the impact of attending inclusive STEM high
schools (ISHSs) in North Carolina and Texas and underrepresented students enrollment
(n=5,113) in STEM coursework and work in STEM-related fields. Latinx students in
Texas and females were more likely to express interest in STEM careers after taking such
coursework. There was a positive relationship between test scores in mathematics and
science, as well, suggesting that exposure to STEM courses relates to positive test score
gains and interest in STEM-related fields.

Kolluri (2018) conducted a literature review on whether or not the AP program
has achieved its goal of increased access and effectiveness. Latinx students remain

underrepresented when disaggregating for Spanish Language, where they represent
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(65.6%) of exam takers. Kolluri (2018) notes the greatest gap with STEM exam:s,
specifically Computer Science (9%), Calculus BC (8.3%) and Physics C (8.7%).

In regard to future education, only 8% of bachelor’s degrees in STEM were
awarded to Latinx students, despite a 33% increase from 1996 to 2004 in interest in
STEM-related majors (U.S. Department of Education, 2015). Thus, while a greater
proportion of Latinx students begin university with a STEM major (16%); half actually
complete a STEM-related bachelor’s degree. Currently, less than 2% of the STEM
workforce is Latinx and the field is projected to increase dramatically, specifically in
biomedical engineering (U.S. Department of Education, 2015). When you consider the
percentage of the overall population that is Latinx, this enrollment gap presents
significant opportunity gaps in the future.

Synthesis of Findings

In practice, segregation and tracking result in an unfair and an unlevel playing
field that determines who gets the opportunity to learn and who doesn’t. Ultimately, these
practices coupled with bias and lack of capital allows barriers to access to persist,
creating a lasting effect on educational achievement and future economic opportunity.
Allowing such barriers to advanced coursework to continue creates opportunity gaps that
are systematically difficult to dismantle and allow systemic inequity to fester. Essentially,
denying access to advanced coursework for Latinx students creates lasting effects beyond
this specific group of students. In a sense, lack of access creates not only an AP gap,
gifted gap and STEM gap, it also engenders an opportunity gap. Such decisions have
economic consequences not only for a growing, underserved population (Latinx), but our

society, as a whole. Allowing such practices to continue denies educational equity to
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Latinx students, and it also fosters a racialized school culture that perpetuates stereotypes
and impedes commitments to diversity. Further, denying opportunity to our fastest
growing minority impacts our entire economy; the need for STEM-related careers that
require a college degree is well documented. Thus, there is an established need to explore
quantitatively the schools where Latinx students are experiencing lack of access,

underenrollment, lack of completion and segregation, in regard to advanced coursework.



Chapter 3: Methods and Procedures

Introduction

This research explored disproportionality in AP access, enrollment, and
completion patterns for Latinx students by examining the information provided by LEA’s
in the State of Virginia for the Civil Rights Data Collection (CRDC) and 2016 scores
from the College Board. The intent of this study was to ascertain whether or not AP
access and opportunity are equitably available for Latinx students in Virginia. | examined
variation in Advanced Placement (AP) offerings, enrollment, type of enrollment (STEM
v. nonSTEM) and completion for Latinx students using an urbanicity lens. In addition, I
conducted the same analysis for two diverse school districts in order to examine patterns
within school districts at the school level. Such evidence will contribute to the growing
body of knowledge on access, enrollment and completion to Advanced Placement
coursework, and its impacts on educational and economic opportunity.

Virginia Schools and the AP

As 0f 2020, there were 133 school districts and 322 public high schools in
Virginia. Virginia also has 28 alternative education programs, eight charter schools and
19 Governor’s schools (Virginia Department of Education [VDOE], 2020b). The CRDC
lists 438 public schools for the state of Virginia, including traditional, alternative,
Department of Justice (DOE/DOJ), regional, and special education schools. Of these
public high schools, 301 offered Advanced Placement courses in the 2015-2016 school
year (CRDC, 2020). For the case study, Fairfax county schools had 39 high schools, of

which 25 offered AP courses: 24 were traditional public schools, and one was a magnet
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school. Prince William County had 13 high schools, of which 12 offered AP: 11
traditional schools and one alternative school.

Established in the 1950s, AP credit is granted by almost all universities (85%) for
the successful completion of exams (College Board, 2019). Thus, a beneficial
relationship exists between high schools and universities, as AP courses signal a
competitive candidate for university admission and students can potentially save money
through the completion of exams for college credit. Advanced Placement classes have a
positive relationship with student achievement and opportunity. The State of Virginia
does not require that all public high schools offer AP courses; additionally, the process of
self-selection or recommendations for AP enrollment varies by school district. Although
schools in the State of Virginia offer International Baccalaureate and dual enrollment, an
overwhelming majority of schools offer Advanced Placement (VDOE, 2020a). Dual
enrollment is emerging as an alternate advanced course pathway; however, the majority
of students in Virginia have greater access and enrollment in Advanced Placement
(VDOE, 2020a). In regard to measuring completion, the College Board dataset was
instrumental and readily accessible for analysis. As a result, I chose to use Advanced
Placement, instead of IB or dual enrollment data, as a measure of advanced course taking.

Research Design

This study was a secondary analysis of data from two data sources: the Office of
Civil Rights and the College Board to examine patterns in AP course taking and
completion of Latinx students in Virginia. Because the research questions center on
public high school advanced placement offerings and patterns, utilizing a secondary data

set was appropriate. The data used in this study were collected for the 2015-16 school
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year from nearly every local educational agencies (LEA) and public school, in addition to
alternative schools, charter schools and juvenile justice facilities and is part of the CRDC
(CRDC, 2019b). First implemented in 1968, the CRDC is a biennial survey required by
the U.S. Department of Education. The data from the 2015-6 school year is the most
recent available for Advanced Placement analysis. The College Board is a non-profit
association that was originally established to streamline the college admissions process
over 120 years ago; currently, it develops and administers standardized tests, such as the
SAT and the AP program (College Board, 2019).

Secondary data analysis involves the analysis of a pre-existing data set; often the
current analysis differs from the intent of the original study. Benefits of conducting
secondary analysis include: a larger sample size, data quality, savings, scholarly
contribution, and the ability to answer questions with cross-national or longitudinal data
(Heaton, 2003). Another benefit of secondary data analysis is that the data are readily
available for others to employ, which lends itself to replication and critical review by
other researchers. Utilizing other data sets allows for the reinterpretation and utilization
of data elements to answer a myriad of questions. Further, the collection of governmental
data is often regulated and secured by law (Dale, Wathan & Higgins, 2008). Drawbacks
include the relevancy of the dataset to your purposes, sampling issues and the lack of
flexibility of the data, as you may not be able to answer the questions you would like with

the existing data set (Heaton, 2003).



Procedures
The Civil Rights Data Collection (CRDC)
In order to determine which data set would best answer my questions, I initially
compared the following data sets: the Civil Rights Data Collection (CRDC), the
Education Longitudinal Study (EDLS), the Stanford Education Data Archive (SEDA),

and the High School Longitudinal Study (HSLS). Of these data sets, the CRDC was both

the most recent and contained data specifically regarding AP coursework and completion.

The CRDC is based upon a biannual survey of public school LEAs that have been
collected by the Office of Civil Rights (OCR) since 1968 (CRDC, 2019a). The data
included LEAs, schools, as well as juvenile justice facilities, alternative schools, and
schools for students with disabilities. One of the primary uses of this collection is to
protect students from discrimination of race, color, national origin, sex, and disability
(CRDC, 2019b). As a result, variables in the CRDC include race, national origin, sex,
disability, and English proficiency. From those base variables, the CRDC also collects
information regarding academics, such as AP participation and Dual Enrollment.

When attempting to answer questions regarding access to advanced courses, there
were several options. Students may engage in advanced coursework through the AP
program, dual enrollment, International Baccalaureate (IB), or honors programs. I chose
to focus on the AP program for one main reason. Both nationally and in Virginia, a
greater number of students participate in the AP program than in dual enrollment and IB
(VDOE, 2020a).

The Civil Rights Data Collection was utilized to obtain the following information:

race, student enrollment, AP enrollment (overall, Math, Science, nonSTEM), AP
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completion, and school district. The data were used to explore variations of AP offerings
at the regional level, as well as disparities in overall AP enrollment by race. Further, the
data were used to examine racial variations in AP STEM enrollment. Finally, the data
were used to measure variability in AP completion rates by race. While CRDC offers a
metric for free and reduced lunch, which many studies use a proxy for socioeconomic
status (SES), I chose not to include SES in my calculations, as I wanted the focus of the
research to be on ethnicity, race and urbanicity.

College Board: AP Program and Participation Data

In order to be able to answer questions regarding racial/ethnic groups and the
specific scores and completion of the exams, I used the College Board archival data for
AP Program and Participation, 2016. I chose 2016 in order to align as closely as possible
with the 2015-16 CRDC data set.

Every year, the College Board collects data regarding AP exam participation and
completion, in both excel and pdf formats, including score distributions and number of
exams (College Board, 2016). This archived data is available for longitudinal analysis, as
well as analysis regarding participation and completion.

I was able to obtain data regarding race/ethnicity and a score breakdown for each
type of test in Virginia in 2016. This proved especially useful for analyzing patterns of
participation and completion in STEM coursework. The data were used to explore
variations in AP exam participation and completion at the state level, and disparities in
overall AP exam participation by race/ethnicity. In addition, I used the data to analyze

mean scores for specific exams.
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There were 37 total AP courses and exams available in Virginia in 2015-6 (College
Board, 2020). Of those, 25 were nonSTEM AP courses; the 12 STEM AP courses and
exams included Biology, Calculus AB, Calculus BC, Chemistry, Computer Science A,
Environmental Science, Physics A, Physics B, Physics C: Electric, Physics C
Mechanical, Psychology and Statistics (College Board, 2020).

Converting the CRDC file into SPSS

For analysis, I decided to use SPSS; however, importing the CRDC file into SPSS
proved to be complex, as the CRDC file is a flat file. This meant that all of the tabulations
had to be reconfigured into SPSS for analysis purposes. For this work, I had to collapse
the format to one row per school. I selected a wide format, which placed my variables in
rows and in columns. I went to data, select cases, and created a conditional statement,
which allowed me to delete what I did not want. For identical fields, I identified duplicate
cases. To collapse the file, I selected data, then transpose. I used the school as an anchor
variable. Then, data and restructure. I transformed the cases into variables using two
identifier variables (school and LEA).
My specific steps were a follows:

CRDC: State of Virginia: Advanced Course taking by subject

1. State of Virginia: Advanced Placement Course and Test taking
2. Removed state, LEA state, ID, year, IDEA from both sets.

3. Combined both csv and removed redundant fields.

4. SPSS - uploaded csv combined file

SPSS
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1. Collapsed the data by selecting “Data” and then “restructure” I opted for “Cases
into variables” using two identifier variables (school & LEA).
2. From there I removed the following:
a. Remove redundancies (Total enrollment in AP)
b. Remove IB and Dual Enrollment

c. Remove “Passing, some AP tests taken” and “Taking AP tests for some
AP courses taken”

The Search Process

I conducted my literature search in several databases: Education Research
Complete (EBSCO), ERIC (Institute of Education Sciences), Web of Science and
Proquest Dissertations. The rationale for using multiple databases was to cast a wide-
enough net to capture a robust sample of peer-reviewed studies and journal articles.
Within each database, I conducted a systematic search with the following

terms:
e Tracking and Hispanic/Latino/Latinx/minority students
Segregation and Hispanic/Latino/Latinx/minority students
Second-generation and Hispanic/Latino/Latinx/minority students
Advanced Classes/Advanced Placement and Hispanic/Latino/Latinx/minority

students

Cultural Capital and Hispanic/Latino/Latinx/minority students
Gifted Gap and Hispanic/Latino/Latinx/minority students
Discrimination and Hispanic/Latino/Latinx/minority students
Bias and Hispanic/Latino/Latinx/minority students

Access and Hispanic/Latino/Latinx/minority students

Selection of School Districts for the Case Study
In order to conduct a district-level analysis of enrollment and completion for

Latinx students, I first determined where Latinx students are attending school and taking



AP courses in Virginia. First, I ran a list of Latinx enrollment and Latinx AP enrollment

by school in order to determine which schools to analyze.

Highest Latinx enrollment Highest Latinx AP enrollment
Fairfax County (14,355) Fairfax County (1,155)

Prince William County (7957) Prince William County (1,122)
Loudoun County (3,714) Loudoun County (927)

Virginia Beach (2,059) Virginia Beach (612)

Arlington (2,026) Arlington (595)

Schools with the highest Latinx enrollment and Latinx AP enrollment tend to
center around the suburbs of Washington D.C. Both Fairfax and Prince William County
had the overall same percentage of Latinx students (30%) in secondary schools. Fairfax
County and Prince William County are on both lists for high Latinx enrollment and high
Latinx AP enrollment. Both are suburbs of the Washington D.C. metropolitan area.

Fairfax County is Virginia’s most populous jurisdiction with a population of
1,147,532 people (Census Bureau, 2020), and it has the seventh-highest median
household income of any county-level jurisdiction in the United States (Fairfax County,
2020). Prince William County is Virginia’s second most populous jurisdiction at just over
470,000 as of 2019 (Census Bureau, 2020). In 2019, it had the 20th highest income of
any county in the United States (Fox Business, 2020). Thus, both districts have financial
and logistical resources that should encourage access for all students. Additionally, both
school districts have a robust amount of AP offerings. Segregation categorizations for the
the school districts were intended for the case study, and not necessarly indicative of the

state, as a whole.

48



49

Creating a Variable: School Setting

Because I wanted to be able to analyze school districts by urbanicity and the
CRDC does not collect information on this, I had to develop a categorical variable for the
school setting of each school district. Federal enrollment statistics do not have an
urbanicity variable, indicating a potential weakness in its data for my purposes. |
consulted both the U.S. Census Bureau, as well as the Pew Research Center for their
definitions of urbanicity. The U.S. Census Bureau categorizes an urban area as an area
with a population greater than 50,000. A rural area contains fewer than 1,500 people. An
MSA consists of one or more counties that contain a city of 50,000 or more inhabitants or
contain a Census Bureau-defined urbanized area (UA) and has a total population of at
least 100,000. There is no designation for suburbs.

For Virginia, this proves tricky, as there are several large metropolitan areas -
northern Virginia (suburban Washington D.C.), Richmond, and Hampton Roads (a
conglomerate of seven cities and surrounding suburbs). For example, if relying solely on
a city vs. county designation, Fairfax is technically a county, but it has a massive
population. Bristol, by comparison, is an incorporated city, but only has a population of
17,750. Ultimately, I defined a rural school district as one that had no greater metro area
associated with it and had a population less than 50,000. I defined a suburban school
district as one that was designated as a county, but associated with a metro area that is
more than 50,000 or a city that is between 50,000-100,000. Finally, I determined that an
urban school district was within a city that had a population greater than 100,000. Using

both the Census Bureau’s designation of MSAs and classification of city or county for the



school districts in Virginia, I was able to create categories for urban, suburban and rural.
In the state of Virginia, there are 139 rural, 156 suburban and 51 urban school districts.

There was a need to categorize schools beyond urbanicity, as in Virginia, there
are alternative schools, special education schools, regional, magnet, and charter schools,
as well as schools associated with the Department of Justice. VDOE had 332 schools
listed for the state of Virginia; CRDC has 438. Upon review, the CRDC listing contained
more alternative education and DOJ schools. In some cases, the VDOE would list a
regional alternative education system as a collective whole, while the CRDC reported
data for individual sites.

There are noted inconsistencies in the data reporting, as well as complications.
For example, VDOE designated 28 Alternative Education programs, some of which were
regional; 16 of those programs were not in the CRDC file. For example, the VDOE
designated a regional system, such as the Southeastern Cooperative Education Program,
as one collective whole, whereas the CRDC reported data for individual sites, such as
Chesapeake. In order to accurately account for the discrepancies, I looked up individual
schools to ensure proper categorization for alternative, special education, regional, or
DOE/DOJ.

Alternative - refers to a transitional school for behavioral infractions.

Special Education - refers to schools for students with physical or intellectual

disabilities. The Virginia School for the Blind and Deaf, as well as schools for

autism fell under this category. In addition, there is one transitional ESOL center

in this category.

Regional - Schools that were regional magnets or governor’s schools.
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If a school was both alternative and regional, I selected alternative, as this seemed
the more important distinction. In the end, this resulted in the following count for
schools: urban (51), suburban (156), rural (139), regional/magnet (4), alternative (48),
Department of Justice (19) and special education (21). For the variable school setting, 1
assigned the following categories: rural (1), suburban (2), urban (3), regional/magnet (4),
alternative (5), DOE/DOJ (6), special education (7).

Creating a Variable: School Segregation

In order to determine the degree of segregation in a school, I first calculated
overall enrollment by dividing the total Asian enrollment by total secondary enrollment.
This gave me a percentage of enrollment for Asian students. I did this for Black, Latinx
and White students, as well. I then created a variable Black/Latinx enrollment that
combined Black and Latinx enrollment over total enrollment in order to get a percentage
of minority students relative to total school enrollment.

From there I created a variable, school segregation, with four levels:

1 — Predominantly White (< 30% Black/Latinx enrollment)
2 - Diverse (30-59% Black/Latinx enrollment)
3 - Segregated (60-79% Black/Latinx enrollment)
4 - Intensely Segregated (80-99% Black/Latinx enrollment)

These decisions were based both on the work of Orfield & Siegel Hawley (2013)
and using descriptives to determine the range of Black and Latinx enrollment in Virginia,
as well as Fairfax county and Prince William county. The rationale for not including
Asian students is two-fold: segregation is often viewed through the difference between
White and Black/Latinx communities, and AP disproportionality often reflects the

following schism: White/Asian v. Black/Latinx. Segregation can be a rather loaded and

51



52

misunderstood term. In truth, we often use such segregation to refer to schools that are
predominantly minority; however, schools that are predominantly White are segregated,
as well. Perhaps a more accurate representation is that schools are segregated on either
ends of the spectrum (predominantly White or predominantly Black/Latinx) with diverse
schools being poised in the center. I utilized predominantly White to differentiate from
the segregation that is predominantly Black/Latinx for clarity and simplicity.
Measuring Disproportionality

For school enrollment, AP enrollment and completion, I explored the degree of
disproportionality by analyzing the school enrollment for each racial/ethnic group and

compared it to the AP enrollment for the comparison group.

1. School enrollment = race or ethnic group enrollment/total school enrollment

2. AP enrollment = race or ethnic AP group enrollment/total AP enrollment

3. AP Completion (taking the exam) = race or ethnic group exams not

taken/sum AP course enrollment

4. AP Completion (passing the exam) = race or ethnic group total AP exams

not passed/sum AP course enrollment — total AP course enrollments less exams

not taken

For example, school enrollment tells us what percentage of students of a certain
race/ethnicity attend individual schools within the school district. AP enrollment (AP
Math, AP science, AP nonSTEM) tells us the percentage of race/ethnicity enrollment in

the AP program, as well as AP completion (AP did not pass and AP did not take the test).



Because the school enrollment and AP enrollment measures are relative to the
individual race or ethnic groups, I was able to document the gap in AP enrollment, which
demonstrates the difference between proportion of racial/ethnic group school enrollment
and proportion of racial/ethnic group AP enrollment. Thus, if 15% of White students are
enrolled in AP and 5% of Latinx students are enrolled in AP, there is a 10%
disproportionality gap.

Measuring Completion

AP completion in this study refers to the outcomes of an AP course: (1) whether
students take the AP exam and (2) whether students pass the exam with a score of three
or above. Therefore, examining test taking patterns and scores are both facets of AP
completion. I analyzed AP completion patterns for not passing the AP exam, not taking
the AP exam, and scores for students in the 2015-6 school year.

To answer this question, I utilized data from both the CRDC and College Board.
The CRDC data set provided two metrics regarding completion: those who did not take
the exam and those who did not pass the exam, whereas the College Board provided
scores for the exams.

The College Board data provided means and scores for all tests taken in Virginia
in the year 2016 by race/ethnicity. Because the data included scores (1-5) for all
race/ethnicities and all exams, this provided a more robust picture of completion rates for
students. The College Board completion data was not connected to any specific school
district or school; rather it was statewide data that allowed for distinctions between

different categories of schools. I selected only public schools to better align with the
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CRDC data set. I used the College Board data to calculate completion rates for different
rates and disproportionality.

While AP scores can range from 1-5, scores of three or more are generally
considered acceptable for university coursework. Thus, a student can pass a course, but
not “pass” an exam if the student receives less than a score of three. There are three steps
in the AP course completion process: (1) took the course; (2) took the exam; (3) passed
the exam. Completion is measured by students who both took and received a score of a
three or greater on the AP exam. The unit of analysis was the AP course, not necessarily
the student, since students might be taking more than one AP course. The CRDC data set
provided two metrics regarding completion: those who did not take the exam and those
who did not pass the exam, whereas the College Board provides scores for the exams. In
order to measure completion, I had to contend with a limitation: the CRDC only
measures if students are enrolled in at least one AP course. The unit of analysis was the
AP course, not necessarily the student, since students might be taking more than one AP
course. Should one create measures strictly based on this CRDC value, you would get a
potentially distorted view. As a result, I created completion variables in the following
way:

Sum enrollment = [total students enrolled in AP Math + total students enrolled in
AP Science + total students enrolled in AP nonSTEM]

Exams not taken = exams not taken/sum enrollment

Exams not passed = AP exams not passed/sum enrollment — exams not taken
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For my purposes, I analyzed the following: those who did not take the exam and
those who did not pass the exam. To be included in these calculations, proportions had to
be independently calculated for each racial/ethnic group based upon these parameters:

1. The school had to offer AP coursework

2. Members of the respective racial/ethnic group had to be enrolled in the AP
course.

Analyzing Latinx Completion

I analyzed Latinx AP completion of AP coursework by urbanicity for patterns in
taking the AP exam and passing the exam. Regarding Latinx student completion and
school setting, I only included schools (n=248) that offered at least one AP course and
had Latinx students enrolled in AP (Table 19). In order to account for differences in
enrollment patterns by urbanicity, I conducted the analysis in the following way: Latinx
did not take the exam/Latinx AP total courses.
Latinx did not pass the exam/Latinx AP total courses - tests not taken.
Decisions Regarding Measurement

Of the traditional schools in Virginia, 301 offer AP coursework; however, not all
these schools offer or have AP Math, AP Science, or AP nonSTEM enrollment. Thus,
while 301 schools in Virginia offer at least one course in AP, only 218 schools offer at
least one course in AP Math, AP Science, and AP nonSTEM. Schools that have all types
of AP offered, as well as all race/ethnicities enrolled in AP are pared down even further
(n=190).

When drawing comparisons between groups, there are multiple decisions

regarding measurement that can be made. For example, the decision to include all
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race/ethnic groups may result in the loss of data or information elsewhere, as schools may
be left out. Further, if I want to only include schools that offer all three categories (AP
Math, AP science and AP nonSTEM) this may mean that the data is pared down even
further. Thus, there is a tension between being representative and inclusive and having
enough data to make meaningful comparisons. Each decision can result in different
results and different sample sizes (Table 1). In order to contend with this tension, I first
measured completion in the following ways:
1. Only all types of AP offered (n=218)
2. All types of AP offered and all four race/ethnicities enrolled in school
(n=214)
3. All types of AP offered and all four race/ethnicities enrolled in AP
(n=190).
4. Schools with AP available (n=301) with respective calculations for each
race/ethnicity; Asian (n=236), Black (n=252), Latinx (n=248), White
(n=300).

After conducting analysis all four different ways, I concluded that because I was
not relying on inferential statistics, the most representative and accurate choice would be
number four. As a result, I am presenting the analysis for completion with schools that
have AP available (n=301), but samples depend upon respective race/ethnicity enrolled in
AP (Table 1). I will present a table in the appendix with the information from the other

three analyses for comparison.
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Table 1:
School Sample Sizes for AP Completion Analysis

Schools with AP Schools with Latinx SCh09I§ 'Wlt_h all 4
available students enrolled race/ethnicities in enrolled
AP
in AP

Total Schools 301 248 216

Offers AP Math 248 222 203

Offers AP Science 249 223 200

Offers AP. Math & 3 208 194
AP Science

Offers AP 292 244 212
nonSTEM

Offers AP Math, AP
Science, AP 218 204 190

NonSTEM

When I conducted analysis specifically regarding Latinx students, I included only
schools that have Latinx students enrolled in AP (n=248).” Out of the traditional schools
in Virginia that offer AP (n=301), 82% offer AP Math, 83% AP Science, 97% AP
nonSTEM, and 72% offer all three (n=218). Of the schools that offer AP and have Latinx
enrolled in AP (n=248), 90% offer AP Math and AP Science, 98% offer AP nonSTEM
and 82% offer all three (n=204). Of the schools that offer AP and have all four

race/ethnicities enrolled in AP (n=216), 94% offer AP Math, 93% AP Science, 98% AP

> In the AP enrollment section, it was important to consider Latinx secondary enrollment and those students
who did not take AP even when it was available. For completion, the focus is on students who are enrolled
in AP already, but may not be completing or passing the exam.



58

nonSTEM and 90% offer all three (n=190). These numbers speak to enrollment patterns:

schools that offer AP usually offer nonSTEM; English Language & Literature is the most

popular exam, followed by U.S. History and English Composition (College Board 2019).
Data Analysis

The data from the CRDC and College Board were based on actual student counts,
thus inferential statistics was not necessary; however, I conducted inferential statistical
analysis with the intention of making this research useful to a broader population of
scholars in the hopes that they can either replicate or use this research to draw
conclusions. Descriptive statistics analyses, including frequency distributions, and
Pearson correlations were performed for the 438 public high schools and variables, in
addition to inferential statistics (one way ANOVAS) for the 301 public high schools
offering AP. Because the sample sizes were small for the case study of Fairfax County
schools (n=25) and Prince William County schools (n=11), I did not run inferential
statistical tests for research question four. Because the data reflects real numbers
regarding students and school districts, I compared means in order to draw conclusions.

I chose not to incorporate power analysis for several reasons. First, it is not
necessary when analyzing a population. There was also a risk that the power analysis
would not generalize well; should one change the statistical procedure or methodology,
the results may change. Finally, the number of the sample size varies within this study,
and would vary widely if used in another state or school district. As a result, I analyzed

the data in the following way (Table 2).



Table 2:
Data Analysis: Independent and Dependent Variables
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Dependent Independent Method of Sample
RQ Question Category Variable (Y) Variable (X) analysis Size
How do the number of
advanced placement
1 course offerings vary by
urbanicity (rural,
suburban, urban) in the No. of AP one way
State of Virginia? Access courses School setting  ANOVA  n=301
To what extent do the
1 availability in offerings
affect AP enrollment in No. of AP AP Latinx Pearson
Latinx students? Access courses enrollment  Correlation n=298
2 To what extent does
racial disproportionality AP one way
in AP enrollment exist? Enrollment enrollment School setting ANOVA n=301
Are Latinx students
2 disproportionately
enrolled in AP Latinx
coursework and AP AP one way
STEM coursework?  Enrollment enrollment School setting ANOVA  n=295
To what extent does
racial disproportionality
3 for Latinx AP completion
exist? Are there
differences by type of
exam in passing the Latinx
course for Latinx Passing the one way
students? Completion Exam Type of Exam ANOVA  n=35
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Chapter 4: Findings - Access, Enrollment and Completion
Introduction

This study was designed to analyze Advanced Placement access, enrollment, and
completion for Latinx students in the state of Virginia during 2015-2016. Ultimately, the
intent of this study was to ascertain whether access to AP and STEM is equitable for
Latinx students in Virginia, as well as to analyze the outcomes of Latinx students in
regard to AP completion.

I analyzed Advanced Placement offerings in Virginia and their variation by
school setting. Second, I examined the level of racial disproportionality in AP enrollment,
especially in regard to STEM. Then, I analyzed patterns of AP completion for Latinx
students and determined if there was racial disproportionality and differences by school
setting. Finally, I analyzed patterns of AP access, enrollment and completion for Latinx
students in two diverse, affluent, suburban school districts to reveal the degree of access
and disproportionality within school districts, as well as the degree of segregation.

Research Question 1: AP Access

Regarding RQ1, which asks: How do the number of advanced placement course
offerings vary by school setting (rural, suburban, urban) in the State of Virginia? To
what extent does the amount of AP course offerings affect AP enrollment for Latinx
students? 1 began my analysis by looking at the school setting and types of schools in
Virginia. The CRDC lists 438 high schools in Virginia: 347 (79%) are public high

schools that are not categorized as alternative, Department of Justice, regional, or special
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education. Of those 347 schools, 139 (31%) are in rural districts, 157 (36%) are in
suburban districts, and 51 (12%) are in urban districts.
Virginia Schools and School Setting

Most high schools in Virginia are suburban, followed by rural, and urban (Table
3). Of all school districts, nearly 80% fall into these categories with the remainder
represented by regional, alternative, DOE/DOJ, and special education schools/districts.

Table 3:
Virginia Schools by School Setting

Total Schools School Setting
n % n %

Rural 139 31.7 139 40.2
Suburban 156 35.6 156 45.1
Urban 51 11.6 51 14.7
Regional 4 0.9

Alternative 48 11.0

DOE/DOJ 19 4.3

Special Education 21 4.8

Total 438 100° 34 100

In regard to demographics and urbanicity, Asian (M=322) and White students
(M=300) have higher average enrollment in regional schools compared to Black (M=53)
and Latinx (M=17) students (Table 4). Black students are more likely to attend urban
schools (M=618) than suburban schools (M=262).

Latinx students (M=118) comprise 12.9% of total enrollment in Virginia and are

enrolled in 91% (n=397) of the 438 schools in Virginia, ranging from a mean of four

® Total may not add up due to rounding



Latinx students in DOE schools to a mean of 249 Latinx students in suburban schools.
Latinx students attend all categories of schools in Virginia, with the highest mean
enrollment in suburban schools (M=249), followed by urban (M=133), rural (M=30),
special education (M =30)’, alternative (M=24), regional (M=17) and DOE/DOJ (M=6)
(Table 4).

Table 4:
Demographics by School Setting
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Schools  Asian Black Latinx White Total
School Setting n M M M M M
Rural 139 6 118 30 450 627
Suburban 156 133 262 249 767 1486
Urban 51 51 618 133 500 1380
Regional 4 322 53 17 300 737
Alternative 48 3 36 24 27 94
DOE/DOJ 19 0.21 32 4 9 47
Special
Education 21 6 26 30 31 96
Total 438 59 210 118 482 913

By traditional school setting, Latinx comprise a larger percentage of enrollment
(16.7%) in suburban schools than in urban schools (9.6%); Latinx students comprise only
4.8% of rural school enrollment and regional enrollment (2.2%) (Table 5). Latinx
students comprise 25.5% of alternative school enrollment, a percentage almost double

their overall school enrollment (12.9%).

7 At first glance, Latinx students appear overrepresented in special education; however, when adjusting for
a transitional ESOL center, Latinx students comprise 13.9% of special education enrollment and 12.9%
of enrollment overall in the state, with an enrollment of 213 out of 1,536 secondary students.

® Means were rounded to the nearest whole number.



Table S:
Latinx Enrollment by School Setting
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Latinx %
Schools Latinx enrollment Total enrollment Total Enrollment

n n n %

Rural 139 4,160 87,124 4.8
Suburban 156 38,827 231,799 16.7

Urban 51 6,786 70,400 9.6

Regional 4 66 2,949 2.2
Alternative 48 1,142 4,530 25.2

DOE/DOJ 19 78 896 8.7

Special

Education 21 622 2,020 30.8°
Total 438 51,681 399,718 12.9

AP Course Offerings in Virginia

Of the 438 schools in Virginia, 304 (69%) offer at least one AP course, slightly
less than the national average (74%), (NCES, 2019). 134 (31%) do not offer any AP
courses. In regard to AP offerings, 78% rural schools offer AP whereas over 90% of
suburban and urban offer at least one AP course. Of the four regional schools listed in the
CRDC, only two offer AP (50%). Only one alternative school (2%) offers at least one AP

course, and DOE/DOJ or special education do not offer any AP courses (Figure 2).

® Transitional ESOL center is included in special education designation
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Figure 2:
AP Offerings in Virginia Schools

AP Offerings in Virginia Schools
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Overview of AP Enrollment

If AP enrollment is proportionate by race/ethnicity, then the proportion of
students taking AP classes should be similar to their overall enrollment in the school. In
Virginia, Asian and White students are overrepresented in AP enrollment, in relation to
their representation in the school population as a whole, while Black and Latinx students
are underrepresented. While there are various ways to calculate disproportionate
enrollment, for this section, I looked at the gaps in percentage between AP enrollment
and total student enrollment.

Asian students comprise (12%) of overall AP enrollment and 6% of total student
enrollment; thus Asian students are enrolled in AP at twice their overall enrollment or a
gap of +6%. White students comprise 60% of AP enrollment, yet only 53% of total

student enrollment, a gap of +7%. Black students comprise 13% of AP enrollment,
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despite being 23% of overall student enrollment, a gap of -10%. Latinx students comprise

9% of AP enrollment, yet are 13% of the overall student enrollment in Virginia, a gap of

-4%.

One limitation of the CRDC data set is that students are considered AP students if

they enroll in one course; so the gap could be potentially larger if we take into account

the difference between enrolling in one course vs. more than one course (Table 6). For

schools that do not offer AP (n=134), Asian students are underrepresented by a gap of -

4%, and Black students are overrepresented by 11% in comparison to total enrollment,

and are more likely to attend a school that does not offer AP.

Table 6:

Demographics of Schools with AP v. with No AP

Percent by
Race/ethnicity Percent by Race/ethnicity Percent by Race/ethnicity
All schools Schools that do not offer AP Schools that offer AP
(n=438) (n=134) (n=304)
% % %

Asian 6 2 7
Black 23 34 22
Latinx 13 11 13
White 53 50 53
Other 5 3 5
Total 100 100 100

Overview of Latinx Enrollment

For this analysis, I included only schools that had a Latinx enrollment greater than

zero. Latinx students are enrolled in 397 of the 438 or 91% of schools in Virginia. Of

those 397 schools, 75% offer AP (n=298) and 25% do not offer AP (n=99). Mean Latinx
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enrollment in schools that offer AP is higher than it is in schools that do not offer AP
(M=166 vs. M=23) (Table 7).

Only two regional schools offer AP out of four. Latinx students are enrolled in all
four regional schools. Of the two regional schools that offer AP, Latinx enrollment is
higher (M=31) than the two regional schools that do not offer AP (M=2). Only one
alternative school offers AP where Latinx students are enrolled (M=208). Latinx students
are enrolled (M=29) in 32 of 46 alternative schools (70%); thus, with the exception of
one alternative school, they do not have access to AP coursework. Latinx students (M=7)
are enrolled in 12 of 19 DOE/DOQOJ schools (63%). None of these types of schools offer
AP coursework in Virginia. Latinx students (M=37) are enrolled in 81% or 17 out of 21
Special Education schools, which do not offer AP coursework.

Table 7:
Latinx Secondary Enrollment in Schools with No AP v. Schools with AP

No AP Offers AP
n M SD n M SD
Rural 22 16 19.33 104 37 42.58
Suburban 12 24 40.17 143 270 289.49
Urban 2 3 1.41 48 141 202.11
Regional 2 2 0 2 31 12.73
Alternative 32 29 64.11 1 208 0"
DOE/DOJ 12 7 7.90 0 0 0
Special Education 17 37 96.64 0 0 0
Total 99 23 56.56 298 166 241.63

'“No SD is available with only one school.



Overall, Latinx students in alternative schools and DOE/DOJ do not have access
to AP coursework. For the purpose of this study, due to the lack of AP course offerings in
alternative schools, DOE/DOJ and special education, as well as the potential for regional
schools (n= 2) to skew data, I focused on AP access, enrollment and completion in the
rural, suburban, and urban schools.

Self-Selection of AP Coursework

Of the schools that offered AP in Virginia (n=301), in 82% percent of schools,
students were allowed to self-select AP course participation, while in the remaining
schools, AP access came through other pathways, such as teacher or counselor
recommendation.

In all sectors, the largest proportion of schools allowed self-selection. Where self-
selection was not allowed, the largest proportion was in urban schools (23%), and
suburban (23%), followed by rural (18%). Rural schools (82%) were the most likely to
allow students to self-select into AP coursework; a finding that merits further exploration
and future research (Table 8).

Table 8:
Self-Selection for AP in Virginia

Total Schools  Self Selected AP Not Self Selected
n n % n %
Rural 109 89 82.0 20 18.0
Suburban 144 111 77.0 33 23.0
Urban 48 37 77.0 11 23.0

Total 301 237 78.7 64 21.2
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Mean AP Course Offerings in Virginia by School Setting

Examining only those schools that offer AP courses (n=301), in regard to the
average number of AP courses available, suburban (4/=19.58) have the most offerings,
followed by urban (M=16.96) and rural (M=9.87) (Table 9). Results'' of a one way
ANOVA suggest that there was a statistically significant difference in course offerings
overall by school setting'?, F (2, 298) = 47.59 p <.001, #°=.24. This is a large effect size
according to Cohen’s (1988) guidelines. A post hoc analysis was conducted to further
examine differences between specific groups, and found statistically significant
differences between rural and suburban and rural and urban (p <.001), but not between
suburban and urban (p = .143). Thus, rural schools had the least amount of course
offerings, and suburban schools had the greatest amount of AP courses available.
However, there were not significant differences between the AP course offerings between
urban and rural schools.

Table 9:
Mean Course Offerings by School Setting

Total Number of AP courses offered

Schools
n M SD Minimum Maximum
Rural 109 9.87 6.96 1 28
Suburban 144 19.58  8.49 1 36
Urban 48 16.96  8.09 2 31
Total 301 15.64 9.045 1 36

" Data for alternative schools were not included in the ANOVA as they only had a set of one, which
would have prevented post-hoc analysis.

'2 Because regional schools (n=1) have the potential to skew data (M = 20.00) for school setting, it was not
included in this ANOVA.
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AP Course Offerings and Latinx AP Enrollment

A bivariate correlation analysis was conducted to examine the associations
between AP course offerings and Latinx AP enrollment. Latinx AP enrollment was
statistically significant and positively correlated with AP course offerings (r = .52, p <.
001; r2=.27). Thus, as the number of AP courses increases, so do the number of Latinx
students enrolled in AP.

Research Question 2: AP Enrollment & Disproportionality

Regarding RQ2, which asks: To what extent does racial disproportionality for
Latinx students in AP enrollment exist? Are Latinx students disproportionately enrolled
in AP STEM coursework?, 1 analyzed AP enrollment patterns for STEM coursework (AP
Math and AP Science) and nonSTEM coursework.

In Virginia, there is a gap for Black and Latinx students in regard to AP
enrollment. Black students comprise 23% of schools, but only 13% of AP enrollment, a
gap of ten points. Latinx students comprise 13% of school enrollment, but only 9% of AP
enrollment, thus a gap of four percentage points. Asian students are overrepresented by
four percentage points, or twice their school enrollment. White students are

overrepresented by nine percent points (Table 10).



Table 10:

Overall AP Enrollment Disproportionality’

% School % AP AP Enrollment
Enrollment Enrollment Discrepancy
Asian 7 11 4
Black 23 13 -10
Latinx 13 9 -4
White 52 61 9

An additional consideration, when comparing enrollments is that not all schools
that offer AP necessarily offer AP Math, Science or nonSTEM. Of the schools that offer
AP (n=301), 97% (n= 292) offer nonSTEM courses, 83% (n= 249) offer AP Science,
and 82% (n= 248) offer AP Math.

Asian and White students are disproportionately overrepresented in AP Math
enrollment, when comparing total enrollment in secondary schools. Black students (10%)
and Latinx students (7%) are underrepresented when compared to general enrollment.
Asian and White students are also disproportionately overrepresented in AP Science
enrollment, when comparing total enrollment in secondary schools. Black students (11%)
and Latinx students (8%) are underrepresented when compared to general enrollment.
Finally, for nonSTEM AP, Black students (13%) and Latinx students (9%) are
underrepresented when compared to general enrollment (Table 11). In regard to Latinx
students, the largest enrollment gap is for AP Math (-7%) or almost half of Latinx school

enrollment (13%)

'3 Calculated by the following: School enrollment = Race or ethnic group enrollment/total school
enrollment; AP enrollment = race or ethnic AP group enrollment/total AP enrollment
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Table 11:
AP STEM & nonSTEM Enrollment Disproportionality

% School % AP
Enrollment % AP Enrollment Discrepancy

AP Math
Asian 7 16 8
Black 23 10 -13
Latinx 12 7 -7
White 52 61 9
AP Science
Asian 6 15 9
Black 23 11 -12
Latinx 12 8 -4
White 54 61 7
AP NonSTEM
Asian 6 11 5
Black 23 13 -10
Latinx 12 9 -3
White 54 60 6

AP Enrollment by School Setting and Race/Ethnicity

In order to examine enrollment patterns by school setting, | measured AP
enrollment/total school enrollment to ascertain the percentage of AP enrollment of a race
or ethnic group relative to that group’s school population. For example, in order to create
a comparable variable for rural Latinx students who were enrolled in AP, I computed
rural Latinx AP enrollment/rural Latinx school enrollment, which would tell me how

many Latinx students in rural schools were enrolled relative to their group.
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Overall, Asian students have the highest percentage of AP enrollment; across all
schools, 37% of Asian high school students enroll in AP, followed by 23% of White,
17% of Latinx, and 13% of Black students (Table 12). Over twice the proportion of Asian
students enroll in AP compared to Latinx students and Black students.

For all groups, the highest percentage of enrollment is in urban schools, followed
by suburban schools. The highest proportion of Latinx students in AP (23%) are in urban
schools compared to only 10% in rural schools. Thus, a Latinx student is almost two and
half times more likely to enroll in AP in urban settings compared to rural schools.

Results'* of a one way ANOVA suggest that there was a statistically significant
difference in AP enrollment overall by school setting in three categories (rural, suburban,
urban) and race/ethnicity for each group: Asian AP enrollment F (2, 277) = 6.99 p =.001,
772 =.05; Black AP enrollment, F (2,293) = 34.65 p <.001, ;12 =.19.; Latinx AP enrollment
F (2,292)=26.96 p <.001, ;72 = .16 and White AP enrollment F (2, 298) =57.51 p
<.001, #°= .28. These are large effect sizes according to Cohen’s (1988) guidelines, with
the exception of Asian AP enrollment, which is a small to medium effect. A post hoc
analysis was conducted to further examine differences between specific groups, and
found statistically significant differences between rural and suburban and rural and urban
(p <.001), but not between suburban and urban (p = .229), with suburban and urban

schools more likely to have higher percentages of AP enrollment than rural school

' Data for alternative schools and regional schools were not included in the ANOVA as they only had a
set of one, which would have prevented post-hoc analysis.



Table 12:
AP Enrollment by Race/Ethnicity & School Setting

Percentage AP Enrollment, Overall"
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Schools Asian Black Latinx White
School Setting n % % % %
Rural 94 29 6 10 11
Suburban 144 40 17 19 29
Urban 48 43 18 23 32
Total 301 37 13 17 23

Latinx AP Enrollment & School Setting

I analyzed Latinx AP enrollment in two ways. First, [ analyzed Latinx enrollment
by school setting in order to get a better understanding of where Latinx students were
enrolled in AP coursework. Next, I analyzed Latinx AP enrollment as a proportion
(Latinx AP enrollment/Latinx secondary enrollment) in order to determine the magnitude
of enrollment for this group. For this analysis, only schools that have Latinx enrollment
(n=295) were included.

In rural, suburban, and urban school districts that offer AP classes and enroll
Latinx students, Latinx students enroll in nonSTEM (M=25.12) at a rate of three times
AP Science (M=8.24) and over four times AP Math (M=6.46) (Table 13).

In regard to school setting, rural schools had the least Latinx AP enrollment and
suburban schools had the highest amount of Latinx students enrolled in AP. In
consideration of type of AP course and school setting, the gap between AP nonSTEM

enrollment and STEM enrollment was smallest for rural schools. The gap between

1> Calculated by AP Enrollment/Total Secondary Enrollment



nonSTEM and STEM enrollment was largest for suburban schools. The mean for Latinx
nonSTEM enrollment was 3.34 times higher than AP science in suburban schools. In
urban schools, the nonSTEM enrollment gap was almost three times higher than AP
science (Table 13). AP nonSTEM has the highest average enrollments in each of the
school settings, followed by AP science, and AP math.

Table 13:
Latinx AP Enrollment & School Setting

Latinx AP Enrollment

AP Math AP Science AP nonSTEM AP Total

M M M M

Rural 1.13 1.51 3.48 4.08
Suburban 9.21 11.95 39.96 42.90
Urban 6.02 9.39 27.30 29.79
Total 6.46 8.24 25.12 27.08

Results'® of a one way ANOVA suggest that there was a statistically significant
difference in AP enrollment overall by school setting in three categories (rural, suburban,
urban) and Latinx AP enrollment for each group: AP enrollment F (2, 292) = 38.07 p
<.001, ;12= .21; AP Math enrollment F (2, 245) =29.60 p <.001, 172= .20; AP Science
enrollment, F (2,244) =21.41 p <.001, 772= .15.; and AP nonSTEM enrollment F (2, 283)
=35.93 p <.001, °=.20. These are large effect sizes according to Cohen’s (1988)
guidelines. A post hoc analysis was conducted to further examine differences between

specific groups, and found statistically significant differences between rural and suburban

'® Data for alternative schools and regional schools were not included in the ANOVA as they only had a
set of one, which would have prevented post-hoc analysis.
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and rural and urban (p. <.001), but not between suburban and urban for AP Science (p =
.057), AP nonSTEM (p = .07), AP overall (p = .07). Suburban and urban schools had
higher AP enrollment than rural schools for Latinx students.

Latinx AP Enrollment, Proportion'’

Another way to consider Latinx AP enrollment is as a proportion of Latinx
secondary enrollment. This allows for an analysis relative to overall enrollment and
avoids conflating AP enrollment patterns with overall enrollment patterns. This was
calculated by Latinx AP enrollment/Latinx school enrollment.

In rural, suburban, and urban school districts that offer AP classes and enroll
Latinx students (n= 298), Latinx students are more likely to enroll in nonSTEM AP
courses than in either AP Math or AP Science. When considering proportion, a Latinx
student is 3.5 times more likely to take nonSTEM AP than AP Math and three times more
likely to take AP science (Table 14).

In regard to school setting, rural schools had the least Latinx AP enrollment and
urban schools had the highest amount of Latinx students enrolled in AP. In consideration
of the type of AP course and school setting, urban Latinx students had higher enrollment
in AP nonSTEM. Latinx enrollment for AP Math was highest in suburban schools. The
gap between AP nonSTEM enrollment and STEM enrollment was smallest for rural
schools. The gap between nonSTEM and STEM enrollment was largest for urban
schools. The mean for Latinx nonSTEM enrollment was 3.5 times higher than AP science

in urban schools (Table 14).

' Calculated by Latinx AP enrollment/Latinx school enrollment

75



When taking the proportion of Latinx students into account, a greater percentage
of Latinx students are enrolled in AP in urban schools. Thus, while there is a higher
number of Latinx students enrolled in AP in suburban schools (Table 13), a greater
proportion of urban Latinx students are enrolled in AP (Table 14).

Table 14:
Latinx AP Enrollment & School Setting, Proportion

Latinx Enrollment, Proportion

AP Math AP Science AP nonSTEM AP Total'®

% % % %

Rural 3 3 9 10
Suburban 5 6 17 19
Urban 4 6 21 23
Total 4 5 15 17

AP STEM v. nonSTEM Enrollment by School Setting

In order to calculate the AP STEM and nonSTEM enrollment, I analyzed
traditional schools (rural, suburban, urban) that offered AP (n=301). AP Math, AP
science, and AP nonSTEM enrollment were calculated in the following manner: race or
ethnic group AP Math enrollment/race or ethnic group secondary enrollment. For
example Latinx AP Math was calculated as: Latinx AP Math enrollment/Latinx
secondary enrollment. This tells us the proportion of Latinx students who are enrolled in
AP Math in a school and allows for comparison of the proportion of enrollment across

racial groups.

'® Totals do not necessarily add up, due to students being able to enroll in more than one course
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AP Math Enrollment

Of the schools that offered AP (n=301), 12% of Asian students enrolled in AP
Math, compared to 6% of White students and 4% of Latinx and 3% of Black students
(Figure 3). Thus, Asian students are three times more likely to enroll in AP Math than
Black or Latinx students. White students are almost twice as likely to enroll in AP Math
than Latinx students.

Figure 3:
AP Math Enrollment by Race/Ethnicity & School Setting

AP Math Enrollment by Race & Urbanicity
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In regard to school setting, suburban schools have the highest AP enrollment for
all groups, followed by urban schools. Latinx students have the highest proportion of AP
Math enrollment in suburban schools (5%), then urban schools (4%), and rural schools
(3%). The largest Latinx-White AP Math gap is found in suburban and urban schools (-

3%) (Table 15).
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Table 15:
AP Math Enrollment by Race/Ethnicity & School Setting

Proportion AP Math Enrollment'’
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Schools Asian Black Latinx White
School Setting n % % % %
Rural 109 8 1 3 2
Suburban 144 15 4 5 8
Urban 48 12 3 4 7
Total 301 12 3 4 6

AP Science

Of the schools that offered AP (n=301), 13% of Asian students enrolled in AP
Science, compared to 7% of White students and Latinx (4%) and Black students (3%)
(Figure 4). Thus, Asian students are three times more likely to enroll in AP Science than

Latinx students and four times more likely than Black students.

9 Calculated by Math AP Enrollment/Total School Enrollment



Figure 4:
AP Science Enrollment by Race/Ethnicity & School Setting

AP Science Enroliment by Race & Urbanicity
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In regard to school setting, suburban schools have the highest AP Science
enrollment for Asian (15%) and Black (5%) students (Table 16). Urban schools have the
highest AP science enrollment for Latinx (6%) and White students (10%). The Latinx-

White AP science gap is largest in urban and suburban schools (-4%).
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Table 16:
AP Science Enrollment by Race/Ethnicity & School Setting

Proportion AP Science Enrollment™

School Asian Black Latinx White
School setting n % % % %
Rural 109 10 1 2 3
Suburban 144 15 5 5 9
Urban 48 14 4 6 10
Total 301 13 3 4 7

AP NonSTEM

Of the schools that offered (n=301), 31% of Asian students enrolled in AP
nonSTEM, compared to 20% of White students and Latinx (14%) and Black students
(12%) (Figure 5). Thus, Asian students are twice more likely to enroll in AP nonSTEM
than Latinx students and Black students. White students are 1.5 times more likely to

enroll in AP nonSTEM than Latinx students.

20 Calculated by AP Science Enrollment/Total Enrollment
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Figure 5:
AP nonSTEM Enrollment by Race/Ethnicity & School Setting

AP NonSTEM Enroliment by Race & Urbanicity

== Asian == Black Latinx == White
0.4
0.3
0.2

Proportion Enroliment

/ T
0.1

0.0

Rural Suburban Urban Total

Urbanicity

Urban students have the highest nonSTEM enrollment, regardless of race or
ethnicity. In regard to school setting, Latinx students have the highest proportion of AP
nonSTEM enrollment in urban schools (21%), followed by suburban schools (17%) and
rural schools (8%) (Table 17).

Asian students are (40%) twice as likely to be enrolled in nonSTEM AP than
Latinx students (21%) in urban schools. Asian students (23%) are three times more likely
to be enrolled in nonSTEM AP than Latinx students (8%) in rural schools and they are
twice as likely (33%) in suburban schools.

Gaps also exist between White and Latinx students regardless of school setting.
There is a gap of (-2%) in rural schools, (-8%) in suburban schools, and (-6%) in urban

schools. Thus the Latinx-White nonSTEM gap is largest in suburban schools.



Table 17:
AP nonSTEM enrollment by Race/Ethnicity & School Setting

Proportion AP nonSTEM Enrollment”'

Schools Asian Black Latinx White
School Setting n % % % %
Rural 109 23 6 8 10
Suburban 144 33 15 17 25
Urban 48 40 15 21 27
Total 301 31 12 14 20

For AP Math, there is a Latinx-Asian gap of (-8%) and a (-2%) Latinx-White gap.
For AP Science, there is a Latinx-Asian gap (-9%) and a (-3%) Latinx-White gap. For
AP nonSTEM, there is a gap of (-17%) between Asian students and Latinx students and
(-6%) between White and Latinx students.

Thus, the greatest enrollment gap for Latinx students and Asian and White
students is in AP nonSTEM enrollment. However, a larger proportion (15%) of Latinx
students enroll in nonSTEM compared to AP Math (4%) and AP science (5%). This
demonstrates that while AP NonSTEM has higher enrollment for Latinx students, it has

even higher enrollment for Asian and White students as well; thus, gaps persist.

Research Question 3: AP Completion

Regarding RQ3, which asks: To what extent does racial disproportionality for
Latinx AP completion exist? Are there differences by school setting in passing the
course and taking the exam for Latinx students?, I first had to define the meaning

of AP completion.

?! Calculated by AP Enrollment/Total Enrollment



AP completion in this study refers to the outcomes of an AP course: (1) whether
students take the AP exam and (2) whether students pass the exam with a score of three
or above. Therefore, examining test taking patterns and scores are both facets of AP
completion. I analyzed AP completion patterns for not passing the AP exam, not taking
the AP exam, and scores for students in the 2015-6 school year.

Completion: Not Taking the Exam

Out of schools with at least one AP course available (n=301), the highest
proportion of students not taking the exam out of possible courses enrolled are Black
students (26.3%), followed by Latinx (16.0%), White (15.2%) and Asian students (7.1%)
(Table 18).

Table 18:
AP Completion: Students Taking the AP Exam

Took the Exam
Race/Ethnicity* n %
Asian 15,293 92.9
Black 11,324 73.7
Latinx 9,092 84.0
White 64,596 84.8

Completion: Not Passing the Exam

Out of schools with at least one AP course available, the highest percentage of
students who took the exam but did not pass are Black students (40.3%), followed by

Latinx (27.6%), White (18.7%) and Asian students (13.8%) (Table 19).

2 Sample size for Asian students (n=236), Black (n=252), Latinx (n=248) and White (n=300).



Black students are 2.15 times more likely to not pass compared to White students
and Latinx students are 1.5 times more likely to not pass compared to White students.
Compared to Asian students, Latinx students are twice as likely to not pass the exam and

Black students are three times as likely to not pass the exam (Figure 6).

Table 19:
AP Completion: Students Who Did Not Pass the Exam
Did Not Pass the Exam
Race/Ethnicity* n %

Asian 2,111 13.8
Black 4,565 40.3
Latinx 2,509 27.6
White 12,068 18.7

> Sample size for Asian students (n=236), Black (n=252), Latinx (n=248) and White (n=300).
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Figure 6:
AP Exams Not Passed or Taken by Race/Ethnicity

AP Exams Not Passed or Taken by Race/Ethnicity
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Latinx AP Completion and School Setting

The calculations for Latinx AP completion represent the mean percentages of
students by type of school setting. A higher percentage of rural (35%) Latinx students
did not take the exam compared to suburban (25%) or urban (20%). Urban Latinx
students (27%) were three times more likely to not pass compared to rural (9%) students

(Table 20).



Table 20:
Latinx AP Completion by School Setting
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Did Not Take the Exam Did Not Pass Exam
n=243 n=230
School Setting % SD % SD
Rural 35.0 0.90 9.0 0.31
Suburban 25.0 0.31 22.0 0.22
Urban 20.0 0.19 27.0 0.25
Total 27.0 0.53 20.0 0.27

Disproportionality and AP Scores

College Board data (2016) was used for the analysis of AP scores in Virginia.

Across all AP exams in Virginia (n=37), Asian (M = 3.13) and White students (M = 3.13)

had higher mean AP exam scores than Black (M = 2.11) and Latinx students (M =2.65)

(Figure 7).
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Figure 7:
Mean AP Exam Scores by Race/Ethnicity

Mean AP Exam Scores by Race/Ethnicity
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Mean AP score
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Regardless of category, students passed at higher rates for nonSTEM exams in
comparison to STEM exams. Asian and White students completed the course at higher

rates and passed the exam, in comparison to Black and Latinx students (Table 21).

Table 21:
AP Scores by Race/Ethnicity and Type of Exam
Total Exams STEM Exams  NonSTEM Exams
n=37 n=12 n=25
Race/Ethnicity M %" M % M %

Asian 3.13 70.4 3.17 67.4 3.11 73.2
Black 2.11 36.6 2.22 34.9 2.06 37.5
Latinx 2.65 54.1 2.54 47.9 2.70 57.3
White 3.13 67.0 3.06 63.9 3.17 68.5

2 Percentage is a calculation of total pass scores/total group of students
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STEM Completion

Within STEM, the average of all Latinx students taking AP STEM exams did not
exceed a score of a three or above, with the exception of Calculus BC (M = 3.30). Mean
scores ranged from 1.93 (Physics A) to 3.30 (Calculus BC). The highest percentage pass
rate for Latinx students was for Calculus BC (71%) followed by Psychology (56%),
Calculus AB (55%), and Physics-Electrical (54%). The lowest percentage pass rate was
for Physics A (25%) (Figure 8, Table 22).

Figure 8:
AP STEM Scores by Race/Ethnicity
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Table 22:
STEM AP scores by Race/Ethnicity

STEM Pass Rate

AP Exam Asian Black Latinx White
% % % %
Calculus BC 87 62 71 82
Psychology 77 50 56 75
Calculus AB 69 39 55 66
Physics, Elec. 79 64 54 76
Computer Science 72 42 43 65
Biology 70 29 47 70
Physics, Mech. 72 47 46 73
Chemistry 65 21 44 58
Statistics 70 30 42 61
Env. Science 47 19 34 53
Physics B 38 27 30 44
Physics A 31 12 25 41

Latinx AP Completion

In order to analyze Latinx AP scores, only exams with Latinx participants were
included (n=35). Overall, there were more passing scores for Latinx students than
failures, as 53% of Latinx students passed their AP exams. However, when broken down
by STEM v. nonSTEM, only 47% of Latinx students passed STEM exams in contrast to

65% passing nonSTEM exams (Table 23).
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Table 23:
Mean Latinx AP Scores: Pass and Failures

Pass Fail
Exams n % SD % SD
STEM 12 46.6 0.13 53.4 0.13
nonSTEM 23 65.3 0.17 38.3 0.14
Total 35 58.9 0.18 44.0 0.15

Comparing mean STEM/Non-STEM AP scores, the results of a one way ANOVA
found a statistically significant difference in Latinx passing scores and type of exam, F
(1,33)=11.68 p=.002 5>=.26. Latinx students were much more likely to pass
nonSTEM AP exams than to pass STEM AP exams, as well as Latinx failing scores and
type of exam (STEM,nonSTEM), F (1,33) = 11.14 p =.002 °=.25. These are large effect
sizes according to Cohen’s (1988) guidelines.
Latinx and nonSTEM Scores

On the whole, nonSTEM passing scores can be grouped into two categories:
languages and art for Latinx students. With the exception of Spanish Language (M =
4.10) (Table 24), within nonSTEM, the average of all Latinx students taking AP
nonSTEM exams did not exceed a score of four or above. Both the Chinese Language
exam and Studio Art-3D had 100% pass rates; however, there were fewer than ten

students who took the course or exam. Spanish Language had a 95% pass rate.



Table 24:
Latinx Students and AP NonSTEM Scores

AP Score Pass Rate
AP NonSTEM Exam M %
Chinese Language™ 3.40 100
Studio Art 3D* 3.50 100
Spanish Language 4.09 95
Studio Art Draw 3.35 85
Studio Art 2D 3.44 83
French Language 3.16 77
Art History 2.98 72
Seminar 2.86 72
Italian 2.81 69
Spanish Literature 3.02 68
Economics, Micro 2.87 65
German Language 3.27 64
Economics, Macro 2.77 54
Latin 2.65 53
English Composition 2.75 52
English Literature 2.68 52
Human Geography 2.66 51
Government, U.S. 2.61 50
World History 2.57 50
U.S. History 2.59 49
Music Theory 2.39 45
European History 2.44 44
Government, Comp. 2.44 43

*note - Less than ten students took the exam

In the state of Virginia, over two thirds (69%) of public high school students have
access to at least one AP course. Suburban schools, where the highest number of Latinx
students are enrolled, have the greatest amount of course offerings. One area of access

disproportionality is for alternative schools. Only one alternative school in Virginia offers
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an AP course, a troubling consideration because Latinx students are disproportionately
enrolled in alternative schools in Virginia. There is disproportionality for Latinx students
in regard to AP enrollment, especially for STEM coursework. In regard to completion, a
disproportionate amount of Latinx students fail to pass the exam. In the next section, |
analyzed two school districts in order to determine access, enrollment and completion at

the school level.



93

Chapter 5: Findings - School District Analysis

Regarding RQ4, To what extent does racial disproportionality for Latinx AP
access, enrollment, and completion exist between and within diverse school districts?
How is AP access and participation impacted by racial segregation?, 1 selected two
districts that were diverse and had a high percentage of Latinx school and AP enrollment.
In addition to having financial resources and the benefit of being a suburb of Washington
D.C., both Fairfax County and Prince William County have larger proportions of non-
White students than other school districts in the state of Virginia (Table 25).

Table 25:
Racial/Ethnic Demographics in Secondary Schools, 2015-16>

Fairfax Prince William Virginia
% % %
Asian 16 8 6
Black 14 22 23
Latinx 30 30 13
White 36 33 53
Other 4 7 5

Fairfax County has 39 high schools: 62% are traditional (n=25), 21% are
alternative (n=8), 15% are special education (n=6), and one is a regional school. Of all
the secondary schools in Fairfax County, 25% or 14 do not offer AP; these are the

alternative and special education schools. Of the schools that offer AP, 32% (n=8) offer

> Although more current numbers are available, I chose to review 2015-16 Enrollment data in order to
align with the 2015-6 Civil Rights Data Collection data and 2016 College Board data.



fewer than eight courses; 68% (n=17) offer more than 21 courses. There are no schools
that offer 8-20 courses.

Prince William County has 13 secondary schools of which 85% are traditional
(n=11); one is special education and one is alternative. With the exception of the special
education school, all schools offer AP (91.7%), including alternative. Course offerings
range from 1-30. For this analysis, I analyzed the traditional schools (n=11) and the
alternative school (n=1). Of the traditional schools, 27% (n=3) offer fewer than five
courses, 55% (n=6) offer more than 21 courses, and 18% (n=2) offer a midrange of
courses.

Fairfax County Schools
Disproportionality in Access: AP Course Offerings

Of the total schools in Fairfax County (n=39), 38% (n=15) are considered diverse
(30-59% Black/Latinx enrollment); 33% (n=13) of schools are Predominantly White (<
30% Black/Latinx enrollment), 21% (n==8) are segregated (60-79% Black/Latinx
enrollment), and 8% (n=3) are intensely segregated (80-99% Black/Latinx enrollment).

Of traditional schools (n=25), the three segregated schools have the least number
of course offerings available (2-5 courses; M= 3), in contrast to diverse schools (2 - 29
courses; M=18.11) or predominantly White schools (3-29 courses; M= 22.31). One
magnet school, Thomas Jefferson is 96% White, with 2% Latinx and 4% minority overall
that offers 24 courses (Table 26). Alternative and special education schools are

overwhelmingly segregated or intensely segregated; with no AP classes available in
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schools in either of these categories, many minority students do not have access to
advanced coursework (Table 27).

Table 26:
AP Course Availability in Traditional And Regional Schools in Fairfax County

AP Courses Latinx Black/Latinx
School Segregation Available Enrollment Enrollment

Traditional n % %
Lake Braddock Predominantly White 29 18 24
Langley High Predominantly White 29 5 6
Oakton High Predominantly White 29 1 15
Westfield High Diverse 29 21 33
Fairfax High Diverse 27 21 31
West Springfield Predominantly White 27 16 23
Falls Church High Diverse 26 48 55
Herndon High Diverse 25 39 47
Madison High Predominantly White 25 12 14
Woodson High Predominantly White 25 11 16
Mclean High Predominantly White 24 12 15
Thomas Jefferson**®  Predominantly White 24 2 4
Chantilly High Predominantly White 23 14 21
South County Predominantly White 23 11 29
Centreville High Predominantly White 22 17 26

*% Thomas Jefferson is a regional magnet school
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School AP Courses Latinx Black/Latinx
Segregation Available Enrollment Enrollment

Traditional n % %

Hayfield Diverse 22 21 48

West Potomac Diverse 22 34 52
Predominantly

Robinson White 7 14 20

South Lakes High Diverse 6 24 37

Annandale High Segregated 5 43 60

Edison High Diverse 4 32 54
Predominantly

Marshall High White 3 17 22

Lee High Diverse 2 40 54

Mount Vernon Segregated 2 42 69

Stuart High Segregated 2 50 60




Table 27:

Percent Black/Latinx Enrollment In Alternative And Special Education Schools in

Fairfax County
School Setting School AP Courses Latinx Black/Latinx
Segregation Available Enrollment Enrollment
n % %
Alternative
Intensely
Alc At Bryant Segregated 0 53 87
Achievement Integrity And Intensely
Maturity Segregated 0 44 80
Intensely
Bryant Alternative High Segregated 0 56 80
Fairfax County Adult High Segregated 0 66 75
Mountain View High Segregated 0 59 72
Alc At Mountain View Segregated 0 50 65
Interagency Alt. Sec. Ctr Segregated 0 39 58
Cedar Lane School Diverse 0 26 44
Special Education
Intensely
Transitional Esol Segregated 0 85 88
Key Center Segregated 0 25 68
Quanter School Road Diverse 0 31 56
Kilmer Center Diverse 0 21 46
Pulley Career Center Diverse 0 22 41
Davis Career Center Diverse 0 26 36

Disproportionality in AP Enrollment

In Fairfax County schools offering AP (n=25), Asian students comprise 18% of

total school enrollment, and 29% of AP enrollment. White students are also

disproportionately enrolled in AP at 50% compared to their school enrollment or 43%.
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Black (-5% ) and Latinx students (-14%) are also disproportionately enrolled, but in the
opposite direction (Table 28).

Table 28:
Overall AP Enrollment Disproportionality in Fairfax County Schools

AP
% School®’ % AP Enrollment
Enrollment  Enrollment  Discrepancy
Asian 18 29 11
Black 11 6 -5
Latinx 23 9 -14
White 43 50 7

Gaps between school and AP enrollment proportions vary widely within the
school district. As can be seen in Table 28, Asian students were disproportionately
overrepresented in AP enrollment in the majority of Fairfax County schools. White
students were disproportionately overrepresented in AP classes based upon their
enrollment, as well. In contrast, Black students and Latinx were disproportionately

underrepresented (Table 29).

*7School enrollment reflects out of schools offering AP (n=25).



Table 29:

School Enrollment **and AP Enrollment’® by Race/Ethnicity in Fairfax County Schools

Asian Black Latinx White

% % % % % % %
School % School AP School AP School AP

School Enroll AP Enroll Enroll  Enroll Enroll Enroll Enroll Enroll
Annandale 20 21 17 21 43 25 17 29
Centreville 32 44 9 5 17 8 38 40
Chantilly 30 44 7 6 14 6 44 41
Edison 15 20 21 20 32 0 27 40
Fairfax High 22 31 10 8 21 14 41 42
Falls Church 21 27 7 9 48 29 20 31
Hayfield 14 19 27 25 21 12 32 37
Herndon 12 16 8 6 39 15 37 58

Lake
Braddock 19 23 6 5 18 13 50 53
Langley 24 29 1 0% 5 4 65 62
Lee 24 13 14 23 40 23 19 33
Madison 14 15 2 1 12 7 66 71
Marshall 18 33 5 0 17 0 54 67
McLean 22 28 3 2 12 6 58 60
Mount

Vernon 6 7 27 24 42 27 20 35
Oakton 27 29 5 3 10 6 53 56
Robinson 14 19 6 7 14 9 59 60
South County 19 22 18 12 11 9 46 50
South Lakes 12 22 13 5 24 11 44 54
Stuart 14 33 10 0 50 0 23 67

*¥ School enrollment is %enrollment/%total secondary enrollment excluding alternative and special
education schools (n=25)

2% AP enrollment is % AP enrollment/total AP enrollment (n=25)
30 Percentage is less than 1 (.44%)



Asian Black Latinx White

% % % % % % %
School % School AP School AP School AP
School Enroll AP Enroll Enroll Enroll Enroll Enroll Enroll Enroll
West
Potomac 6 8 18 10 34 17 37 61
West
Springfield 14 17 7 5 16 11 57 61
Westfield 21 32 12 9 21 10 41 46
Woodson 22 28 5 3 11 8 56 57
Thomas
Jefferson 63 63 2 1 2 2 26 26

Gaps persist for Black and Latinx students regardless of AP Math, AP Science or
AP nonSTEM; however gaps are larger for STEM coursework between Latinx students
and Asian and White students. For example, Latinx students are underrepresented in AP
Math (-18%) and Asian students are overrepresented (+20%) (Table 30).

Of the schools that offer AP, 32% (n=8) do not offer AP Science: Annandale,
Edison, Lee, Marshall, Mount Vernon, Robinson, South Lakes, and Stuart. These are also
schools with fewer than seven AP course offerings available.

As aresult, the AP science enrollment only reflects those schools that offer AP
Science (n=17). Latinx students have the largest AP Math underrepresentation (-16%),
AP Science underrepresentation (-15%) and AP nonSTEM underrepresentation (-12%) of
any racial/ethnic group. Asian students have the largest overrepresentation in STEM and

White students in nonSTEM.
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Table 30:
Fairfax County Schools: AP STEM & nonSTEM Enrollment Disproportionality

% AP % AP
% School % AP Math® AP Math  Science” AP Science NonSTEM NonSTEM
Enrollment Enrollment Discrepancy Enrollment Discrepancy Enrollment Discrepancy

Asian 18 35 17 33 15 22 4

Black 11 8 -3 5 -6 7 -4
Latinx 23 7 -16 8 -15 11 -12
White 43 45 2 48 5 55 12

Latinx AP enrollment

Of the 25 schools with Latinx students that offer AP, 44% (n=11) have a
disproportionality greater than -10% for AP course enrollment. The high school with the
greatest disproportionality is Stuart (50%), followed by Edison (32%), and Herndon

(24%). One school, Thomas Jefferson has proportional enrollment (Table 31).

! AP Math is calculated by AP Math enrollment/total AP math enrollment
% AP Science (n=17) and AP Math and NonSTEM (n=25) due to course availability.
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Table 31:
Latinx School Enrollment and AP Enrollment Disproportionality in Fairfax County Schools
School AP
No. of AP Enrollment, Enrollment
courses Latinx Latinx Disproportionality™

School offered % %
Stuart 2 50 0 -50
Edison 4 32 0 -32
Herndon 25 39 15 24
Falls Church 26 48 29 -19
Annandale 5 43 25 -18
West Potomac 22 34 16 -18
Lee 2 40 23 -17
Marshall 3 17 0 -17
Mount Vernon 2 42 27 -15
South Lakes 6 24 11 -13
Westfield 29 21 10 -11
Centreville 22 17 8 -9
Hayfield Secondary 22 21 12 -9
Chantilly 23 14 6 -8
Fairfax High 27 21 14 -7
Madison 25 12 6 -6
McLean 24 12 6 -6
West Springfield 27 16 10 -6
Lake Braddock 29 18 13 -5
Robinson 7 14 9 -5
Oakton 29 10 6 -4
Woodson 25 11 8 -3
South County 23 11 9 -2
Langley 29 5 4 -1
Thomas Jefferson 24 2 2 0

33 Difference between school enrollment and AP enrollment
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Overall, out of traditional schools offering AP (n=25), Latinx student STEM AP
enrollment is slightly less than nonSTEM AP enrollment. Gaps and differences emerge
when analyzing at the school level. One high school has higher Latinx enrollment for AP
Math than nonSTEM: Annandale. Of the schools having Latinx students enrolled in AP

(n=22), NonSTEM enrollment is higher than STEM in 20 schools or 90% (Table 32).



Table 32:

Latinx and AP STEM Enrollment in Fairfax County Schools
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Total AP AP Math AP Science AP nonSTEM
School Enrollment Enrollment Enrollment Enrollment

% % % %

Falls Church 29 4 8 25
Mount Vernon 27 7 n/a 21
Annandale 25 17 n/a 9
Lee 23 0 n/a 23

West Potomac 17 3 5 16
Herndon 15 2 4 15
Fairfax 14 2 5 13

Lake Braddock 13 3 5 12
Hayfield 12 2 3 12
South Lakes 11 0 n/a 11
West Springfield 11 2 5 10
Westfield 10 2 4 9
Robinson 9 2 n/a 7
South County 9 2 2 8
Centreville 8 2 2 7
Woodson 8 2 3 7
Madison 7 1 3 7
Chantilly 6 2 2 5
McLean 6 1 2 5
Oakton 6 2 2 5
Langley 4 2 3 3
Thomas Jefferson 2 1 0 2
Edison 0 0 n/a 0
Marshall 0 0 n/a 0
Stuart 0 0 n/a 0
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Latinx AP Enrollment and Segregated Schools

Of the schools that offer AP (n=25), Latinx students have a higher AP Math
enrollment in predominantly White schools (M=15), compared to segregated schools
(M=T7). Latinx students have higher enrollment in diverse schools in regard to total AP
enrollment (M=77), AP Science (M=35) and AP nonSTEM (M=73 (Table 33).

Table 33:
Latinx AP Enrollment and Segregated Schools in Fairfax County

Latinx AP Enrollment

Segregation Schools Enrollment™
Index n M SD
AP Math
enrollment Predominantly White 13 15 7.01
Diverse 9 12 9.54
Segregated 3 7 6.51
Total 25 13 8.14
AP science
enrollment Predominantly White 11 26 14.70
Diverse 6 35 7.51
Segregated 0 0 0
Total 17 29 13.16
AP nonSTEM
enrollment Predominantly White 13 58 31.68
Diverse 9 73 50.56
Segregated 3 10 11.24
Total 25 57 41.70
Total AP
enrollment Predominantly White 13 63 33.68
Diverse 9 77 53.65
Segregated 3 16 14.29
Total 25 62 43.49

34
Because these means reflect students, means have been rounded to the nearest whole number.
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Disproportionality in AP Completion

Out of schools with all race/ethnicities enrolled in AP (n=22), the highest
proportion of students not taking the exam out of possible courses enrolled are Latinx
students (5.6%), followed by Black (5.4%), White (2.4%) and Asian students (1.7 %).

Latinx students are 3.3 times more likely to not take an exam compared to Asian
students and 2.3 times more likely than Whites students (Table 34).

Table 34:
AP Completion: Students Taking the Exam in Fairfax County Schools

Did Not Take the Exam Took the Exam
Race/Ethnicity n % n %
Asian 140 1.7 8,301 98.3
Black 74 52 1,345 94.8
Latinx 127 5.6 2,128 94.4
White 320 24 12,874 97.6

Out of schools with all race/ethnicities enrolled in AP and AP available (n=22),
the highest proportion of students not passing the exam out of possible courses enrolled
are Black students (26.8%), followed by Latinx (22.0%), White (11.8%) and Asian
students (9.2%) (Table 35). Black students are 2.3 times more likely to not pass
compared to White students and Latinx students are 1.86 times more likely to not pass
compared to White students. Compared to Asian students, Black and Latinx students are

almost three times less likely to pass the exam.
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Table 35:
AP Completion: Students Not Passing the Exam in Fairfax County Schools

Did Not Pass the Exam Took the Exam
Race/Ethnicity n % n %
Asian 767 9.2 8,301 98.3
Black 361 26.8 1,345 94.8
Latinx 468 22.0 2,128 94.4
White 1522 11.8 12,874 97.6

When analyzing by Latinx completion and schools, stark contrasts emerge among
schools. Of the schools with Latinx enrollment and offering AP (n=22), only one, Lee,
had a 100% pass and test-taking rate. Of the remainder, 18% had Latinx students with a
failure rate above 50%. The remainder had failure rates ranging from 0% (Lee, Thomas
Jefferson) to 41% (West Potomac).In regard to not taking the exam, two schools had over

25% of Latinx students not taking the exam: Annandale and Mount Vernon (Table 36).
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Table 36:
Latinx Students and Completion in Fairfax County Schools

Did not  Did not Total

Latinx AP take the takethe  Taking Did not
enrollment exam exam®  the Exam Did not pass pass36
n n % n n %
Annandale 19 4 28 15 14 93
Mount Vernon 28 7 25 21 14 67
Robinson 55 2 4 53 35 66
South Lakes 16 2 13 14 8 57
West Potomac 121 7 6 114 47 41
Herndon 112 2 2 110 41 37
Oakton 73 7 10 138 23 37
Hayfield 88 2 2 86 32 36
Fairfax 127 19 15 108 38 35
Lake Braddock 142 4 3 138 44 32
Westfield 91 5 5 86 26 30
South County 64 7 11 57 17 30
West
Springfield 97 7 7 90 26 29
Centreville 73 7 10 66 17 26
Falls Church 127 19 15 108 35 26
Madison 67 7 11 60 14 23
Woodson 67 4 6 63 14 22

%% Calculated by the number of Latinx who did not take the test/ Latinx AP enrollment
%% Calculated by the number of Latinx who did not pass/ Latinx AP enrollment



Did not  Did not Total

Latinx AP take the takethe  Taking Did not
enrollment exam exam®  the Exam Did not pass pass38
n n % n n %
Chantilly 58 5 7 54 11 20
McLean 58 7 12 51 8 16
Langley 37 4 11 33 4 12
Thomas
Jefferson 28 0 0 0 0 0
Lee 7 0 0 0 0 0
Edison” 0 0 0 0 0 0
Marshall 0 0 0 0 0 0
Stuart 0 0 0 0 0 0

Latinx Completion and Segregated Schools

On average, Latinx students in segregated schools had a greater proportion of
students not passing the exam (16%) followed by diverse schools (5%) and
Predominantly White schools (2%). Latinx students in segregated schools had a greater
instance of not taking the exam (23%) followed by Predominantly White schools (7.5%)

and diverse schools (7.2%).

37 Calculated by the number of Latinx who did not take the test/ Latinx AP enrollment
*¥ Calculated by the number of Latinx who did not pass/ Latinx AP enrollment
%% Three schools: Lee, Marshall, and Stuart do not have Latinx AP enrollment.
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Prince William County Schools

Disproportionality in Access: AP Course Offerings

Of the total secondary schools in Prince William County, fewer than a third have
diverse student bodies. Predominantly White schools (segregated), on average, have
nearly twice as many AP offerings as schools that are predominantly minority
(segregated). Alternative (n=1) and schools for students with special needs (n=0) have the
least number of AP courses offered. Schools with the highest Latinx enrollment (50% or
higher) offer, on average, 10 AP courses, nearly half the average offered in

predominantly White schools (Table 37).



Table 37:

AP Course Availability in Prince William County Schools

111

School AP Courses Latinx Black/Latinx
Segregation Available Enrollment Enrollment

Traditional n % %
Predominantly

Battlefield White 30 13 21

C.D. Hylton Segregated 25 31 60

Osbourn Park Diverse 25 25 40

Woodbridge Diverse 24 29 52
Predominantly

Patriot High White 22 15 27

Forest Park Diverse 21 19 45

Intensely

Freedom High Segregated 16 53 83

Potomac High Segregated 10 22 74
Predominantly

Brentville White 5 13 17

Stonewall Jackson Segregated 4 52 70

Garfield Segregated 1 49 73

Alternative & Special
Education
New Direction®’ Segregated 1 46 78
Independent Hill Diverse 0 20 55

40 Alternative School
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Disproportionality in AP Enrollment

Although one alternative school offers AP, it is not included in the following
calculations because of its potential to skew data. Of traditional schools offering AP
(n=11), Asian and White students were disproportionately overrepresented in AP
enrollment. In contrast, Black and Latinx students were disproportionately
underrepresented.

White students comprise 34% of total school enrollment, and 45% of AP
enrollment. Asian students are also disproportionately overenrolled in AP at 12%
compared to their school enrollment of 8%. Black students are disproportionately
underenrolled in AP at 17% compared to their school enrollment of 22%. Latinx students
comprise 29% of total school enrollment, and only 18% of AP enrollment (Table 38).

Thus, Latinx students have the highest disproportionality.

Table 38:
Overall AP Enrollment Disproportionality in Prince William County Schools

AP
% School*! % AP Enrollment
Enrollment  Enrollment  Discrepancy
Asian 8 12 4
Black 22 17 -5
Latinx 29 18 -11
White 34% 45 9

*1'School enrollment reflects out of traditional schools offering AP (n=11).
“2White school enrollment is 33% for all schools in Prince William; 34% for traditional schools (n=11).
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Gaps between school and AP enrollment proportions vary widely within the
school district. For Latinx students, gaps in AP enrollment range from (-26%) at
Stonewall Jackson to (+2%) at Brentville. The largest gaps for Latinx students were for
Stonewall Jackson (-26%) and Osbourn Park (-10%). In contrast, White students at
Stonewall Jackson were overrepresented by +20% and +8% at Osbourn (Table 39).

Table 39:
School Enrollment” and AP Enrollment™ by Race/Ethnicity in Prince William County Schools

Asian Black Latinx White
% % % % % % % %
School AP School AP School AP School AP
Enrollment Enrollment Enrollment enrollment Enrollment enrollment Enrollment enrollment
Battlefield 11 15 8 8 13 10 61 61
Brentville 4 3 4 0 13 15 74 76
C.D.
Hylton 7 9 29 29 31 24 23 27
Forest
Park 7 9 25 17 19 13 39 49
Freedom
High 6 9 30 30 53 49 7 8
Garfield 9 12 24 29 49 35 12 17
Osbourn
Park 10 13 15 14 25 15 43 51
Patriot
High 11 14 12 9 15 11 55 57
Potomac
High 7 13 51 43 22 15 13 22
Stonewall
Jackson 6 12 18 15 52 26 19 39
Woodbridge 8 11 23 16 29 21 33 45

*# School enrollment is %enrollment/%total secondary enrollment excluding alternative and special
education schools (n=11)
* AP enrollment is % AP enrollment/total AP enrollment (n=11)
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For the following section, I will present data in two tables (Table 40 and 41): one
will differentiate between AP Math and AP Science (as done in CRDC data) and the
other will combine and average the data into one category: AP STEM. While it is useful
to conceptualize coursework as either STEM or nonSTEM, it is also important to
differentiate between AP Math and AP Science for policy recommendations.

Of the traditional schools that offer AP (n=11), 33% (n=3) do not offer AP
Science: C.D Hylton, Garfield, and Stonewall Jackson; 9% (n=1) does not offer AP
Math: Garfield. Out of Prince William’s traditional schools, gaps persist for Black and
Latinx students regardless of AP Math, AP science or AP nonSTEM; however gaps are
larger for STEM coursework between Latinx students and Asian and White students. For
example, Latinx students are underrepresented in AP Math (-12%), whereas Asian
students (+8%) and White students (+18%) are overrepresented. Latinx students are also
underrepresented (-12%) in AP Science, whereas Asian students (8%) and White students
(17%) are overrepresented (Table 40). White students exhibit the largest gap (+18%) with
AP Math enrollment (Table 40).

Table 40:
AP Enrollment Disproportionality in Prince William County Schools

% AP
% School % AP Math AP Math % AP Science AP Science  Non STEM  Non STEM
Enrollment Enrollment  Discrepancy Enrollment Discrepancy  Enrollment Discrepancy

Asian 8 16 8 16 8 12 4
Black 22 15 -7 16 -6 17 -5
Latinx 29 17 -12 17 -12 18 -11

White 344 52 18 51 17 51 17

43 White school enrollment is 33% for all schools in Prince William; 34% for traditional schools (n=11).
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Latinx students have the largest underrepresentation in both STEM and nonSTEM

coursework in Prince William. White students have the largest overrepresentation in both

categories (Table 41).
Table 41:
AP STEM v. nonSTEM Enrollment Disproportionality in Prince William County Schools
% AP % AP
% School STEM* AP STEM Non STEM Non STEM
Enrollment Enrollment  Discrepancy Enrollment Discrepancy
Asian 8 16 8 12 4
Black 22 15 -7 17 -5
Latinx 29 17 -12 18 -11
White 34 52 18 51 17

Latinx AP enrollment

Of the traditional schools with Latinx students that offer AP, 36% (n=4) have a
disproportionality greater than -10% for AP course enrollment. The high school with the
greatest disproportionality is Stonewall Jackson (-26%), followed by Woodbridge (-18%)

and Garfield (-14%). No schools have proportional AP enrollment (Table 42).

** AP Stem is average of AP Math and AP Science
*TWhite school enrollment is 33% for all schools in Prince William; 34% for traditional schools (n=11).
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Table 42:
Latinx AP Enrollment Disproportionality in Prince William County

No. of AP School Enrollment, AP enrollment

courses Latinx Latinx Disproportionality*

School offered % %
Stonewall Jackson 4 52 26 -26
Woodbridge 24 29 21 -18
Garfield 1 49 35 -14
Osbourn Park 25 25 15 -10
C.D. Hylton 25 31 24 -7
Potomac High 10 22 15 -7
Forest Park 21 19 13 -6
Freedom High 16 53 49 -4
Patriot High 22 15 11 -4
Battlefield 30 13 10 -3
Brentville 5 13 15 -2

As with the earlier section on AP enrollment, I will present data in two tables
(Table 43 and 44): one will differentiate between AP Math and AP Science (as done in
CRDC data) and the other will combine and average the data into one category: AP
STEM.

Several high schools (n=6) have higher Latinx proportion for AP STEM than
nonSTEM: Brentville, Forest Park, Osbourn Park, Potomac, Stonewall Jackson and
Woodbridge. Higher proportion of enrollment in AP Science over other AP courses

include: Forest Park, Osbourn, Patriot and Woodbridge. NonSTEM enrollment is higher

8 Difference between school enrollment and AP enrollment
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than STEM for the following: Battlefield, C Hylton, Freedom and Patriot. Garfield, a

school with 49% Latinx enrollment, only has nonSTEM coursework available (Table 43).

Table 43:
Latinx and STEM Enrollment in Prince William County Schools

Percent Latinx Enrollment

School AP AP Math AP Science AP nonSTEM
School Enrollment  Enrollment  Enrollment Enrollment Enrollment

% % % % %
Freedom High 53 49 43 47 50
Garfield 49 35 n/a n/a 35
Stonewall Jackson 52 26 38 n/a 22
C.D. Hylton 31 24 18 18 24
Woodbridge 29 21 23 21 20
Brentville 13 15 18 n/a 13
Osbourn Park 25 15 16 15 14
Potomac High 22 15 16 0 14
Forest Park 19 13 12 13 12
Patriot High 15 11 9 12 11
Battlefield 13 9 9 8 10

Note: n/a = schools do not offer AP Math or AP Science



Table 44:
Latinx and STEM v. nonSTEM Enrollment in Prince William County Schools

Percent Latinx Enrollment

School AP STEM AP nonSTEM

School Enrollment AP Enrollment  Enrollment Enrollment
% % % %
Freedom High 53 49 45 50
Garfield 49 35 n/a 35
Stonewall Jackson 52 26 38 22
C.D. Hylton 31 24 18 24
Woodbridge 29 21 22 20
Brentville 13 15 18 13
Osbourn Park 25 15 16 14
Potomac High 22 15 16 14
Forest Park 19 13 13 12
Patriot High 15 11 10 11
Battlefield 13 9 9 10

Latinx AP Enrollment and Segregated Schools

One school, Freedom High, is intensely segregated; it has the highest Latinx
enrollment for AP science and AP nonSTEM. Of the remaining schools, Latinx AP
enrollment is highest in diverse schools; this remains true regardless of whether the
coursework is STEM or nonSTEM (Table 45).

This may be related to the fact that diverse schools in Prince William county
offer, on average, the highest amount of course offerings available (M=23), whereas

segregated schools offer on average 10 courses.
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Table 45:
Latinx AP Enrollment and Segregated Schools in Prince William County Schools

Latinx AP Enrollment
Schools Enrollment
Segregation n M SD
Predominantly
AP Math enrollment White 3 14 9.64
Diverse 3 36 15.10
Segregated 4 14 9.43
Intensely
Segregated 1 25
Total 11 21 14.04
Predominantly
AP Science enrollment White 3 17 15.63
Diverse 3 57 28.36
Segregated 4 6 12.50
Intensely
Segregated 1 64
Total 11 28 29.43
AP nonSTEM Predominantly
enrollment White 3 67 54.08
Diverse 3 114 25.16
Segregated 4 75 88.27
Intensely
Segregated 1 151
Total 11 90 62.04
Predominantly
Total AP enrollment White 3 70 53.33
Diverse 3 134 35.79
Segregated 4 82 82.08
Intensely Segregated 1 178

Total 11 102 64.79
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Disproportionality in AP Completion

Out of schools with all race/ethnicities enrolled in AP and courses available
(n=11), the highest proportion of students not taking the exam out of possible courses
enrolled are Latinx students (4.1%), followed by Black (3.5%), White (2.7%) and Asian
students (2.2%). Latinx students are 1.5 times more likely to not take an exam than White
students and twice more likely than Asian students (Table 46).

Table 46:
AP Completion: Taking the Exam by Race/Ethnicity in Prince William County

Did Not Take the Exam Took the Exam
Race/Ethnicity n % n %
Asian 26 2.2 1,118 97.8
Black 50 3.5 1,371 96.5
Latinx 63 4.1 1,468 95.9
White 112 2.7 4,016 97.3

Out of traditional schools in Prince William (n=11), the highest proportion of
students not passing the exam out of possible courses enrolled are Black students
(45.8%), followed by Latinx (37.8%), White (24.8%) and Asian students (25.7%) Latinx
students are 1.5 times likely to not pass compared to Asian and White students (Table

47).
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Table 47:
AP Completion: Students not Passing the Exam in Prince William County

Did Not Pass the Exam Took the Exam
Race/Ethnicity n % n %
Asian 290 25.7 1,118 97.8
Black 629 45.8 1,371 96.5
Latinx 555 37.8 1,468 95.9
White 994 24.8 4,016 97.3

Latinx Students and Completion

When analyzing by Latinx completion and schools, stark contrasts emerge
between schools. Of the traditional schools with Latinx enrollment and offering AP
(n=11), the failure rates of Latinx AP enrollment ranges from 38% (Battlefield) to 100%

(Potomac). Rates for students who did not take the exam range from 0 to 12% (Table 48).
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Table 48:
Latinx Students and Completion in Prince William County Schools

Did not Did not Total
Latinx AP take the take the Takingthe Didnot  Didnot

enrollment exam exam Exam pass pass®
n n % n n %
Potomac High 19 2 11 17 17 100
Stonewall

Jackson 43 5 12 38 26 68
Freedom High 178 10 6 168 104 62
Garfield 64 7 11 57 35 62
C.D. Hylton 202 10 5 192 119 61
Woodbridge 163 10 6 153 80 52
Forest Park 94 4 4 90 41 46
Osbourn Park 145 7 5 138 56 41
Brentville 10 0 0 10 4 40
Patriot High 112 4 4 108 41 38
Battlefield 88 4 5 84 32 38

¥ Calculated by Did not pass/AP enrollment



Chapter 6: Discussion

Nationally, the AP and STEM conversation suggests that many underserved
students have barriers to AP access, enrollment, and completion. This opportunity gap
has a multitude of implications including college readiness, college persistence, and
future economic opportunity. While many studies exist that address AP access, there are
fewer that address completion, STEM, or segregation specifically for Latinx students.
This study set out to weave those disparate pieces together -AP access, enrollment, and
completion - in order to analyze the impacts on Latinx students. Through this research, I
sought to provide a well-developed picture of the AP experience for Latinx students in
Virginia, in the hopes of improving current practices and to shed light on areas for future
policy and practice.

The first section of the chapter discusses findings and synthesizes the results of
the quantitative analysis with extant literature. In essence, it is a discussion of the data in
terms of impact on Latinx students in regard to AP and addresses common themes that
were apparent among various facets of AP access, enrollment and completion. Finally, a
discussion of policy implications, recommendations, and areas for future research will
conclude this chapter.

AP Access for Latinx Students

My first research question centered on whether or not Latinx students had access

to advanced placement coursework. In Virginia, Latinx student AP enrollment was

positively correlated with the number of AP courses provided, which suggests a positive
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relationship between Latinx AP enrollment and access to courses. Thus, having access is
a powerful determinant in whether or not a Latinx student enrolls in an AP course.

At the state level, Latinx students do have access to AP coursework; however,
there is a lack of access in alternative schools where Latinx students are
disproportionately enrolled. The case study revealed that access varies widely in the
number of courses available within a school district.

How does urbanicity impact Latinx students in terms of access? The largest
number of Latinx students were found in suburban schools in Virginia, where the highest
amount of AP access is present; so, in theory, Latinx students should be attending schools
where there is the most access to AP coursework (Cha, 2015). This finding contrasts with
research that finds Latinx students are often concentrated in urban, minority-majority
schools in other parts of the country. Overall, rural students had less access to AP than
students in other areas. Suburban school students had the greatest access to AP, closely
followed by students in urban schools. This echoes the finding of Garland & Rappaport
(2018). Within suburban school districts, however, as the case study reveals, segregation
is a factor in the amount of course offerings available to Latinx students. Latinx students
attended segregated schools had less access or number of AP courses available in both
school districts.

Not having self-selection can be a barrier to AP enrollment. In Virginia, however,
the majority of school districts do allow for self-selection; in fact, 77% of suburban and
urban schools (where many Latinx students attend) allowed for self-selection into AP.
Rural schools are the most likely to offer self-selection to AP, despite the lower amount

of access to advanced courses. Therefore, gaps in enrollment must be attributed to factors
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other than relying solely on teacher recommendation or testing into a course. In reality,
the reasons Latinx students are underenrolled in AP are more complex and indirect than
an obvious barrier such as teacher recommendation; more research is needed to determine
why students are still underrepresented in AP enrollment, despite having self-selection
available.

Finally, in regard to school setting, the majority of alternative and DOE/DOJ
schools do not have AP courses available. This is an important finding considering that
Latinx and Black students were disproportionately enrolled in such schools. Latinx
students comprised 25% of the population of alternative schools, a rate that was almost
double their overall school enrollment (12.9%). This means that a significant portion of
Latinx students were automatically and disproportionately shut out of AP due to lack of
course offerings. So, while many Latinx students attended suburban and urban schools
where access exists, they also comprised 33.9% (alternative and DOE/DOJ combined) of
total enrollment in schools with no access available.

AP Enrollment for Latinx Students

My second research question centered on whether or not AP enrollment was
representative for Latinx students. In short, Latinx students were underrepresented in all
areas of AP enrollment in Virginia, which affirms prior research (Cannon, 2011, Kolluri,
2018; Scafidi et al., 2015). Disproportionality exists for Latinx students in all facets of
AP enrollment; however, enrollment gaps were most profound in STEM coursework,
especially for AP Math. Suburban Latinx students were more likely to enroll in STEM
coursework, and Urban Latinx students were more likely to enroll in nonSTEM. These

findings affirmed prior studies that found that the largest enrollment gaps for Latinx
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students were in STEM courses (Gilroy, 2015). The school district analysis also affirmed
these findings.

One key finding for AP enrollment was that a greater proportion of Latinx
students were most likely to enroll in AP in urban schools than in suburban schools,
where a greater amount of courses are offered. The highest proportion of Latinx students
enrolled in AP were in urban schools, over double the enrollment in rural schools. Thus,
while urban Latinx students enrolled in AP in higher proportions, they had less variety
and offerings than their suburban counterparts.

The Latinx-White gap was largest for AP nonSTEM and largest in suburban
schools, where the greatest number of Latinx students are enrolled in school. In the state
of Virginia, Latinx students were underrepresented in all three categories of AP
coursework, whereas Asian and White students were generally overrepresented. Thus,
even though AP enrollment overall may be increasing over the years (College Board,
2019), gaps persist.

In the case study, gaps in AP enrollment varied widely school to school. One
notable example is Thomas Jefferson, a regional magnet school, often cited as being a
top-ranking school in the state. Admissions are based on a combination of scores,
recommendations, and achievement. Despite drawing from a population of students in
Fairfax County that is 30% Latinx and 14% Black, Latinx and Black students only
comprised 2% of the school population. The Latinx-White gap and disproportionality in
AP enrollment was more profound in the two school districts compared to the entire state

of Virginia.



In regard to school segregation, Latinx students had higher overall AP enrollment,
AP Science, and nonSTEM enrollment in diverse schools. Latinx students had a higher
AP Math enrollment in predominantly White schools. Thus, schools that were segregated
or intensely segregated had less Latinx AP enrollment.

AP Completion for Latinx Students

While there has been a push towards greater equity in access and enrollment,
there is less discussion on how well students are able to pass the exam with a three or
higher. The area of completion (taking the exam, passing the exam, scores), specifically
for Latinx students, remains underexplored. In Virginia, there is racial disproportionality
in regard to completing the exam for Latinx students.

For Virginia, a key finding was Latinx students were twice as likely to not pass
their exam compared to Asian students and 1.5 times more likely to not pass compared to
White students. Suburban Latinx students had the highest passing rate and rural students
had the lowest passing rate. These findings affirm the prior research finding marked
completion gaps for Latinx and Black students (Cannon, 2011; Judson & Hobson, 2015).
In the case study, Fairfax County Latinx students were 2.4 times more likely to not pass
compared to Asian students and almost twice as likely as White students to not pass.
Over half of Latinx students failed the exam in 55% of Prince William County schools.

In regard to taking the exam, in Virginia, Latinx student’s (84.0%) test-taking
rates do not seem to significantly differ from White (84.8%) students. This contrasts the
work of Cisneros, et al., 2014, which found significant gaps in enrollment and test-taking
for Latinx students. However, the case study revealed test-taking differences at the school

level. In Fairfax County, Latinx students were 2.3 times less likely to take the exam
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compared to White students and 3.3 times less likely than Asian students. In Prince
William County, Latinx students were most likely to not take the AP exam compared to
other groups. When taking school setting into account, rural Latinx students were far
more likely to not take the exam, whereas urban students were most likely to take the
exam.

Finally, in regard to scores and the College Board data, Latinx AP students
consistently had lower mean scores than White or Asian students. In 2016, Latinx
students had a 58.9% overall exam pass rate [STEM (46.6%); nonSTEM (65.3%)] Within
STEM, with the exception of Calculus BC (71% pass rate), the average of all Latinx
students taking AP STEM exams did not exceed a score of three or higher. Across all
groups, students completed the course and passed at higher rates for nonSTEM exams in
comparison to STEM exams. Yet, Asian and White students completed the course at
higher rates and passed, in comparison to Black and Latinx students, regardless of
category. This ties into prior findings that STEM gaps persist despite gains in enrollment
(Riegel-Crumb & Grodsky, 2010).

In Virginia and two school districts studied (Fairfax County and Prince William
county) gaps began to emerge at the source: access. There is a difference in course
offerings in regard to urbanicity, school setting and segregation. Once enrolled in AP,
gaps emerged between Latinx students and Asian and White students in regard to
representation and STEM participation. Finally, disproportionality was present in regard
to passing the exam and scores at the state level. At the school district level, Latinx
students disproportionately did not take the test, in addition to failing the exam at

disproportionate rates. As a result, Latinx students within Virginia and the two school
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districts studied have disparate experiences in regard to access, enrollment and
completion.

Implications for Future Policy

The importance of access to advanced coursework is indisputable as the AP
program benefits students in innumerable ways such as greater college enrollment,
financial savings, greater preparation and rigor, and greater access to quality education
and educators (Cabrera & La Nasa, 2001; Crabtree et al., 2019; Long et al., 2012; Scafidi
et al., 2015). However, engendering greater access to AP for underserved students is
simply not enough, as we must ensure equitable enrollment and completion of the exam.
A multitude of factors impact access to AP, including school setting, urbanicity and
degree of segregation. As this deeper dive into differences at the district and school level
has demonstrated, there are disparities and segregation within school districts regarding
AP access. The implications of such access gaps cannot be understated for Latinx
students.

Even when schools offer a range of AP courses, enrollment gaps between Black
and Latinx students and White and Asian students were a consistent pattern within the
state, between school settings and within school districts. The AP Completion gap
demonstrates the importance of support and quality instruction and presents many
questions. Why are Latinx students not taking the test, and more importantly, why aren’t
they passing the exam at the same rate as their Asian and White peers? Why aren’t
students prepared for the test? Do Latinx students have the same access to quality AP

teachers in segregated schools? Are there enough supports for students who are close to
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passing, but need assistance? Unfortunately, these questions engender even greater
questions regarding educational equity and opportunity.

When considering equity and AP, a multitude of factors need to be in place in
order to provide an open trajectory for opportunity. If we offer the promise of AP as a
pathway to opportunity, as a gateway to college preparation, it seems cruel to create
barriers for the very students we are attempting to serve. Undoubtedly, a greater
proportion of Latinx students are enrolling in the AP program. However, there are huge
disparities in access and STEM enrollment, which can translate into loss of future
opportunity and access to college.

Policy Recommendations

While these recommendations are by no means exhaustive or comprehensive,
they are offered as suggestions for engendering greater equity and access to AP. First,
make access more equitable. Consider detracking policies that open up pathways to
advanced coursework, and dismantling barriers to enrollment in AP, such as not allowing
for self-selection. Revisiting AP access policies both within schools and within the school
district itself. How exactly does a student become eligible for AP? What are the potential
gatekeepers (guidance counselors, teacher recommendations, testing, gifted programs,
tracking) within a school? Consider equitably distributing the amount of AP coursework
available within a school district if there is disparity between schools.

In regard to enrollment, schools should examine enrollment numbers within
schools and districts on a regular basis to discover enrollment gaps and patterns for both

the gifted program and AP enrollment. From there, re-evaluate enrollment policy and
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communication to parents and students. Create outreach to parents and students that is
inclusive in terms of race, ethnicity, gender and language, and then provide meaningful
instruction on the benefits of the AP program for college preparation

For supporting AP completion, a critical step is the hiring of qualified teachers for
the AP program. As teachers are often hired by a district, rather than an individual school,
consider placing the strongest AP teachers in the area of greatest need. Providing
supports and assistance for test-taking such as study sessions, test-taking practice and
tutoring may also help move the needle towards greater completion. Because students
may be reluctant to take the test due to cost, ensure that students are aware of test-taking
fees and how to apply to the College Board for financial assistance.

Recommendations for Future Study

This dissertation contributes to extant literature by providing a quantitative
analysis of AP that focuses specifically on Latinx students. In addition, it provides insight
into enrollment and completion patterns, an area that for Latinx students has been
underexplored. Finally, it provides a school district analysis, which provides data that
links the full AP experience (access, enrollment, completion) to the impact of segregation
within a school district. However, despite the comprehensiveness of this study, there is a
still such a great need to examine and ultimately dismantle barriers to equity and AP
participation for all students. When considering equity and AP, a multitude of factors
need to be in place in order to provide an open trajectory for opportunity.

One area of potential research is analyzing AP completion by score and type of

exam within school-districts at the school level. This would help develop a clear picture



of completion in regard to race/ethnicity and type of exam. Expanding on such research
could include examining which districts have stronger completion rates for Latinx
students. Are factors such as teacher quality (as measured by training or experience),
parental engagement, or resource availability potential explanations for which students
take or pass the exam v. those who do not?

Another area of potential study is investigating the impact of segregation on AP
enrollment and completion within and between school districts. Both Fairfax County and
Prince William County demonstrate that there are gaps in access and enrollment even
within school districts that are arguably well-resourced. The fact that disparities exist
suggest further study in access policy (why do some schools have a higher number of
courses than their neighbors?), enrollment policy (what systems are in place to encourage
enrollment?) and completion policy (why are there such large gaps in completion within
and between schools?) Funding, too, is a potential area for future study; for example, how
are resources for Advanced Placement divided within a school district? Another potential
research direction would be considering the role of persistence in Latinx AP enrollment
and completion. What factors contribute to persistence and completion of AP coursework
for Latinx students? Finally, an area of much-needed research is investigating the AP gap
for English learners.

Final Thoughts

We live in a rapidly shifting world, and it is our responsibility to ensure equity
and access for all students to achieve their potential and have greater opportunities. While

this study specifically addresses Latinx students, my hope is that this body of work
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informs policy and equity practice for all students in the dream of ensuring a better future
for all. Every child deserves an equal, equitable shot towards greater opportunity. In
reality, despite the illusion of greater access (and equity) for Latinx students in AP, there
are significant gaps in enrollment and completion, especially in regard to STEM
coursework.

How can we achieve equity without equal access? First, access must exist. There
must be a rich and diverse amount of course offerings and we must further the work of
removing barriers to enrollment and create a stream-lined, equitable process. Second,
schools should question their policies when disproportionate patterns emerge in
enrollment. Finally, once our students are enrolled, we must provide resources, support
and qualified teachers to ensure they take the test, pass the test, and ultimately receive the
full promise of an AP program. It is unconscionable to dangle the promise of an
opportunity and not provide the key to the door, the room to work in, or the space to
succeed. While this may seem daunting and overwhelming, any parent or educator knows
that placing a book in a child’s hand is simply not enough. Multiple factors must
converge to ensure a true, holistic education.

When significant portions of your student body are not participating or not
succeeding in a program, this should give us pause and raise concerns. We should all be
asking ourselves, why? This research attempts to hold up a mirror and answer the
question, what is happening? I chose to answer this question quantitatively in order to
provide objective evidence of disproportionality for Latinx students. It is my sincerest
wish that educators, policy makers, administrators use this work to justify asking why?

From there, we must then ask what are we going to do about it? and begin the work of
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creating greater access and opportunity for our students. While this particular study is

finished, the work itself is far from complete.
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Appendix A: Measuring Completion

Option 1: All types of AP available (n=218)

Did Not Take the Exam Did Not Pass the Exam

%

Race/Ethnicity n % n
Asian 1,125 7 2,019 13.5
Black 3,858 26.2 4,319 38.9
Latinx 1636 15.7 2,349 26.7
White 10,715 14.7 11,036 18.3

Option 2: All types of AP available and all races/ethnicities enrolled in schools (n=214)

Did Not Take the Exam Did Not Pass the Exam

Race/Ethnicity n % n %
Asian 1,125 7.0 2,019 13.5
Black 3,837 26.5 4,190 39.5
Latinx 1,634 15.6 2,342 26.6
White 10,615 14.5 11,005 17.6

Option 3: All types of AP available and all races enrolled in AP (n=190)

Did Not Take the Exam Did Not Pass the Exam

Race/Ethnicity n % n %
Asian 1,119 7.0 2,019 13.5
Black 3,780 26.5 4,130 39.5
Latinx 1,619 15.6 2,342 26.7
White 10,374 14.5 10763 17.5
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