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Abstract

This study integrates an intersectional framework with data on 15,000 U.S. ninth graders from
the High School Longitudinal Study of 2009 to investigate differences in ninth-grade math course
placement at the intersection of adolescents’ learning disability status, race, and socioeconomic
status (SES). Descriptive results support an increased liability perspective, with the negative
relationship between a learning disability and math course placement larger for adolescents
more privileged in terms of their race and/or SES. Adjusted results suggest that the lower

math course placements of youth with learning disabilities are due to cumulative disadvantage
rather than disability-related inequities in the transition to high school for youth of diverse racial
and socioeconomic backgrounds. In addition to demonstrating the importance of intersectional
perspectives, this study provides a roadmap for future studies by introducing the new perspective
of increased liability to be used in conjunction with the widely employed perspective of multiple
marginalization.
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Introduction

Learning disabilities are the most prevalent disability among K-12 youth, composing around
half of the special education population (McFarland et al., 2019). The learning disability
classification is used for youth who struggle, despite an average or high 1Q, with reading
(dyslexia), numeric calculation (dyscalculia), and/or writing (dysgraphia) (Fletcher et al.,
2005). Intersectionality prioritizes consideration of individuals’ “multiple social locations”
(Collins, 2002). Youth classified with learning disabilities are disproportionately Black
(Office of Special Education Programs, 2018), and sometimes disproportionately Latinx,
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depending on the context (Klingner & Harry, 2006; Samson & Lesaux, 2009). Asian youth
are underrepresented among youth with reported learning disabilities (Office of Special
Education Programs, 2018). The population of youth classified with learning disabilities also
has a much lower average socioeconomic status (SES) than that of the larger population
(Shifrer, 2018; Zablotsky & Alford, 2020).

Disability, race, and SES intersect closely in the United States, but we lack a real
understanding of how that intersection looks in relation to important life course benchmarks
(Maroto et al., 2019; Naples et al., 2019). Math course attainment by the end of high
school has implications not only for educational and occupational outcomes in young
adulthood but even for financial and health outcomes in later life (Carroll et al., 2017;
Long et al., 2012; Woods et al., 2018). Adolescents’ eighth- and ninth-grade math course
placements link closely to their math outcomes at the end of high school (Roderick et
al., 2014). Understanding how certain status markers operate differently depending on

a person’s position along other axes of stratification is a primary aim of intersectional
approaches (Hancock, 2007), with the dominant expectation being that persons with
multiple marginalizing statuses experience the poorest outcomes (Choo & Ferree, 2010;
Collins, 2015).

| used data on around 15,000 U.S. adolescents from the nationally representative High
School Longitudinal Study of 2009 (HSLS) to, first, investigate whether unadjusted
estimates of ninth graders’ math course placement at the intersection of their learning
disability status, race, and SES suggest multiple marginalization or increased liability. With
multiple marginalization, the negative relationship between a learning disability and math
course placement would be exacerbated for youth who are lower status in terms of their race
and/or SES. With increased liability, a term used in this study as a counterpoint for multiple
marginalization, the negative relationship of a learning disability would be exacerbated for
youth who are higher status in terms of their race and/or SES. Second, this study investigates
whether adjusted and intersectional estimates of ninth graders’ math course placement
suggest that differences by disability status are attributable to cumulative disadvantage or

to disability-related inequities in the transition to high school (e.g., math course placements
that are inconsistent with adolescents’ eighth-grade math performance). Research along
these status markers is essential as the U.S. population diversifies (Kao & Thompson,
2003), childhood disabilities increase in prevalence (Visser et al., 2014), and inequalities in
SES increase (McLanahan, 2004). Building on calls to integrate intersectional theory with
quantitative methodology (Covarrubias & Vélez, 2013; McNair et al., 2020), this study’s
findings provide a foundation for investigations into patterns in educational outcomes at the
intersection of other status markers and into other outcomes at the intersection of disability,
race, and SES.

Literature Review and Theoretical Framework

Marginalization Within Math

Youth perceived to have a learning disability may first experience marginalization in math
because of their lower average achievement. Youth with learning disabilities are likely to
struggle in math, regardless of their specific disability. Not only are reading and writing
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typically integral aspects of math curricula (e.g., word problems); youth with dyslexia,

for instance, confuse numbers as well as letters (Boets & Smedt, 2015). All struggling
learners experience some degree of marginalization in schools (e.g., ability grouping,
low-level coursework), marginalization that may serve to reproduce their disadvantages
despite functional intentions (Gamoran, 2010). In addition to being a marker of individual
difference, learning disabilities are a social location and an axis of inequality (Shifrer

& Frederick, 2019), such that youth with learning disabilities may also experience
marginalization in math because of disability-related inequities (Jimenez & Graf, 2008).
Whereas the learning struggles of youth perceived to have no neurodevelopmental disability
may be interpreted as within the control of students and teachers, the learning struggles of
youth perceived to have a learning disability may be attributed to immutable neurological
difference(s) (Erevelles, 1996). Previous studies have found that teachers hold lower
expectations for youth with a disability classification, even when compared to youth with
similar behaviors and achievement levels (Allday et al., 2011; Ohan et al., 2011; Shifrer,
2013). Biases related to ability may be especially virulent in math spaces because of the
tendency in the United States to perceive math aptitude as something innate rather than
something attainable to all through hard work (Archer et al., 2010; Dweck, 2007). Youth
with learning disabilities may end high school with poorer math outcomes than adolescents
without a learning disability but similar levels of prior achievement (Shifrer, 2016; Shifrer et
al., 2013), in part because of their marginalization within math.

Marginalization in academic spaces also occurs along the axes of SES and race (Kao &
Thompson, 2003). Children’s family SES is a better predictor of their educational outcomes
than any characteristics of their schools or teachers (Gamoran & Long, 2006; Hill, 2016).
Lower SES youth are more often placed into lower level coursework that reproduces their
disadvantages by limiting access to high-level curriculum, rigorous pedagogy, and engaged
classmates (Desimone & Long, 2010; Mickelson, 2015). In addition to disadvantages related
to their lower SES, Black and Latinx students experience extra marginalization within
schools based on negative stereotypes related to their intellectual ability and work ethic
(Lewis & Diamond, 2015). Asian youth, in contrast, are stereotyped as smart and hard-
working, particularly in math spaces (Martin, 2019), potentially eclipsing their experiences
with racism and nativistic discrimination (Lee & Zhou, 2015). Asian youth, like White
youth, are also much less likely to live in poverty than are Latinx and Black youth (Wilson
& Schieder, 2018).

These experiences of marginalization result in inequities by SES and race in math outcomes.
Most studies focus on math course attainment by the end of high school, finding that lower
SES students are less likely to complete calculus than are higher SES students (Domina &
Saldana, 2012) or to be “ready for college math” (Long et al., 2009). Similarly, Asian youth
are much more likely to take calculus than are youth of other races (Domina & Saldana,
2012), and much higher shares of Asian and White youth are “ready for college math”
relative to Latinx and Black youth (Long et al., 2009). With disparities by SES and race

in end-of-high-school math attainment entirely explained by lower levels of preparation in
middle and early high school (Tyson & Roksa, 2016), this study’s focus on ninth-grade math
is important. More intersectional approaches show that social capital increases the likelihood
of enrollment in algebra and advanced math for higher SES Latinx youth, but not for lower

AERA Open. Author manuscript; available in PMC 2024 March 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shifrer

Page 4

SES Latinx youth (Valadez, 2002). Yet among students in advanced math courses, the math
test scores of Latinx students benefit more from a higher family income than do the scores
of White students, net of prior achievement (Riegle-Crumb & Grodsky, 2010). No previous
studies have considered math outcomes for youth with disabilities in intersection with their
race and SES.

Multiple Marginalization

Multiple marginalization, a dominant perspective within intersectionality, predicts that the
negative impacts of a low status marker will be multiplied for persons with another low
status marker (Collins, 2015). For instance, prior research has shown that the negative

effect of learning disabilities appears to be larger for Black youth than for White youth

in terms of restrictive placements (being educated in a separate classroom) and test scores
(National Council on Disability, 2018; Schwartz et al., 2021). Black and Latinx youth with
disabilities experience more exclusionary discipline (Annamma & Morrison, 2018; Cruz
etal., 2021) and have poorer postsecondary educational and occupational outcomes than

do White youth with disabilities (Newman et al., 2011). Multiple marginalization is also
evident at the intersection of disability and SES. Postsecondary outcomes of youth with
disabilities are better for those with higher incomes than for those with lower incomes
(Newman et al., 2011). Because of stereotypes related to SES and academic potential (Cobb,
2017), educators may perceive a lower SES child reported to have a learning disability

as less able, or as less amenable to intervention, than a higher SES child reported to

have a learning disability. And then, with advantages in time and knowledge, higher SES
parents may be better equipped to minimize the costs of special education and capitalize

on the benefits (Lareau & Cox, 2011; Ong-Dean, 2009; Owens, 2020). From a multiple
marginalization perspective, the negative relationship between a learning disability and math
course placement will be larger for adolescents who are lower status in terms of their race
(i.e., Black, Latinx) and/or SES (i.e., lower SES).

Increased Liability

Rather than multiple marginalization, learning disabilities may represent what I call

an increased liability for those advantaged along other status markers, such that the
negative relationship between a learning disability and math course placement is larger for
adolescents who are higher status in terms of their race and/or SES. In a potential example
of increased liability, although being Asian is typically considered a high status marker

in academic settings (Martin, 2019), a recent study found that the negative relationship
between a learning disability and test scores is larger for Asian youth than for White youth
(Schwartz et al., 2021). This result may be because disability is more stigmatized in Asian
cultures (Bui & Turnbull, 2003; Chen et al., 2004), such that the classification is reserved for
Asian youth with the most severe learning struggles, or that Asian youth and their parents
experience more psychosocial angst related to the learning disability than do others. In
another potential example of increased liability, an attention-deficit/hyperactivity disorder
(ADHD) classification relates negatively to youth’s externalizing behaviors and academic
self-competence for middle and higher SES youth, but not for lower SES youth (Owens,
2020). ADHD shares many of the “symptoms” of learning disabilities, and many youth
are diagnosed with both (Connor et al., 2010). It is possible that disability is more of a
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liability in higher SES contexts because of heightened academic pressures and disability
stigma (King et al., 2014; Owens, 2020, 2021). Similarly, despite the extra resources

they can access, higher SES parents experience their children’s “invisible disabilities”

as more stressful and burdensome than do lower SES parents because of pressures to
maintain appearances and to ensure that their children meet the educational and occupational
expectations of their social class (Blum, 2015). From an increased liability perspective, the
negative relationship between a learning disability and math course placement is larger for
adolescents who are White, Asian, and/or higher SES.

Purpose of Study

This study investigates the relationship between a learning disability and ninth-grade math
course placement, and whether that relationship varies depending on adolescents’ race or
SES. Unadjusted intersectional estimates focus on whether the negative relationship between
a learning disability and math course placement is exacerbated for youth who are lower
status in terms of their race and/or SES (i.e., consistent with multiple marginalization
perspectives), or whether the negative relationship is exacerbated for youth who are

higher status in terms of their race and/or SES (i.e., consistent with an increased liability
perspective). These unadjusted results will reflect adolescents’ individual differences and
cumulative disadvantage related to those differences, including marginalization and related
disability inequities that occur before transitioning into high school. Yes, these results are
a contribution because we know very little, even at a descriptive level, about students’
outcomes at the intersection of disability, race, and SES.

I use adjusted estimates to investigate whether there is any evidence of potential disability-
related inequities in the transition to high school, rather than the poorer ninth-grade math
outcomes of students with learning disabilities being entirely attributable to cumulative
disadvantage. Cumulative disadvantage describes how early advantages or disadvantages are
critical to how groups become differentiated over time (Dannefer, 1987; Ferraro & Kelley-
Moore, 2003). As described by DiPrete and Eirich (2006), the Blau-Duncan approach to
cumulative disadvantage complements multiple marginalization by highlighting persisting
direct and interaction effects of status markers. In the case of this study, a learning disability
may represent a cumulative disadvantage because of direct and indirect effects on outcomes
across the life course. In an example of the indirect cumulative disadvantage of a learning
disability, the benefits of a higher SES or of being perceived as White may be reduced

at multiple stages of life for youth with learning disabilities relative to youth without
disabilities. I attempt to identify evidence of potential disability-related inequities in the
transition to high school by adjusting models for a multitude of confounders and pre-high
school mechanisms between adolescents’ intersectional identities and math course outcomes
(i.e., adolescents’ outcomes that reflect prior opportunities to learn, adolescents’ educational
attitudes, high school context, family characteristics). My ability to narrow in on potential
disability-related inequities is facilitated by the standardized sequencing of secondary-level
math coursework in the United States, with students typically progressing from pre-algebra
into algebra | into geometry and so on (Riegle-Crumb, 2006). HSLS’s rich measures enable
me to control for adolescents’ level of eighth-grade math and their performance in that
course, which is key because equitable ninth-grade math course placements should be
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consistent with these more objective indicators of students’ math potential and preparation.
Ninth-grade math course placements that are lower than those of other students with
comparable levels of eighth-grade math achievement raise the possibility of lowered
expectations or marginalization related to students’ learning disability classifications.

Data and Methods

The National Center for Education Statistics (NCES) administers the nationally
representative HSLS, which focused on a cohort of 21,444 U.S. adolescents in the ninth
grade in 2009. This data set is the most recent large federal data set focused on high
school students and offers rich measures of disability and course-taking. | used base-year
data (2009) from the student survey, parent survey, and math test, as well as transcript
data collected by NCES in 2014. Retrospective questions in the student survey enabled me
to adjust estimates for a wide variety of mechanisms and confounders in the relationship
between adolescents’ intersectional identities and their ninth-grade math course placement.
After excluding 2,190 youth who were not White, Black, Latinx, or Asian; 1,320 with

a neurodevelopmental disability other than a learning disability; 750 with an unspecified
disability (more details below); and 1,640 youth missing on the dependent variable, my
analytic sample included 15,540 ninth graders. Most measures were missing for 09%-10%
of cases, except for higher rates of missingness on parents’ educational expectations and
reports of whether their child was born in the United States (30%). | addressed missing
values with multiple imputation using chained equations (White et al., 2011). Table 1
provides descriptive statistics of all variables used in the study.

Dependent Variable

| used transcript data to construct a dichotomous measure of whether each ninth grader was
in a higher than normative math class (“Geometry,” “Analytic Geometry,” “Integrated Math
I1,” “Algebra I1,” “Trigonometry,” or “Other advanced math course™). The reference group
included students in no math class, “Pre-algebra,” “Review or Remedial Math,” “Other math
course,” “Algebra 1,” “Integrated Math | or above,” and “Statistics.” Schools have recently
begun to offer integrated math sequences (which combine algebra, geometry, and statistics)
as an alternative to the traditional sequence, with freshmen typically enrolled in integrated
math | and sophomores in integrated math Il (Will, 2014), such that | classified the latter

as higher than normative. | also confirmed analytic decisions for course titles with less
precedence in the previous literature (e.g., “Statistics,” “Other math course”) by comparing
average math test scores for students in each level of math. High school math course-taking
is hierarchical, such that high-level math course attainment by the end of high school
typically depends on the student being enrolled in math for all 4 years of high school. In this
way, no math in the ninth grade should represent an academic disadvantage, just as low-level
math courses do, but it is possible that students are not enrolled in math in the ninth grade
for reasons that actually reflect social/academic advantage, such that these youth should not
have been included in this variable’s reference category. Sensitivity analyses suggest that not
taking math does reflect social/academic disadvantage, with Latinx and Black ninth graders’

1NCEs requires unweighted frequencies be rounded to the nearest 10.
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higher likelihood to not be enrolled in a math course relative to that of White ninth graders
largely attributable to their less socially privileged family backgrounds and their lower levels
of achievement in the eighth grade (Table 9). Additional related sensitivity analyses are
summarized in the Results section.

Predictors of Interest

This study’s dichotomous measure of /earning disability was based on parents’ base-year
reports of whether a doctor, healthcare provider, teacher, or school official ever told them
that their ninth grader had a learning disability. | excluded adolescents whose parent
reported that they had some other neurodevelopmental disability (7= 1,320). NCES asked
schools to report which students had an Individualized Education Program but did not ask
schools to report the qualifying disability. Because | could not know whether the disability
was a learning disability, | also excluded 750 students with an Individualized Education
Program but with no disability reported by their parent. HSLS’s measure of SES combined
information from the base-year parent survey on the highest educational attainment of
both parents, the occupational prestige score of both parents, and family income. HSLS’s
composite race variable was based on data from the base-year student survey, with missing
values imputed by NCES by using data from the sampling roster provided by schools or
from the base-year parent survey.

Covariates of Adolescents’ Intersectional Identities and Math Course Outcomes

It is expected that the poorer ninth-grade math course outcomes of ninth graders with
learning disabilities are, in large part, a function of confounders—that is, factors that

relate to their likelihood of being classified with a learning disability and their educational
outcomes (e.g., family characteristics, high school context). The relative social disadvantage
of youth with learning disabilities (i.e., lower average SES, more likely to be Black

or Latinx) as well as the marginalization students experience in school as a result of

being classified with a disability also influence their opportunities to learn prior to high
school and their educational attitudes in ways that subsequently affect their ninth-grade
math course placement. To narrow in on potential disability-related inequities in the
transition to high school, I also estimated regression models that were adjusted by these
covariates that represented confounders of and mechanisms of the relationship between
adolescents’ intersectional identities and math course outcomes. To capture oufcomes that
reflect prior opportunities to learn, | used a categorical measure of level of eighth-grade
math, a dichotomous indicator of whether the student’s eighth-grade science course is

a core science, continuous measures of grade point average in eighth-grade math and
science courses, and the theta score from the math test NCES administered to sampled
ninth graders. | use the phrase outcomes that reflect opportunities to learn rather than

prior academic achievement because the former locates the accountability for achievement
disparities in structural and systemic factors rather than on students from marginalized social
groups (National Council on Disability, 2018; UCLA’s Institute for Democracy, Education,
& Access, 2022). To capture adolescents’ educational attitudes, | included a categorical
measure of their educational expectations; continuous measures of their math interest,
math self-efficacy, math identity, math utility value, and STEM attainment value; and a
dichotomous measure of whether they expected a STEM occupation. To capture the high
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school context, | included categorical measures of the school’s type (e.g., public, private),
urbanicity, and region; the percentage of students who were eligible for free lunch, Black,
Hispanic, and Asian/Pacific Islander; and dichotomous indicators of whether the school
offered algebra I1, advanced math (e.g., pre-calculus), calculus, or Advanced Placement/
International Baccalaureate math. Finally, adolescents’ family characteristics other than the
predictors of interest (SES and race) were measured through dichotomous indicators of
whether the student was not born in the United States or had a native language other than
English and a categorical measure of parents’ educational expectations for their adolescent.

Analytic Plan

In addition to providing means and proportions detailing differences by learning disability
status, SES, and race in all key study variables and covariates, | provided descriptives at
the intersection of disability status, race, and SES to increase intersectional understanding
of the sample. As specified in the HSLS users’ guide (Duprey et al., 2018), | used

Stata’s survey procedure to apply the base-year student analytic weight, account for
HSLS’s complex survey design, and adjust for the clustering of students within schools.
Intersectionalists specifically call for statistical interactions to understand multiplicative
effects (Choo & Ferree, 2010; Hancock, 2007). To investigate whether intersectional
differences in math course placement seemed to reflect multiple marginalization or increased
liability (RQ1), I estimated models with three-way statistical interactions (1) to produce
predicted probabilities of higher than normative math course placement at the intersection
of disability, race, and SES. Additional models showed whether the relationship between
a learning disability and math course outcomes differed significantly by race controlling
on SES (2) or by SES within each racial group (3). | reestimated model (2) three times,
alternating the reference group each time, so as to not imply that White youth were the
default, “normal” racial group. In equations (1), (2), and (3) (unadjusted versions of the
models), X, represents the learning disability measure, X, the SES measure, and X, the
measure of each adolescent’s race:

y = by + b X + b, X + byXg + by X Xs + bsXsXg
+ beX Xg + by X X Xg + €

@)

y =by+ b Xy + b, Xg + b3 X Xg + b Xs + &
2

Y =bo+ bXL + bXs+ b:Xi Xs + €

©)

To determine whether any disparities seemed to be attributable to disability-related
inequities during the transition to high school rather than cumulative disadvantage (RQ2),
I included all covariates in model (1). | used propensity score techniques, which are
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considered a more apt way to address selection bias than are standard regression techniques
(Austin, 2011), to assess main results; this approach is detailed in Appendix B.

Results

Bivariate Analyses of Learning Disability, Race, and Socioeconomic Status

Table 2 shows unadjusted differences at the intersection of adolescents’ learning disability
status, SES, and race. First, in differences by learning disability status, 0.38 of youth
without a disability classification were placed into a higher than normative ninth-grade math
course, whereas ninth-grade math courses were higher than normative for only 0.16 of youth
reported to have a learning disability. Youth reported to have a learning disability also had

a lower mean SES and were less likely to be White or Asian than were youth without a
learning disability. In terms of differences by SES, higher SES ninth graders were more
likely than lower SES ninth graders to be in a higher than normative math course (0.44 vs.
0.26), were less likely to be reported to have a learning disability (0.05 vs. 0.07), and were
less likely to be Latinx or Black. In differences by race, Asian youth were the most likely to
be placed in a higher than normative math course: 0.63 of Asian ninth graders, in contrast
to 0.42 of White, 0.28 of Latinx, and 0.27 of Black youth. Latinx and Black youth were the
most likely to have been reported to have a learning disability ( 0.08 and 0.06), in contrast
to 0.05 of White youth and 0.02 of Asian youth. Latinx (—0.64) and Black (-0.42) youth
had lower average SES than did Asian (0.23) and White (0.22) youth. Finally, descriptives at
the intersection of disability status, race, and SES at the bottom of Table 2 show that Latinx
and Black youth reported to have a learning disability had particularly low average SES,
whereas Asian youth with a learning disability had a higher average SES than did Latinx
and Black youth without a learning disability. These estimates demonstrate the importance
of intersectional analyses, with factors that are endogenous to ninth-grade course placement
(e.g., learning disability status, SES) also close covariates of each other.

Table 3 shows differences by learning disability status and SES in the factors that are
covariates of the relationship between adolescents’ intersectional identities and their ninth-
grade math course placement. Relative to youth with no reported learning disability, youth
with learning disabilities typically experienced inequities in prior opportunities to learn and
educational attitudes. They were more likely to attend public high schools and high schools
with a higher share of students who were Black or eligible for free lunch. Their parents

had lower educational expectations for them. Patterns were similar for lower SES youth
relative to those of higher SES youth, except that lower SES youth were also less likely to
attend suburban high schools, but were more likely to live in the west. Their high schools
also served larger shares of Hispanic students and were less likely to offer advanced math
or calculus. Finally, they were more likely to not have been born in the United States and
for English to not be their native language. Table 4 shows differences by race in covariates.
Overall, Latinx and Black youth typically experienced inequities relative to those of White
and Asian youth in terms of prior opportunities to learn, high school context, and family
characteristics that related to educational outcomes. Differences by race in educational
attitudes, though, were mixed. This study’s multivariate estimates that were adjusted for
these covariates attempt to shift focus from differences that reflect cumulative disadvantage
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and disability-related inequities to just disability-related inequities in the transition to high
school.

Math Course Outcomes at the Intersection of Disability, Race, and Socioeconomic Status

To investigate whether findings support multiple marginalization or increased liability,
Figure 1 shows predicted probabilities that ninth graders” math course is higher than
normative at the intersection of adolescents’ learning disability status, race, and SES.
Regardless of their race, adolescents with a learning disability have a lower predicted
probability of being in a higher than normative math course than their same-race peers of
comparable SES. The numbers in the brackets indicate the difference by disability status at
each level of SES. For instance, among Latinx youth with an SES one standard deviation
(SD) lower than average, the predicted probability of a higher than normative ninth-grade
math course is 15 percentage points lower for Latinx youth with a learning disability than
for Latinx youth with no reported disability. The base of Figure 1 shows that the average
relationship between a learning disability and ninth-grade math course placement is largest
for Asian youth (—0.40). Because Martin (2019) described a racialized math hierarchy in
which Asian students are perceived to be even more capable than White students, these
findings suggest that youth advantaged in terms of their race appear to experience increased
liability from a learning disability.

Figure 1 also shows differences by SES in the relationship between a learning disability
and math course placement within racial groups. Among lower SES (-1 SD) White youth,
the difference by disability status in the predicted probability of placement in a higher
than normative math course is —0.16, whereas the difference by disability status for higher
SES White youth (+1 SD) is —0.25. The table at the base of Figure 1 indicates that the
interaction between learning disability and SES is statistically significant (p<0.05) for
White youth. In other words, White youth’s SES moderates how their disability status
relates to their math course placement, with higher SES White youth experiencing a larger
negative relationship than lower SES White youth. The pattern is identical for Latinx,
Black, and Asian adolescents, although not statistically significant for Asian adolescents.
This may reflect small cell sizes for Asian adolescents, as the three-way interaction (see
Table 5) suggests that there are not significant racial differences in how SES moderates the
relationship between reported learning disabilities and ninth-grade math course placement.
In all, these findings also support the increased liability perspective. In sensitivity analyses
that exclude ninth graders not in a math course (Table 10), results are substantively very
similar.

To investigate potential disability-related inequities in the transition to high school, Table
5 shows coefficients and standard errors from linear probability models predicting that
ninth graders’ math course is higher than normative. Model 1 includes main effects and
statistical interactions between measures of adolescents’ learning disability status, race,
and SES. The main effect for a learning disability is negative and statistically significant.
Interactions between the learning disability and race measures, and between the learning
disability and SES measures, are not statistically significant, suggesting that this negative
main relationship between a learning disability and ninth-grade math course placement is
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experienced by youth of diverse racial and socioeconomic backgrounds. Yet this unadjusted
model reflects the contributions of cumulative disadvantage and disability-related inequities
that adolescents experienced before and potentially in the transition to high school.

Model 2 in Table 5 narrows in on disability-related inequities in the transition to high

school by controlling for multitudes of covariates that reflect cumulative disadvantage,
including outcomes reflecting prior opportunities to learn, adolescents’ educational attitudes,
high school context, and family characteristics. Table 8 provides coefficients and standard
errors for all covariates in Model 2. In Model 2, the learning disability coefficient is

only marginally significant, suggesting that the poorer ninth-grade math course outcomes

of youth with learning disabilities are due fo cumulative disadvantage rather than to
disability-related inequities in the transition to high school. Because the interactions between
the disability and race measures, and between the disability and SES measures, are not
statistically significant, results indicate that this finding is true for youth of diverse racial

and socioeconomic backgrounds. In corroboration of the robustness of these findings, the
learning disability coefficient in Model 3, which incorporates a propensity score weight, is
not statistically significant at all, and the interactions with the disability measure remain not
statistically significant. The coefficient for the main effect of SES is likely significant even
with propensity score weighting because the propensity focused on selection into a learning
disability rather than selection into a higher SES. Sensitivity analyses similar to these but
excluding ninth graders not in a math course (Table 11) align with these results, with the
coefficients for the main effect of a learning disability not statistically significant in the
model adjusted by covariates or the model adjusted by propensity score weighting.

Discussion

This study uses large nationally representative data to investigate ninth graders’ math course
placement at the intersection of learning disability status, race, and SES. First, descriptive
results (i.e., unadjusted for covariates) are consistent with an /ncreased liability perspective,
with the negative relationship between a learning disability and math course placement
typically larger for adolescents who are more privileged in terms of their race and/or SES.
Adjusted results suggest that the poorer ninth-grade math course outcomes of youth with
learning disabilities are due to cumulative disadvantage rather than to disability-related
Inequities in the transition to high school for youth of diverse racial and socioeconomic
backgrounds. These findings demonstrate the importance of the regular integration of
intersectional approaches in all investigations focused on stratification, despite added
complexity. This study provides a roadmap for future studies to address this complexity

by introducing the new perspective of increased liability to be used in conjunction with

the widely employed perspective of multiple marginalization. This study also contributes

to scholarly efforts to integrate intersectional frameworks with quantitative approaches and
expands the application of and understandings of intersectional theory to disability research.

Results suggest that disability in intersection with race and SES more often operates
through /ncreased liability rather than through multiple marginalization. More specifically,
the negative relationship between a learning disability and math course placement is larger
among higher SES youth than for lower SES youth within each race group (although the
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difference is not statistically significant for Asian youth). Owens (2020) similarly found
that an ADHD classification relates negatively to children’s externalizing behaviors and
academic self-competence for middle and higher SES children, but not for lower SES
children. Blum’s (2015) study documented how children’s “invisible disabilities” cause
more parental angst for higher SES families than for lower SES families, despite additional
resources. Students who are advantaged in terms of their SES or race are more likely to
attend high schools that serve similarly advantaged and higher achieving peers (Hanselman
& Fiel, 2017). The likelihood of a struggling learner being classified as learning disabled
is higher in higher SES/achieving schools than in lower SES/achieving schools (Fish, 2019;
Shifrer, 2018; Shifrer & Fish, 2020). Similarly, higher SES youth are more likely to use
stimulants to address learning struggles (King et al., 2014) and are even more likely to die
by suicide, in some contexts (Mueller & Abrutyn, 2016). These scholars attributed these
patterns to heightened expectations of self-control, academic excellence, and ensuring the
continuation of family social privileges, all of which may increase the degree to which a
learning disability is stigmatizing. From another perspective, though, these results could be
interpreted to mean that lower SES youth experience fewer detriments from a learning
disability only because they experience lower expectations and inequitable educational
outcomes regardless of whether they are classified as disabled.

Similarly, this study finds that the negative relationship between a reported learning
disability and math course placement is largest for Asian youth, who are perceived as
particularly high status in math settings (Martin, 2019). This corresponds with Schwartz

et al.’s (2021) finding that the negative relationship between a learning disability and test
scores is larger for Asian youth than for White youth. These findings may reflect heightened
disability stigma in Asian cultures (Bui & Turnbull, 2003; Choi & Lam, 2001), particularly
for “invisible” disabilities, such as learning disabilities (Chen et al., 2004). Asian youth

are also much less likely to have a reported learning disability than are White, Latinx,

or Black youth (Office of Special Education Programs, 2018). Overall, these findings
demonstrate how U.S. research on learning disabilities and math outcomes must more
regularly incorporate consideration of this growing population.

Adjusted results suggest that the poorer ninth-grade math course outcomes of youth with
learning disabilities are due to cumulative disadvantage rather than to disability-related
inequities in the transition to high schoolfor youth of diverse racial and socioeconomic
backgrounds. Although this finding is positive in terms of the policies and processes guiding
ninth-grade course placements, it may also reflect the decreasing flexibility of the math
course sequence as students progress into high school. In other words, by ninth grade,

math course placements are so predicated on students’ level of math in their prior year,

and their performance in that course, that we can determine a student’s math course
attainment at the end of high school by their middle school math experiences (Roderick

et al., 2014). Moreover, although no real evidence suggests disability-related inequities
during the transition into high school, cumulative disadvantage, in this case, likely includes
disability-related inequities youth experienced before transitioning into high school, with
the previous literature documenting how a learning disability classification, which can bias
teachers’ perceptions of students’ potential (Allday et al., 2011; Ohan et al., 2011; Shifrer et
al., 2013), subsequently limits their access to equitable opportunities to learn.
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Some limitations merit mention. This study is focused on how learning disabilities relate

to educational outcomes, but educational outcomes also predict being classified with a
learning disability (Fletcher et al., 2005), threatening its internal validity. Endogeneity is a
common problem in research on inequality (Lynch & Brown, 2011). Randomized controlled
trials are the gold standard for causal answers, but they are often impossible or unethical,
especially for questions related to health (Sanson-Fisher et al., 2007). Yet this study’s
unadjusted results are in themselves a contribution because of our lack of understanding

of baseline differences in adolescents’ outcomes at the intersection of disability, race, and
SES. Although it is impossible to disentangle the source of these differences, | attempted

to narrow the focus on potential disability-related inequities in the transition to high school
first by using standard regression techniques, employing a wealth of covariates that relate

to acquiring a learning disability classification (e.g., being a non-native English speaker),
that capture the social implications of progressing through the education system with a
learning disability classification (e.g., less access to opportunities to learn), and that are
closely related to ninth-grade math course placements (e.g., achievement in the eighth
grade). Second, | reestimated main analyses by using propensity score techniques, which are
thought to better address selection bias than standard regression techniques (Rosenbaum &
Rubin, 1987).

Although intersectional ideas are widely applied in feminist theory and beyond, researchers
do not agree on what constitutes intersectional methodology (MacKinnon, 2013). Qualitative
approaches may be better suited to the more personal subjective aspects of intersectional
theory, but intersectionalists increasingly recognize the value of integrating quantitative
approaches with intersectional perspectives (Covarrubias & Vélez, 2013; Hancock, 2007).
U.S. racial categories eclipse the heterogeneous origins, backgrounds, and cultures each
represents (Cruz et al., 2021; Windchief & Brown, 2017), but intersectionalists call for the
strategic use of imperfect categories to document inequalities (Hancock, 2007; McNair et
al., 2020). Similarly, the definition, diagnosis of, and “symptoms” of learning disabilities
are variable (Shifrer & Fish, 2020), as partially evidenced in the different prevalence rates
across racial and SES groups in this study. This study’s intersectional approach not only
“controls” on differences in adolescents’ SES and race but explicitly centers and examines
differences by race and SES in how disability relates to math course placements. Moreover,
unlike previous federal data sets, HSLS allows consideration of youth with reported learning
disabilities who may not be in special education. These adolescents’ disability status was
measured in 2009—although rates of learning disability classifications have not increased
as much as rates of autism and ADHD classifications have in recent decades, these results
should be replicated with a more recent data set once it is available.

This study disrupts commonsense understandings of disparities in course outcomes as
natural and inevitable for youth with learning struggles or differences. Intersectional
theorists advocate for recognizing and including multiply marginalized identities or for

not allowing these identities to be subsumed by the experiences of persons who share in
only some aspects of their marginalization (Collins, 2015; Crenshaw, 1989). Future research
taking a less nuanced analytic approach might narrow in on specific subgroups, such as

less prevalent racial minority groups, such as Native American youth. Future research
should also build on these findings to identify specific processes producing these disparities.
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This study advances knowledge through an intersectional theoretical and methodological
approach, making it clear that considering individual status markers in isolation presents

an incomplete and even inaccurate picture. This study answers multiple scholars’ calls: the
consideration of disability in intersectional work (Annamma et al., 2018), the application of
intersectional approaches in research focused on math and science (Ireland et al., 2018; Saw
et al., 2018), and the more thoughtful consideration of race in research on educational and
math disparities in particular (Diamond, 2018; McNair et al., 2020). Just as Prins (2006, p.
278) pointed out that White women should not be the “exemplary victims” of sexism, nor
Black men the “exemplary victims” of racism, we cannot assume that the experiences of all
children with disabilities in the United States mirror those of middle-class White children
with disabilities.
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Her research focuses on the effects of inequality outside schools on processes inside schools
and educational outcomes, applying multiple methods to neurodevelopmental disabilities,
the work of teachers, youth’s social psychological health, and racial/socioeconomic
segregation. Prior to entering academia, Shifrer taught math at two middle schools at the
opposite ends of the socioeconomic spectrum.

Appendix A: Survey ltems Used to Construct Scales

Math Interest (alpha 0.77)

Ninth grader enjoying this class very much

Ninth grader is taking fall 2009 math b/c he/she really enjoys math
Plans to take more math courses because they enjoy studying math
Plans to take more math courses because he/she is good at math
Ninth grader thinks this class is boring

Ninth grader thinks this class is a waste of their time

Math Self-Efficacy (alpha 0.89)

Ninth grader certain that can master skills taught in course

Ninth grader certain that can understand most difficult material presented in textbook
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Ninth grader confident that can do excellent job on tests in this course
Ninth grader confident that can do excellent job on assignments in this course

How often ninth grader thinks he/she really understands math assignments

Math Identity (alpha 0.84)

Others see ninth grader as math person

Sees self as math person

Math Utility Value (alpha 0.78)

What students learn in this course is useful for everyday life
What students learn in this course will be useful for college

What students learn in this course will be useful for a future career

STEM Attainment Value (personal importance of doing well) (alpha 0.75)

Time/effort in math/science means not enough time with friends (reverse-coded)
Time/effort in math/science means not enough time for extracurriculars (reverse-coded)
Time/effort in math/science means ninth grader won’t be popular (reverse-coded)

Time/effort in math/science means people will make fun of ninth grader (reverse-coded)

Appendix B: Propensity Score Approach

HSLS’s User’s Guide (Duprey et al., 2018) advises analysts to use Stata’s survey command
to apply the base-year student analytic weight, account for HSLS’s complex survey design,
and adjust for the clustering of students within schools. The survey command is only
compatible with certain commands related to propensity score approaches (Garrido, 2014).

| employ propensity score weights rather than propensity score matching techniques to
facilitate the use of Stata’s survey command (DuGoff et al., 2014; Garrido, 2014). Following
statisticians’ recommendations, | (a) created a propensity score, including the HSLS survey
weight as one of the covariates (Table 6); (b) assessed the propensity score’s balance across
treatment and comparison groups (Table 7); (c) weighted the treatment and comparison
groups by the propensity score, using the covariates chosen in the first two steps; (d)
multiplied the propensity score weight by the survey weight; and (e) estimated main
analyses survey-set by the new weight variable. To combine a propensity score approach
with multiply imputed data, | used the “within approach,” which Mitra and Reiter (2016)
and Granger et al. (2019) found produces less biased estimates than the “across approach.”
In the “across approach,” the treatment effect using the propensity score is estimated within
each multiply imputed data set, and then the treatment effect estimates are averaged across
the multiply imputed data sets. In the “within approach,” the propensity scores for each case
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are estimated within each multiply imputed data set and then averaged across the data sets,
such that the treatment effects are estimated with the averaged propensity scores.

Relying on Stata’s pscore command, the models producing propensity scores (Table 6)
include the measures available in HSLS that best capture factors that select youth into being
classified with a learning disability (SES, race, whether the adolescent was born in the
United States, whether their native language is English). Because school characteristics, and
especially achievement levels, are highly determinant of which children are classified as
learning disabled (Shifrer, 2018; Shifrer & Fish, 2020), I also included measures of eighth-
grade achievement and high school context, even though they were probably measured after
youth were classified with a disability (HSLS offers no earlier measures of these factors).
These models are likely more robust than models with no measures of achievement or
context, under the assumption that these more recent measures at least capture some aspect
of youth’s earlier academic careers, with special education shown to typically not improve
students’ achievement levels (Morgan et al., 2010; Shifrer, 2016; Shifrer et al., 2013). The
models in Table 6 show that the likelihood of being classified with a learning disability are
significantly lower for youth with higher levels of achievement and for youth in Catholic
schools or schools in the west or the south, after adjusting for other factors. Corresponding
with previous studies, with adjustments for differences in achievement, the likelihood of
being classified with a learning disability is significantly lower for Black youth (Hibel et al.,
2010; Shifrer, 2018; Shifrer et al., 2011) and for youth whose native language is not English
(Maxwell & Shah, 2012).

Propensity score balance diagnostics are provided in Table 7. Balance is achieved when

the difference in the mean level of the measure of interest is not statistically significant for
treatment and control cases in the same block. Stata’s pscore command constructs enough
blocks to ensure balanced propensity scores. From 95%-100% of covariates are balanced
within each block. The dependent variable, whether the ninth grader’s math course is higher
than normative, is balanced in every block but blocks 2 and 3. These blocks include control
and treatment cases with the lowest propensity for being classified with a learning disability
—namely, adolescents with higher levels of achievement. In addition to being indicative of
the inconsistencies and subjectivities of the learning disability classification process (Shifrer
& Fish, 2020), the differences in the outcomes of treatment and control cases in these blocks
present the possibility that a learning disability will have a large negative effect for youth
who are higher achieving (i.e., youth who are often also higher SES).

TABLE 6
Models to Produce Propensity Scores for Each Case Within Each Multiply Imputed Data Set

Model 1 Model 2 Model 3 Model 4 Model 5
B (SE) B (SE) B (SE) B (SE) B (SE)
SES -0.08 (0.07) -0.03 (0.06) -012 * (006) -022 ** (0.07) -0.09 (0.07)
Race
(ref=White):
Latinx 023 * (012 033 7 (012 o021 * (012) 010 (012) 028 * (012
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Model 1 Model 2 Model 3 Model 4 Model 5

B (SE) B (SE) B (SE) B (SE) B (SE)
Black -030 * (013) -022 * (013) -025 * (013) -046 * (014) -040 7 (0.14)
Asian -070 " (0.23) -0.26 (021) -035 * (0200 -038 * (0.20) -0.07 (0.20)
uo;tbgm in  -0.09 (0.16) -031 * (017) -0.09 (0.16) -0.21 (0.16) -0.06 (0.16)
nite
States
:\lative _ -031 F (013 -032 * (013) -023 * (013) -029 F (0.13) -046 * (0.14)
anguage is
not English
Eighth- 011 * (005 006 (004 012 F (005 007 (0.05) 008 *  (0.05)
grade math
GPA
Eighth- -036 7 (005 -038 Y (005 -032 Y (005 -039 T (0.05) -0.38 Y (0.05)
grade
science GPA
Ninth-grade -0.85 “** (0.05) -073 ™ (005 -084 *** (005 -077 T (0.05) -0.76 ** (0.05)
math test
score
High school
type
(ref=Public):
Catholic ~ -039 * (0.18) -058 ** (0.18) -0.17 (017) -031 * (017) -0.22 (0.17)
_Ot?er -0.01 (0.19) -0.20 (0.20) -0.07 (0.20) -0.25 (0.20)  0.01 (0.20)
private
High school
urbanicity (ref=City):
Suburb -0.08 (0.11) -0.11 (0.10)  0.05 (0.10)  0.07 (0.10)  0.03 (0.11)
Town -0.08 (0.14) -029 * (014 -029 * (015 -025 * (0.15) -0.16 (0.15)
Rural -0.04 (012) -024 * (012) -0.04 (0.12) -0.10 (0.12) -0.07 (0.12)
High school region
(ref=Northeast):
Midwest -037 ™ (012) -023 * (012) -021 * (012) -035 F (012 -018 (0.12)
South -027 * (©11) -026 * (011) -023 * (011 -029 7 (0.11) -0.19 (0.12)
West -057 7 (014 -053 Y (014) -046 *F (©014) -065 T (0.14) -051 **  (0.15)
Pct. students  0.00 (0.00)  0.00 (0.00)  0.00 0.00) -0.01 * (0.00) 0.0 (0.00)
eligible free
lunch
Pct. students  0.00 (0.00)  0.00 (0.00)  0.00 (0.00)  0.00 (0.00)  0.00 (0.00)
Black
Pct. students  0.00 (0.00)  0.00 (0.00)  0.00 (0.00) 001 ' (0.00) 0.00 (0.00)
Hispanic
th_. st/lgjlents 0.00 0.01) -0.01 (0.01)  0.00 (0.01)  0.00 (0.01) -0.01 (0.01)
Slan.
Sur_v«r?t/ 0.00 (0.00)  0.00 (0.00)  0.00 (0.00)  0.00 (0.00)  0.00 (0.00)
weig
Constant -195 7 (0220 -167 T (021 -219 Y ©021) -159 T (021) -1.97 Y (0.22)
Adolescents 15,540 15,540 15,540 15,540 15,540

(n)

Source. U.S. Dept. of Education, National Center for Education Statistics, “The High School Longitudinal Study of 2009.”

Note. Each model is a different multiple imputation. GPA = grade point average; Pct.= percentage; Pl = Pacific Islander;
SES = socioeconomic status.

Aok

£<0.001.
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Propensity Score Balance Diagnostics

TABLE 7

Number of adolescents

No LD LD Percentage of covariates in each block balanced
Block 1 2,150 10 98%
Block 2 3,490 60 95%
Block 3 3,690 120 100%
Block 4 1,940 100 100%
Block 5 1,010 90 100%
Block 6 1,070 110 100%
Block 7 1,030 170 100%
Block 8 320 80 95%
Block 9 60 30 99%
Block 10 20 10 100%

Propensity score
No LD LD

Mean (SD) Mean (SD)
Block 1 0.01 (0.00) 0.01 (0.00)
Block 2 0.02 (0.00) 0.02 (0.00)
Block 3 0.03 (0.01) 0.03 (0.01)
Block 4 0.05 (0.01) 0.05 (0.01)
Block 5 0.07 (0.02) 0.07 (0.01)
Block 6 0.09 (0.03) 0.09 (0.01)
Block 7 0.12 (0.08) 0.13 (0.02)
Block 8 0.20 (0.00) 0.21 (0.04)
Block 9 0.30 (0.00) 0.31 (0.05)
Block 10 0.36 (0.01) 0.41 (0.06)

Dependent variable: Ninth-grade math higher than normative
No LD LD

Mean (SD) Mean (SD)
Block 1 0.83 (0.37) 0.67 (0.48)
Block 2 0.56 (0.50) 0.40 (0.49)
Block 3 0.34 (0.48) 0.22 (0.42)
Block 4 0.23 (0.42) 0.20 (0.40)
Block 5 0.17 (0.38) 0.19 (0.39)
Block 6 0.16 (0.36) 0.12 (0.32)
Block 7 0.16 (0.37) 0.11 (0.32)
Block 8 0.10 (0.30) 0.09 (0.29)
Block 9 0.17 (0.37) 0.13 (0.34)
Block 10 0.08 (0.27) 0.25 (0.44)
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Source. U.S. Department of Education, National Center for Education Statistics, “The High School Longitudinal Study of

2009.”

Note. Balance means that the difference in the mean level of the measure of interest is not statistically significant for
treatment and control cases in the same block. Stata’s pscore command constructs enough blocks to ensure balanced

propensity scores. LD = learning disability; SD = standard deviation.

H kA

p<0.001.
Ak
p<0.01.
*
£<0.05.
+
£<0.10.

TABLE 8

All Coefficients and Standard Errors From Linear Probability Model Predicting Ninth-Grade

Math Course Is Higher Than Normative, Adjusted by All Covariates

B (SE)

Learning disability -0.04 * (002
Race (ref=White): —

Latinx -0.03 * (0.02)

Black -0.01 (0.02)

Asian 005 ©  (0.03)
Learning disability x race (ref=White):

Latinx 0.01 (0.05)

Black 0.01 (0.07)

Asian -0.10 (0.08)
SES 003 ™ (0.01)
Learning disability x SES -0.01 (0.02)
SES x race (ref=White):

Latinx -0.02 (0.01)

Black -0.01 (0.02)

Asian -0.01 (0.02)
Learning disability x SES x race

Latinx -0.03 (0.04)

Black -0.09 (0.08)

Asian 0.02 (0.08)
Outcomes reflecting prior opportunities to learn
Level of eighth-grade math: -0.44 (0.02)

Lower than algebra |

Algebra | (ref)
Higher than algebra | 0.06 * (0.02)
Eighth-grade math grade point average 0.03 - (0.01)
Enrolled in core eighth-grade science 0.04 (0.02)
Eighth-grade science grade point average 003 (0.01)
Ninth-grade math test score 008 (0.01)

Adolescent’s educational attitudes
Adolescent’s educational expectations:

High school or less (ref)
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Some college 0.00 (0.02)

Bachelor’s degree -0.01 (0.02)

Master’s degree -0.01 (0.02)

Higher than master’s 0.01 (0.02)
Adolescent’s math interest 004 (0.01)
Adolescent’s math self-efficacy -0.04 (0.01)
Adolescent’s math identity 0.01 *(0.01)
Adolescent’s math utility value -0.03 (0.01)
Adolescent’s STEM attainment value 0.01 (0.01)
Adolescent expects a STEM occupation 0.01 (0.01)
High school context
High school type:

Public (ref)

Catholic -022 7 (0.03)

Other private -0.02 (0.04)
High school urbanicity:

City (ref)

Suburb 0.02 (0.02)

Town 0.07 *(0.04)

Rural 0.00 (0.02)
High school region:

Northeast (ref)

Midwest -0.03 (0.03)

South 0.03 (0.03)

West 0.02 (0.03)
Percentage of students eligible for free lunch 0.00 (0.00)
Percentage of students Black 0.00 (0.00)
Percentage of students Hispanic 0.00 (0.00)
Percentage of students Asian/Pacific Islander 0.00 (0.00)
High school offers algebra 11 -011 *  (0.07)
High school offers advanced math 0.01 (0.02)
High school offers calculus -0.03 (0.03)
High school offers advanced placement/international baccalaureate math ~ 0.01 (0.03)
Family characteristics
Not born in United States 0.02 (0.02)
Native language is not English 0.01 (0.02)
Parents’ educational expectations for adolescent:

High school or less (ref) —

Some college -0.04 (0.03)

Bachelor’s degree -0.01 (0.02)

Master’s degree 0.00 (0.02)

Higher than master’s 0.02 (0.03)
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Constant

HAhA

0.57

(0.09)
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Source. U.S. Department of Education, National Center for Education Statistics, “The High School Longitudinal Study of

2009.”

Note. SE = standard error; SES = socioeconomic status; STEM = science, technology, engineering, and math.

Aok

£<0.001.
Hk
p<0.01.
*
0<0.05.
+
£<0.10.

TABLE 9

Sensitivity Analyses to Assess Inclusion of No-Math in Reference Category of Dependent
Variable—Linear Probability Models Predicting No Ninth-Grade Math Course

Model 1 Model 3 Model 3
B (SE) B (SE) B (SE)
Race:

White (ref) — — —

Latinx 006 7 (001 004 7 (001) o001 (0.01)

Black 004 ** (001) 002 (0.01) -0.01 (0.01)

Asian -0.01 (0.01) 0.00 (0.01) 002 * (0.01)
Not born in United States -0.01 (0.02) -0.01 (0.02)
Native language is not English -0.01 (0.02) -0.01 (0.01)
Socioeconomic status -0.03 (0.00) -0.01 > (0.00)
Level of eighth-grade math:

Lower than algebra | -0.01 (0.01)

Algebra | (ref) —

Higher than algebra | 002 *  (0.01)
Eighth-grade math grade point average -003 (0.01)
Enrolled in core eighth-grade science -0.01 (0.01)
Eighth-grade science grade point average -002 (0.00)
Ninth-grade math test score -002 (0.00)
High school type:

Public (ref) —

Catholic 0.00 (0.01)

Other private 0.00 (0.01)
High school urbanicity:

City (ref) —

Suburb 0.00 (0.01)

Town 0.01 (0.01)
Rural 0.01 (0.01)
High school region:

Northeast (ref) —

Midwest -002 7 (0.01)
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Model 1 Model 3 Model 3
B (SE) B (SE) B (SE)
South -002 ¥ (0.01)
West -0.01 (0.01)
Percentage of students eligible for free 0.00 (0.00)
lunch
Percentage of students Black 0.00 *  (0.00)
Percentage of students Hispanic 0.00 (0.00)
Percentage of students Asian/Pacific 0.00 > (0.00)
Islander
Constant 003 *** (00) 004 T (000) 021 * (002

Source. U.S. Department of Education, National Center for Education Statistics, “The High School Longitudinal Study of
2009.” Note. SE = standard error.

Ak

p<0.001.
Ak
p<0.01.

*

p<0.05.

+

<0.10.

TABLE 10

Sensitivity Analyses to Assess Inclusion of No-Math in Reference Category of Dependent
Variable—Multiple Marginalization or Increased Liability? Predicted Probability Ninth
Graders’ Math Course Is Higher Than Normative at the Intersection of Adolescents’
Learning Disability Status, Socioeconomic Status, and Race

No-math included No-math excluded
No Learning  Diff.2 No Learning  Diff&  Method
disability disability disability disability diff.

-1SD White 0.27 0.11 -0.16 0.28 0.12 -0.16 0.00
Average 0.40 0.20 -0.20 0.41 0.21 -0.20 0.00
SES

+1SD 0.53 0.29 -0.24 0.54 0.30 -0.24 0.00
-1SD Latinx 0.26 0.11 -0.15 0.29 0.14 -0.15 0.00
Average 0.34 0.11 -0.23 0.36 0.13 -0.23 0.00
SES

+1SD 0.42 0.10 -0.31 0.43 0.12 -0.31 0.01
-1SD Black 0.22 0.18 -0.04 0.24 0.22 -0.02 0.02
Average 0.31 0.15 -0.16 0.32 0.16 -0.16 0.00
SES

+1SD 0.39 0.11 -0.28 0.40 0.10 -0.30 -0.02
-1SD Asian 0.50 0.13 -0.37 0.53 0.13 -0.40 -0.02
Average 0.61 0.21 -0.40 0.63 0.21 -0.41 -0.02
SES

+1SD 0.72 0.29 -0.42 0.72 0.29 -0.43 -0.01

Source. U.S. Department of Education, National Center for Education Statistics, “The High School Longitudinal Study of
2009.”

Note. Diff. = difference; SD = standard deviation; SES = socioeconomic status.

aThe difference in the predicted probability of a higher than normative ninth-grade math class for youth with and without a
learning disability within each race-SES group.
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bThe difference in the relationship between a learning disability and math course placement (“Diff.”) in estimates that do
and do not include ninth graders not in a math class (respectively, the left and right sides of the table).

TABLE 11

Sensitivity Analyses to Assess Inclusion of No-Math in Reference Category of Dependent
Variable—Disability-Related Inequities in the Transition to High School? Linear Probability
Models Predicting Ninth Graders’ Math Course Is Higher Than Normative

No-math included

No-math excluded

Model 1

Model 2

Model 3

Model 4

Adjusted by

Adjusted by

Adjusted by

Adjusted by

covariates propensity covariates propensity
score weight score weight
B (SE) B (SE) B (SE) B (SE)

Learning -004 *  (0.02) -0.07 (0.06) -0.03 (0.03) -0.07 (0.06)

disability

Race — —

(ref=White):

Latinx -003 * (002) -0.04 (0.08) -0.03 * (002 -0.05 (0.03)
Black -0.01 (0.02) -0.06 (0.09) -0.01 (0.02) -012 7 (0.03)
Asian 005 * (003 022 * (012) 0.05 003 02 Y (0.03)

Learning

disability x

race

(ref=White):

Latinx 0.01 (0.05)  -0.09 (0.11) -0.02 (0.05) -0.07 (0.12)
Black 0.01 (0.07) -0.05 (0.19) 0.1 (0.08) -0.16 *  (0.09)
Asian -0.10 (0.08) -0.24 (0.24) -0.12 (0.08) -0.25 (0.27)

SES 003 ** (o1 o012 (003 002 Y (001 013 T (0.01)

Learning -0.01 (0.02) 0.5 (0.05) -0.01 (0.02) 0.05 (0.05)

disability x

SES

SES x race

(ref=White):

Latinx -0.02 (0.01) -0.03 (0.06) =-0.02 (0.01) -0.07 *(0.03)
Black -0.01 (0.02) -0.01 (0.07) 0.0 (0.02) -0.05 *(0.02)
Asian -0.01 (0.02) -0.03 (0.11) -0.01 (0.02) -0.06 *(0.03)

Learning disability

x SES x race

(ref=White):

Latinx -0.03 (0.04) -0.13 (0.10) -0.04 (0.04) -0.15 (0.10)

Black -0.09 (0.08) -0.18 (0.18) -0.13 (0.09) -0.21 * (0.10)

Asian 0.02 (0.08) -0.03 (0.14) 0.2 (0.08) -0.07 (0.16)
Constant 057  ** (009 040 ' (001 060 T (009 042 T (0.02)
Adolescents 15,540 15,540 15,540 15,540

()

Source. U.S. Department of Education, National Center for Education Statistics, “The High School Longitudinal Study of

2009.”

Note. SE = standard error; SES = socioeconomic status.

Aok

p<0.001.

Aok

p<0.01.
*
£<0.05.
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+
£<0.10.
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FIGURE 1. Multiple Marginalization or Increased Liability? Predicted Probability Ninth
Graders’ Math Course is Higher than Normative at the Intersection of Adolescents’ Learning
Disability (LD) Status, Socioeconomic Status (SES), and Race.

Note. Source: US Department of Education, National Center for Education Statistics, “The
High School Longitudinal Study of 2009”. Full models in Table 5. Numbers in bar labels
represent differences by learning disability statu.

***n<0.001, **p<0.01, *p<0.05, +p<0.10.
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