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Educational Inequality Regimes amid Algebra-for-All: The
Provision and Allocation of Expanding Educational
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University of California, Irvine

Thurston Domina,
University of North Carolina, Chapel Hill

NaYoung Hwang
University of Missouri

Abstract

Schools can approach the task of sorting students to privileged learning opportunities in different
ways, potentially creating distinct and durable educational inequality regimes. We test this idea
by exploring variation in socioeconomic inequalities in advanced mathematics course-taking
across California middle schools during a statewide algebra-for-all initiative. This case provides
unique insight into local stratification processes since the state pressured schools to boost
advanced course enrollments but provided little guidance about how to do so. We distinguish
two critical organizational processes: the provision of different types of opportunities and the
allocation of students to opportunities. The former, we argue, creates the potential for inequality;
the latter determines what level of inequality is realized. Using panel data for all public

middle schools in the state over a decade, we demonstrate a curvilinear association between
opportunities and inequality, with disparities highest when opportunities are most differentiated.
However, allocations at most schools were less unequal than would be expected under a test-
based meritocratic allocation regime. Further, we find substantial school-level variation which is
systematically related to organizational characteristics and consistent over time. These patterns
provide evidence for local educational inequality regimes.

Sociological debates about the relation between schooling and inequality tend to treat
education as a single social institution, rather than a field of semi-autonomous organizations
(Fligstein and McAdam 2012). Some view education as an institution that primarily
reproduces social inequality, while others argue that schools equalize opportunities relative
to disparities experienced prior to and outside of school (Raudenbush and Eschmann 2015).
But schools vary considerably. Educators implement routine educational practices that create
and reify categorical distinctions in specific local settings (Domina, Penner, and Penner
2017). For example, high school administrators and teachers regularly make decisions about
whether to make advanced course offerings available to students, how many seats to make
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available in these advanced courses, and which students to place in these advanced courses
and which to place in regular courses (Kelly and Price 2011; Oakes 1985, 1994). As these
sorting processes respond to local conditions, political contestation, student and family
preferences, and educators’ judgments, the relationship between education and inequality
likely varies across schools.

In this paper, we adapt the notion of inequality regimes, developed in the literature on
workplace inequality, to make sense of variation in opportunity inequality across schools.
Inequality regimes represent the “loosely interrelated practices, processes, actions, and
meanings” that develop within firms and influence the shape and magnitude of inequalities
that firms produce (Acker 2006:443). Organizations develop these practices in response

to both contextual conditions and internal negotiations (Tomaskovic-Devey and Avent-
Holt 2019). We argue that two sets of organizational practices are key components of
educational inequality regimes: (1) practices that determine how many desirable educational
opportunities schools provide, such as school-level decisions about how many accelerated,
regular, and remedial or developmental course sections to offer in a given grade level;

and (2) “gatekeeping” practices such as setting grade or test score thresholds for course
placements that determine how students are allocated among the available opportunities
(Garet and DelLany 1988; Sgrensen 1989). The former creates the potential for inequitable
opportunities while the latter determines how much inequality is realized. We hypothesize
that educational inequality regimes create distinct patterns of potential and realized
inequality across schools that are systematically related to organizational conditions and
that are durable over time, even in the face of external institutional pressure.

To explore the contours of educational inequality regimes, we consider the empirical case

of the socioeconomic gaps in access to advanced middle school mathematics opportunities
(algebra or above) during a period in which state and other field-level actors pressured
schools to provide more advanced opportunities.1 The California “algebra-for-all” effort
reflected a broad set of policy pressures, including public statements and state accountability
policy, rather than an explicit mandate. Schools received little direction from the state about
how to allocate expanded educational opportunities (Rosin, Barondess, and Leichty 2009).
While the proportion of California 8t graders enrolled in algebra nearly doubled during

this period, schools responded to pressures to increase algebra enrollments in diverse ways
(Domina et al. 2016). By tracing the links between school-level shifts in the provision and
allocation of algebra opportunities, our analyses synthesize insights from micro-level studies
of school tracking and its consequences and macro-level theories of maintained inequality to
advance a meso-level theory of educational inequality.

Using a decade of panel data for all public middle schools in the state, we explore
aggregate trends and organizational variation in algebra inequalities throughout expansion.
Consistent with previous research, we find a curvilinear association between opportunities
and inequality, with disparities peaking when the provision of the opportunities is most

\e focus on socioeconomic opportunity disparities given our interest in state-wide variation in within-school inequality processes.
Most schools enroll, and must sort, both poor and nonpoor students. By contrast, more extreme racial/ethnic segregation mean that
local inequalities are undefined in many schools, reflecting the greater importance of between-school sources of inequality.
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differentiated. However, we find that most allocations are less unequal than we would
expect if schools used a purely test-based meritocratic allocation logic. Importantly,

though, aggregate trends belie distinct and durable educational inequality regimes: there

is substantial variation between schools that is systematically related to organizational
characteristics and consistent over time. Organizational influences on inequality are not
monolithic; some local regimes consistently reproduce opportunity inequalities, while others
work against pre-existing disparities.

Educational Inequality Regimes and Algebra-for-All

The concept of an organizational inequality regime draws attention to local institutional
arrangements that create, maintain, and potentially subvert social inequality (Acker

2006; Tomaskovic-Devey and Avent-Holt 2019). Since these arrangements develop within
organizations in response to local conditions and challenges; key characteristics of inequality
regimes vary systematically with organizational size, demographics, resources, and cultural
context (Huffman, Cohen, and Pearlman 2010; Smith-Doerr et al. 2019; Tomaskovic-Devey,
Haéllsten, and Avent-Holt 2015). Because the organizational practices that define inequality
regimes must be internally workable, they emerge out of local negotiations and power
struggles among organizational state-holders (Vallas and Hill 2012). As such, even similarly
situated inequality regimes likely vary in important regards. And since organizational
arrangements are often path dependent, inequality regimes tend to be relatively stable over
time.

Most work on inequality regimes focuses on the unequal distribution of power, status,

and resources within firms and other workplaces (e.g., Cohen and Huffman 2007; Kellogg
2011; Tomaskovic-Devey et al. 2015). In these cases, inequality regimes create and maintain
inequalities among workers. While workplace inequalities exist in schools as well, our focus
in this paper is on the inequalities that schools create and maintain as they distribute learning
opportunities among students. Schools routinely sort students into discrete instructional
groups and then differentiate curriculum and instruction across those groups (e.g., Gamoran
1987; Lucas 1999; Oakes 1985; Sgrensen 1970; Tyson 2011). This creates greater variation
in learning opportunities within U.S. schools than between them (Schmidt et al. 2015).
Many believe grouping practices help educators to meet students’ diverse pedagogical

needs (Hallinan 1994), but they tend to reinforce inequality by giving students from
advantaged groups privileged access to desirable educational opportunities (Oakes 1985,
1994). Tracking is thus deeply implicated in the reproduction of educational inequality,

and track placements have important consequences for the instruction to which students

are exposed (Carbonaro 2005; Oakes 1985) and their subsequent educational and career
trajectories (Carroll et al. 2017; Long, Conger, and latarola 2012). Importantly, however,
tracking systems — and their consequences for educational inequality — vary across schools
along multiple dimensions (Domina et al. 2019; Kelly and Price 2011; Sgrensen 1989).

Educational organizations confront two crucial sets of decisions as they construct school
tracking systems: (1) provision decisions, including determinations about how many
different learning environments to create and how many spots to make available in

the desirable high-status learning environments that typically convey advantage, and (2)
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allocation decisions, including choices about the criteria, measurements, and processes they
use to place students into higher- or lower-status environments. These two sets of decisions
play distinct yet interrelated roles in the creation of unequal opportunities. Provision
decisions shape the potential for unequal access within the school; allocation decisions
determine the extent to which potential inequalities are realized.

Of course, schools do not make these decisions in a vacuum. As we discuss in more detail
below, many social processes shape provision and allocation decisions, including: family
and community socioeconomic resources that support out-of-school learning and shape
students’ academic preparation; public resources that determine what specific instructional
resources are available; broader policy and normative pressures that shape viable educational
options; and interactions between parents and educators that shape how these decisions

are ultimately implemented. While each of these social processes play out in every school
context, the ways they constrain educational decision-making likely varies considerably
from school to school. Since organizations serve distinct constituencies with different sets of
resources and constraints, cross-organizational differences in local conditions and logics of
action may lead to distinct and durable local experiences of educational inequality.

The distinction between potential and realized inequality is especially salient in the context
of expansionary efforts like California’s algebra-for-all effort, in which schools faced
pressure to increase the number of opportunities with little guidance about how to distribute
them. These policy pressures directly promoted changes in the provision of resources, with
implications for potential inequality. It also forced schools to make new allocations for a
growing number of advanced opportunities. Differences in local responses to pressures in
the institutional environment — which are especially likely to emerge in a relatively loosely-
coupled field like educational policy — can reveal contours of organizational inequality
regimes (e.g., Kellogg 2011; Tomaskovic-Devey and Avent-Holt 2019). To make sense of
how these processes may have evolved, and their implications for socioeconomic inequality,
we now turn to the literatures on school tracking and maintained inequalities. While largely
discrete, these research traditions provide complementary insights that we integrate into

a framework for understanding potential and realized inequality in access to advanced
opportunities amid expansion.

Organizational Variation in School Tracking Systems

Decisions about what types of learning opportunities to offer and decisions about how

to distribute privileged opportunities are highly contested (Oakes et al. 1997). In this
uncertain space, school practices emerge out of “messy human decision-making” processes
(Oakes 1994), yielding important cross-school differences in the structure of school tracking
systems (Domina et al. 2019; Garet and DelLany 1988; Kelly and Price 2011; Lucas and
Berends 2007). As reflected in the pronounced variation in 8t grade Algebra enrollment
rates in California middle schools (see Table 1), some schools opt for systems that provide
many students with access to high-status learning opportunities while others sharply limit
access to high-status classes (Domina et al. 2016; Oakes and Guiton 1995; Rickles 2011).
Similarly, schools vary in the criteria that they use to allocate students across differentiated
classrooms, with some schools placing students exclusively based on test scores and others
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providing avenues for teachers, parents, or students to influence course placements (Lewis
and Diamond 2015; Lucas 1999; Oakes 1985).

Technical/functional predictors

Since educators typically justify tracking based on the belief that differentiation facilitates
teaching and learning (Hallinan 1994; Oakes 1994; Oakes et al. 1997), it is not surprising
that technical/functional conditions related to instruction influence the distribution of
learning opportunities. Organizational resources for instruction, such as the availability

of staff qualified to teach advanced material, are particularly relevant for the provision

of opportunities. And consistent with technical/functional explanations of differentiation,
students’ prior academic preparation strongly predicts course placements (Dauber,
Alexander, and Entwisle 1996; Gamoran 1987; Long et al. 2012). The aggregate prior
achievement of the student body is thus an important contextual influence on tracking.
Schools enrolling students with higher test scores tend to offer more advanced opportunities
(latarola, Conger, and Long 2011; Klugman 2013). In addition, schools with greater
variation in prior preparation offer more differentiated opportunities. Further, since larger
schools are more likely to be attended by a critical mass of students with different
instructional experience, they are also be more likely to provide differentiated opportunities
(Kelly and Price 2011).

Policy and normative constraints

But the decisions that create tracking systems are not purely technical. Formal state and
district policies constrain local decisions about the provision and allocation of educational
opportunities. In the current case, California policy-makers implemented a series of policies
designed to increase 8t grade Algebra enrollments and reduce racial and socioeconomic
inequalities over the study period. This policy push cumulated with a 2010 policy that
linked 8™ grade Algebra assignments into the measurement of school improvement for
accountability purposes (Domina et al. 2016).

Broader institutional and historical trends also create norms that shape local decisions
(Arum, Gamoran, and Shavit 2007; Lucas 1999). In some schools, 8t grade Algebra
assignments may reflect local norms that conceptualize student achievement as an indicator
of fixed student intelligence and position educators as legitimate gatekeepers in an
educational process that prioritizes meritocratic promotion. In other cases, educators may
conceptualize student readiness more flexibly, prioritize broad access to valued educational
opportunities, and/or prefer heterogeneous groupings in learning environments (Rickles
2011; Watanabe 2006).

Student and parent preferences

Furthermore, educators must negotiate with local stakeholders when they implement
curricular tracking systems. As Wells and Oakes (1996) document, students who are
accustomed to accessing advanced courses often have a strong preference for course
placement systems that restrict access to advanced learning environments. These students
often hail from families that have the necessary social and economic power to effectively
mobilize in order to influence school course assignment practices (Lewis and Diamond
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2015). Advantaged student and parent mobilization may explain why schools with more
advantaged students often create tracking systems that limit the provision of high-status
educational opportunities (Kelly and Price 2011; Kerckhoff, Fogelman, and Manlove 1997;
Oakes et al. 1997). Student and parental pressure may also explain why course allocation
processes in racially diverse schools often advantage white students, creating relatively large
racial gaps in access to high-status courses (Kelly 2009; Lucas and Berends 2007).

Educational Expansion and Persistent Inequalities

School sorting systems are dynamic, and the growth of education as an institution in
contemporary societies has driven profound changes (Domina and Saldana 2012; Schofer
and Meyer 2005). Advocates view efforts to expand educational opportunity as a lever to
promote equity. But sociologists often take a more skeptical view. Sociological research
highlights how privileged groups use their social and financial resources to maintain their
advantages during periods of expanding opportunity (e.g., Alon 2009; Lareau 2011; Lucas
2001).

One perspective proposes that background advantages persist throughout expansion until

the advantaged group is “saturated” in privileged positions, after which further expansion
necessarily reduces inequality (Raftery and Hout 1993). Although evidence for this
Maximally Maintained Inequality (MMI) prediction is mixed (e.g., Breen et al. 2009), it
remains a useful framework for evaluating changing inequalities as opportunities increase.
MMI suggests that when an opportunity is rare, access will be exclusive and inequality will
flourish; when the opportunity is pervasive, access will broaden and inequality will fall;
when the opportunity is universally available there can once again be no inequality (Paterson
and lannelli 2007).

Though often applied to levels of educational attainment, a similar curvilinear association
between opportunities and inequality may apply to qualitative distinctions among students
in levels of education that are universally available, including advanced course placements
(Domina and Saldana 2012; Klugman 2013; Lucas 2001). In the algebra-for-all case, the
MMI perspective suggests that inequalities in access to advanced courses will be most
pronounced when there are exactly enough seats in 8™ grade algebra courses for all
advantaged students. Beyond this point, inequalities necessarily decline as the number of
seats increases, creating space for less advantaged students in 8t grade algebra classrooms.

Potential and Realized Inequality amid Expanding Opportunities

Research on tracking systems thus describes how processes that drive educational inequality
vary across schools, drawing attention to the organizational routines that create within-
school inequality and the structural, normative, and political factors that influence those
routines. Research in the maintained inequalities tradition, by contrast, highlights the
prevalence of background inequalities throughout substantial changes in educational
systems. While this tradition rarely explicitly engages with organizational variation, it
highlights how local inequalities result from linked decisions about the provision and
allocation of opportunities. Together, these perspectives highlight that local educational
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inequality regimes are shaped both by how new opportunities change the potential for
inequality and how organizational allocation processes realize that potential inequality.

To make these provision and allocation decisions concrete, consider a hypothetical queue
of students for the seats in a school’s advanced courses, arranged in order of priority for
assignment.2 The number of students from the front of this queue placed into advanced
opportunities varies with school decisions about how many advanced seats to provide. The
order in which students are placed in the queue, meanwhile, varies with school allocation
practices.3

Figure 1 portrays the inequality across all levels of Algebra provision resulting from

three different allocation systems for a hypothetical school with 40 non-poor and 60 poor
students. Panel A represents an allocation system that fully realizes possible socioeconomic
inequality by placing advantaged students in front of disadvantaged students in the queue.
The resulting inequality in Algebra opportunities represents the potential inequality for each
level of provision. Consistent with maintained inequality research (Paterson and lannelli
2007), this scenario demonstrates that potential inequality is low when opportunities are
universal (either none or all in the advanced course) and peaks when the number of seats

in the advanced course equals the number of advantaged students. Panel B illustrates the
results of an allocation system in which students are assigned based on a meritocratic
criterion (such as prior achievement scores) on which poor students trail non-poor students
by a standard deviation on average. Under this allocation system, advantaged students

are better represented at the front of the Algebra queue, which results in meaningful poor-
nonpoor gaps for most levels of Algebra provision. In this example, opportunity inequalities
are largest when 30-60 percent of students are enrolled in 8th grade Algebra. Panel C,
meanwhile, represents the results of an allocation system in which students are sorted into
advanced courses at random. In expectation, random selection would lead to no inequality at
any level of provision.

In summary, organizational decisions about the provision of algebra opportunities are
represented by different possible points along the x-axis in Figure 1. These provision
decisions determine potential inequality, the upper limit for unequal opportunities shown
by the function in Figure 1A. Organizational decisions about how to allocate students are
represented by the different possible levels of inequality (along the y-axis) at any particular
level of provision. These lead to different levels of realized inequality for the hypothetical
allocation regimes in Panels A-C. Realized inequality is intuitively the share of potential
inequality (for a given level of provision) that is observed, as represented by the plots in
Panel D.°

2\without loss of generality, we describe this framework in terms of the simple case of two types of educational opportunities (algebra
vs. regular mathematics) and two types of students (non-poor vs. poor).

This queue for opportunities is unobservable, since it reflects a set of counterfactual information—which students would be assigned
to advanced courses for every possible number of seats of advanced courses. In practice, it can be approximated by observing the
characteristics of students above and below the threshold for the observed number of seats.

Potential inequality is a function of both provision and student composition (see Equation 1). We focus on the former as the primary
source of change during expansion.

The proportion-based realized inequality calculation is unstable near 0% and 100% algebra enrollment, when potential inequality is
low. For instance, in the unlikely case in which only one nonpoor student is assigned to algebra, inequality is the maximum possible.
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As the stylized examples in Figure 1 illustrate, local provision and allocation decisions each
shape inequalities in access to advanced opportunities. But it can be difficult to disentangle
provision and allocation processes in practice. Math course assignments during algebra-for-
all in California is a useful case study in this regard, because schools faced external pressure
to change their provision processes but relatively little guidance about how to approach
allocation. Increases in provisions were widespread, meaning that these changes were not
limited to a selective set of schools. These changes also occurred quickly, meaning that
essentially the same local actors — operating in the same social contexts with similar student
populations — made allocations for different levels of provisions year to year. Algebra
inequalities during this period therefore can illuminate both aggregate trends amid expansion
and organizational variation indicative of local inequality regimes.

Our analyses investigate the following hypotheses about local socioeconomic inequalities
amid algebra-for-all, based on research on organizational inequality regimes, school tracking
systems, and maintained inequality:

Hypothesis 1:

We expect that inequality throughout the algebra-for-all period follows differences in
potential inequality for different levels of the provision of algebra (see Figure 1A).

This implies an inverted u-shaped association in which inequalities increase with initial
opportunities, are highest for moderate opportunities, and decrease as opportunities become
universal. Similarly, we expect that this relationship reflects stages of inequality throughout
expansion (Paterson and lannelli 2007), which we expect to see both in aggregate trends (as
the overall provision of advanced opportunities increases) and in the individual trajectories
of schools (when the local number of advanced opportunities increases).

Hypothesis 2:

We expect that realized inequalities in 8t grade Algebra assignments tend to be
approximately as large as predicted by a meritocratic allocation based on prior test scores
(Figure 1B). Test scores are commonly used to allocate students, consistent with both

strong meritocratic norms in education and technical/functional motivations for instructional
grouping (Hallinan 1994). But schools use test scores in different ways, and these
differences can have important consequences for the distribution of opportunities in schools.
To the extent that advantaged families secure higher test scores for privileged educational
opportunities (e.g., Alon 2009), test score differences may account for socioeconomic
inequalities in placement. However, many reproductionist accounts of schooling suggest that
advantaged families also actively intervene for more favorable educational opportunities,
implying larger than meritocratic inequalities (e.g., Lucas 2001). Conversely, equalizing
influences, such as educators’ orientations to equity, could lead to less than meritocratic
inequality. So while we expect schools to vary in the degree of realized inequality (see
below), we expect that variation to center around the meritocratic prediction.

The educational inequality regimes perspective suggests that schools exhibit distinct and
durable local patterns of inequality. In particular, this perspective implies the following:
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Hypothesis 3:

Schools vary considerably in the magnitude of socioeconomic Algebra disparities. We
expect such differences to be apparent both in potential inequality, reflecting local responses
to the algebra-for-all initiative, and realized inequality, which is not directly implicated by
the policy.

Hypothesis 4:

In addition to overall variation, educational inequality regimes imply that organizational
conditions predict local disparities. Based on tracking research, we expect that

these decisions vary with students’ prior preparation, instructional resources, and
sociodemographic composition. In addition, we hypothesize potential inequality, based on
provisions, is uniquely affected by instructional resources (capacity for differentiation),
while realized inequality is not.

Hypothesis 5:

Methods

Data

We expect organizational differences in opportunity disparities to be durable over time.
Expansion provides a particularly strong test of this hypothesis, as schools face pressure to
change their practices. Nonetheless, because we expect a degree of consistency and path
dependence in school norms and processes, we hypothesize that a meaningful share of
variation in local inequalities is between schools (as opposed to within-schools over time).
We especially expect consistency in the level of realized inequality at schools over time,
since allocation decisions were not directly targeted by the algebra-for-all initiative.

Our analyses draw upon publicly available administrative data from all public schools
serving 8 grade students in California from 2002-2003 to 2012-2013. This period
encompasses most of California’s “algebra-for-all” era, beginning the year before the

state implemented accountability incentives that penalized schools for enrolling 8" graders
in pre-algebra or other less advanced math courses and ending the year after the state
released schools from these accountability incentives. We assemble key data from the
California Standardized Testing and Reporting program records, which are collected as part
of mandatory standardized testing and reveal the number of students at each school who sat
for different mathematics tests, disaggregated by student demographic characteristics. We
augment these primary data with school information on student enrollment and demographic
compositions from the Common Core of Data information collected by the National Center
for Education Statistics.

The population of interest for our questions is the set of schools serving a sufficiently large
group of 8™ graders to potentially enroll students in different mathematics courses. We

thus consider only schools that enroll an average of at least 50 students annually across

the study period (approximately half of all schools ever enrolling an 8t grader during this
period), which account for 96% of all enrolled students. From this total sample pool, we
restrict our analytic sample to schools that were in operation and enrolled poor and nonpoor
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students in each year of the panel from the analytic sample,6 and we exclude 47 schools that
lack reliable 7t grade achievement measures of prior achievement.” The resulting analytic
sample for poor-nonpoor gaps is a balanced panel of 1080 schools, representing 82% of

the total sample pool. Characteristics of the main analytic sample are presented in Table 1
(Supplemental Table S1 documents how these schools compare to omitted schools).

The central construct for all research questions is the prevalence of advanced-mathematics
course-taking within a school in each year, which we operationalize as the proportion of 8t
graders who sat for California Standard Tests (CST) in Algebra or a more advanced course.
During the study period, students were required by the California Department of Education
to take a CST test in grade 8 that reflected the content of their mathematics instruction
during the year. Therefore, test type is a standardized indicator of the level of the course
each student took during the year and test level data is reported for 97% of enrolled 8™ grade
students.

We calculate school-level 8t grade Algebra enrollment as the proportion of 8t grade
students in Algebra I, Geometry, or Algebra Il courses.8 We calculate socioeconomic
disparities in Algebra enrollment as the difference in probability of Algebra enrollment for
noNpoOor Versus poor students.® Poor students are identified by eligibility for the subsidized
lunch program, reflecting family income less than 185% of the federal poverty line.10 In
supplemental analyses, we consider Hispanic-White and Black-White gaps within the subset
of schools for which both groups are represented. Reflecting the high degree of racial
segregation in California schools, there are fewer schools with sufficient racial diversity

to support these analyses. These supplemental analyses of school racial inequality return
substantively similar results, which increases our confidence that the findings are robust to
multiple conceptualizations of social background inequality.

Finally, we collect yearly measures of school characteristics from publicly available
administrative records. We measure school size—enrollment of 8" grade students—as

a proxy for the availability of instructional resources to provide more differentiated
instruction. Since students’ prior mathematics preparation is a key determinant for both

the provision and allocation of advanced opportunities, we include two separate indicators:
average 7t grade achievement and the achievement gap between poor and non-poor
students (in standardized units).1! Finally, we include two measures of student demographic

6Dropped schools were mostly high-poverty schools. The majority (84.8%) did not enroll (or lacked information on) nonpoor

students.

TThe state reports test-taking for all subgroups in a school, but not scores for subgroups with less than 10 students in a year. We
omitted schools (47) for which prior achievement was not available for both poor and nonpoor students in at least 5 years of the panel.
For the 159 schools with at least 5 valid observations but incomplete data, we imputed prior achievement based on the school-specific
mean achievement for the panel. Imputed values represent 3.2% of all school-year observations.

The possible tests in grade 8, with the percentage of students represented across all years, are: Algebra | (49.7%), General
Mathematics (43.1%), Geometry (4.2%), Algebra Il (0.1%), and Integrated Mathematics I/11/I11 (0.1%). For parsimony, we refer to our
main Algebra | or higher construct as “Algebra” throughout the paper.

Conclusions are similar using measures of inequality in terms of odds ratios. We prefer differences in proportions because these
are intuitive, of substantive interest, and allow us to define potential inequality (when odds ratios are often undefined) and realized

inequality.

Research demonstrates that this measure corresponds with verified parental income and may also capture an additional dimension of
socioeconomic disadvantage (Domina et al. 2018).
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composition, the percentage of the student body that are not eligible for free or reduced price
lunch and the proportion of students in different racial/ethnic groups.

Hypothetical Allocations

To assess the magnitude of course-taking disparities, we compare observed values to
predicted disparities under the hypothetical allocation regimes represented in Figure 1. First,
we calculate potential inequality or fully realized inequality!? as the largest enrollment gap
that would be possible, given the proportion of nonpoor students (Pr(NP)) and the proportion
of overall spaces in Algebra enrollments (Pr(Alg)):

Potential Inequality =

: 1)
Prwvp X Pr(Alg) if Pi(Alg) < Pr(NP)
1 _ 1
1-Pr(NP) 1-Pr(NP)

x Pr(Alg) if Pr(Alg) > Pr(NP)

This definition reflects the two phases of potential inequality represented in Figure 1A
(Hypothesis 1), each of which is represented by a linear function of Algebra opportunities.
The first reflects how potential inequality increases with opportunities when there are fewer
Algebra seats than nonpoor students; the second reflects how inequalities decrease with
opportunities after all nonpoor students are already enrolled.

Second, to facilitate our test of Hypothesis 2, we calculate meritocratic inequality as the
gap that would result if allocations were based solely on prior standardized achievement
scores. If we observed individuals’ scores directly, we could order students by these scores
and determine the expected meritocratic gap based on the students at the front of the queue
(above the threshold defined by observed Algebra provision). Instead, we approximate

this procedure with aggregate data on the size of poor and nonpoor groups and the mean
prior achievement difference between them. We assume that scores are normally distributed
within each group with equal variance, and we calculate the share of each group above the
provision threshold. To gauge the accuracy of this approximation, we compare the aggregate
calculation with the correct value derived from individual-level data in one district. Across
different possible provisions of Algebra for each school, the aggregate approximation
correlates highly with the individual-based values (0.72), but it tends to understate the true
size of meritocratic inequalities, with an average error of —1.1 percentage points (SD =
4.0), 11% the size of the true meritocratic gaps. Because our measure of the meritocratic

11The data preclude measures of academic preparation that predate enrollment in middle school. Since approximately one third of
middle schools begin in grade 7, this is the earliest test score available across the entire sample. Results are similar if we use gth grade
achievement scores (within the subsample for which this is possible), because the two measures are highly correlated.

Potential inequality is also by definition the maximum level of inequality possible for a given level of provision. In this paper, we
use “maximum possible inequality” as a synonym for “potential inequality” and “fully realized inequality.” We do not emphasize this
terminology to avoid confusion with the distinct concept of “maximally maintained” inequality (Raftery and Hout 1993).
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benchmark is too low, our results may therefore overstate the relative magnitude of nonpoor
students’ advantages overall.13

We assess organizational variation in inequality (Hypothesis 3) by describing the distribution
of cases in the data. To assess the remaining educational inequality regime hypotheses, we
model school-year Algebra course-taking disparities in a three-level multi-level model with
observations nested within schools and districts:

Gapys = BXg + v+ g+ 15+ €451 2

ng~N(0, og)

ns~N(0, o)

edst~N(0, 0¢)

Here Gapyy; is @ measure of the gap in advanced course-taking between nonpoor and poor
students (potential or realized, depending on model) for school s in district d at time t, X,
is a vector of time-specific school characteristics, y, is a set of year indicator variables, #; is
a randomly varying district intercept, », is a randomly varying school intercept, and 44, is a

residual error term.

In this model, non-zero elements of g indicate that characteristics predict local inequality
(Hypothesis 4). Non-zero variation of school- and district-level random parameters (af, and
2) reflects persistent organizational variation over time (Hypothesis 5). We interpret the size

of variance components in terms of intra-class correlations, which represent the proportion
of total variability in the data (including changes over time within schools) associated with
persistent organizational differences.

Possible Endogeneity of Allocations and Provisions

Our primary analyses consider allocation and provision outcomes separately. While these
decisions are conceptually distinct, they may be linked in practice. For example, schools
more predisposed to unequal allocations (e.g., those serving more advantaged populations)
may tend to make provision decisions that create a high potential for inequality. This
possible correlation could lead our models to overstate realized inequalities in the middle

131n this validation sample, errors do not differ by school SES, but they are moderately related with the provision of algebra
(correlation = .3), with positive mean error for Algebra enrollments over 70%. The mean error for this range is 1.0 percentage points.
This means results may understate nonpoor students’ advantages in later years (when provisions were higher), by up to 10% of the
true value on average. As a result, we are cautious in interpretating the apparent trend toward greater equity over time relative to
meritocratic allocation in our data.
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range of algebra provisions. To address such possibilities, we estimate supplemental school
fixed effect models that control for (time-invariant) unobserved school characteristics, such
as an underlying predisposition for inequality. The results of all fixed effects models are
consistent with the primary specifications, suggesting that endogenous provisions are not a
serious concern in the current context. This may be because external expansionary pressure
during algebra-for-all created variation in provisions independent of allocation intentions. As
a result, we do not know if endogenous provisions are problematic in other settings.14

Results

The Relationship between Opportunities and Inequality

We begin by describing the relationship between the provision of advanced opportunities
and socioeconomic disparities in access to them. Pooling across all years (Figure 2A), we
see the expected curvilinear association between opportunities and inequalities, with the
largest gaps when there are opportunities for just over half of the cohort. This association
was consistent over time (Figure 2B) even as schools increased their provision of algebra,
from 37.5% on average in 2003 to 67.9% in 2013 (Table 2). Thus, large shifts in the
number of opportunities did not change typical inequality at each level of provision.1® This
relationship implies that local decisions about how many Algebra opportunities to provide
fundamentally influence changes in local inequalities during expansion by determining the
potential for inequality.

The Magnitude of Local Inequalities

To gauge the size of inequalities in the allocation of algebra opportunities, we compare
observed inequality for each school-year observation to benchmarks based on the
hypothetical allocation regimes of perfect equity, potential inequality, and meritocratic
inequality (Table 3).16 These comparisons demonstrate that advantaged students almost
always enjoyed greater access to more advanced opportunities in cases where the

structure of opportunity allows for inequality. Compared to a regime in which poor and
non-poor students have equal chances of placement in Algebra, nonpoor students were
overrepresented in Algebra courses by 18 percentage points. While inequalities varied
widely across schools, this advantage holds for more than 90% of school-year observations.

However, these comparisons also demonstrate that the degree of realized socioeconomic
inequality in schools was far less than the maximum possible. Observed disparities were
42 percentage points lower than possible on average and fewer than less 10% of cases

were within ten percentage points of potential inequality. In proportional terms, realized

14The descriptive correlation between potential and realized inequality is negative (=0.3), which is opposite of expected if underlying
propensities for inequality influence both processes. Rather, this association occurs because no schools realize the highest levels of
Eotential inequality, perhaps reflecting pressures against completely segregated opportunities.

SN supplemental analyses, we find that the association between opportunities and inequality is parsimoniously explained by a
quadratic function and that this association did not significantly change over time. Neither is driven by between-school differences; the
same is true with school-fixed effects.

For analyses of allocation differences, we exclude cases of undifferentiated mathematics opportunities (less than 5% [80 cases]
algebra or greater than 95% [1,913 cases]), which provide no meaningful information about allocation. Inequalities for these
observations are near zero, so including them would cause allocations to seem less inequitable overall. The resulting sample is 8,814
school-year observations, or 87% of all cases.
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inequalities were on average a third the size of potential inequality (interquartile range:
.17 to .47). Further, schools typically allocated opportunities in a manner that created
smaller disparities than we would expect in hypothetical allocation regime based solely on
prior achievement. The mean disparity in Algebra access was 6 percentage points lower,
and median inequality was three quarters of meritocratic (0.76). Moreover, this overall
distribution of inequalities—much less inequality than possible, and less on average than
meritocratic—held throughout the study period (see Figure 2B). The number of schools
with less than meritocratic inequality, defined as less than 80% of the meritocratic value,
increased from 37% in 2004 to 54% in 2013.17

Organizational Variation in Inequality

Consistent with the educational inequality regime perspective, there was substantial
variation between schools in the level of poor-nonpoor algebra disparities. We see this
both in the vertical dispersion of raw data points in Figure 2 and population variation in
poor-nonpoor gaps (Table 2), where the standard deviation for inequality across schools

is almost as large as the mean value in all years (e.g., in 2008, 13.5 percentage points
relative to 15.1). In addition, there were substantial differences across the population of
schools in both potential (Table 2) and realized (Table 3) inequalities. These variations are
consistent with the hypothesis that schools made different decisions about how to provide
and allocate algebra resources throughout the study period with distinct consequences for
local inequality.

Organizational Predictors of Potential and Realized Inequality

Organizational variation is a necessary but not sufficient indicator of educational inequality
regimes. This perspective also implies that organizational characteristics shape local
inequalities, with likely differences for potential and realized inequality. We assess

this implication by modeling predictors of local inequalities. We do not expect these
administrative variables to capture the full complexity of local dynamics, but systematic
variation related to these characteristics would be consistent with distinct educational
inequality regimes.

With respect to provision decisions, Table 4 includes results of models of potential
inequality throughout the algebra-for-all era.18 Assessing potential inequality overall
(Model 1b), we find that educational resources generally predict the potential for unequal
opportunities. Potential inequality is higher in larger schools, which have greater resources
for differentiating coursework (they tend to offer more classes and employ more teachers)
and may also enroll a broader range of students. Potential inequality was lower for

170ne possible explanation for inequalities that appear less unequal than meritocratic is error in the prior standardized achievement
scores that overstate nonpoor students’ readiness for advanced mathematics relative to the full information educators observe. This is
implausible both for random measurement error (because test reliability is above 0.90 for all years and student subgroups and there is
no evidence of differential item functioning by socioeconomic status) and for systemic bias (since testing bias against poor students is
unlikely to be larger than biases in educators’ assessments).

Substantive results are similar in alternate specifications: omitting the share of nonpoor students variable (due to connection with
the outcome and possible collinearity with racial/ethnic variables), allowing interactions between nonpoor share and racial/ethnic
variables, using school mean values of each predictor (to mitigate measurement error in yearly variables, especially the test score
gap measure), and estimation with school fixed effects (to consider only within-school variation). Results are also comparable for an
alternate operationalization of realized inequality as observed inequality controlling for Algebra provision.
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higher-achieving schools (which were more likely to provide Algebra universally) and
higher in schools with larger achievement gaps (which likely face more variability in

prior preparation). Both school size and student prior achievement represent constraints

on provisions related to instruction. By contrast, there are no consistent patterns among
student background composition variables. These findings suggest that schools create more
advanced opportunities to accommaodate high-performing students. Beyond this, however,
we find no evidence to suggest that advantaged parents use their power to create more
differentiated opportunities (with greater potential for inequality) in the schools their
children attend.

Potential inequality reflects both the basic capacity to differentiate instruction at all and
decisions about how many advanced opportunities to provide. Model 2b focuses on

the latter by considering only cases with differentiated instruction. Prior achievement
disparity remains the strongest predictor, confirming the importance of the distribution of
students’ prior preparation for the details of provision decisions. However, size and overall
achievement are no longer predictive, which suggests these conditions influence whether or
not schools differentiate instruction, but not the degree of differentiation among schools that
do differentiate.19

Turning to allocation decisions that influence inequality, we model predictors of realized
inequality operationalized as the proportion of potential inequality possible for the given
level of Algebra provision (Model 3b of Table 4).20 The strongest predictor of realized
inequality is pre-existing differences in academic preparation; opportunities are more
differentiated when students’ prior achievement is variable. That prior academic preparation
is important for course placements, while not surprising, highlights that organizational
sorting processes are strongly influenced by disparate prior experiences of the students they
serve. In contrast, average prior achievement does not predict realized inequality, nor does
school size. Finally, while we do not find that the presence of socioeconomically advantaged
students predicts the number of opportunities schools make available, we do find that it
predicts socioeconomic inequality in access to these opportunities. Similarly, schools with
fewer non-white students tend to allocate advanced opportunities more unequally. These
associations are consistent with the prediction that advantaged groups often use their status
and resources to hoard educational opportunities.

In sum, organizational predictors of potential and realized algebra inequalities highlight the
importance of local conditions for how opportunities are provided and allocated. Variation in
potential inequality is especially notable in light of external pressure to expand opportunities
during the study period, echoing previous research documenting selective resistance to
universalizing policies (Kerckhoff et al. 1997; Oakes et al. 1997). It is also notable that

the predictors of potential and realized inequalities are different. Variables related to
instructional resources, such as average achievement and school size, are more associated
with provision decisions, while socio-demographic composition is more related to allocation

Vina supplemental model predicting differentiation as a binary outcome, school size is the strongest predictor.
Results are also similar in alternate specifications with interactions between SES and racial composition, school fixed effects
estimation, and controlling for the level of provision.
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decisions. Put differently, these findings suggest that socioeconomically advantaged families
are more likely to use their advantages to hoard the available opportunities than they are to
advocate for a restricted number of opportunities.

Consistency of Organizational Inequalities

Expansionary environments such as algebra-for-all likely induce changes in school sorting
processes, but if these processes reflect durable inequality regimes, we should observe
persistent between-school variation over time. Indeed, the variance components reported in
Table 4 indicate meaningful variation at the school and district levels both overall (Models
1a, 2a, and 3a) and after controlling for observed characteristics (Models 1b, 2b, and 3b).
For potential inequality, 40% of unexplained variation is between units (27% between
districts and 13% between schools within districts; see Model 1b), and some of the high
district share is due to the initial decision to differentiate at all; districts account for only
19% of variation when considering only school-years in which Algebra placements were
not universal (Model 2b). However, measured characteristics explain little of the persistent
district- and school-level variability in potential inequality (comparing Model 1a to 1b and
2ato 2b).

There is also significant district- and school-level variation in realized inequality, with
over 40% of overall variation between organizational units (25% district, 17% school,
Model 3a). Covariates explain approximately half of the persistent organizational variation
in realized inequality, and they explain more of district-level inequality (Models 3a and
3b). Nonetheless, even net of these characteristics, a quarter of the remaining variation
throughout the period was consistent at the schools or district level. This durability of local
inequalities throughout the changes in the algebra-for-all era provides unique evidence for
the importance of distinct educational inequality regimes. It also raises questions for future
research about the additional characteristics of these regimes that are unmeasured here.

Discussion

Access to advanced mathematics opportunities throughout the algebra-for-all era in
California demonstrates that schooling practices both reproduce and subvert socioeconomic
inequalities. On average, and consistent throughout expansion, more affluent students were
more likely to be in privileged courses, but these inequalities were much less extreme

than possible and less unequal than purely test-based “meritocratic” allocations. Consistent
with prior research, therefore, our analyses demonstrate that some school sorting practices
reproduce socioeconomic inequalities (Bowles and Gintis 1976; Lucas 1999; Oakes 1985),
while others work to equalize them (Downey, von Hippel, and Broh 2004; Grodsky 2007;
Raudenbush and Eschmann 2015).

Our analyses build on these relatively well-established findings by highlighting variation in
local inequalities. The coefficient of variation for school-level inequality (standard deviation
as a proportion of the mean value) was greater than 0.8 throughout the study period

(ranging from 0.81 in 2004 to 1.03 in 2013, see Table 2). While we almost never observe
advanced course assignment systems that fully compensate for socioeconomic inequality, we
do observe substantial cross-school variation in the poor/non-poor gap in advanced course
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enrollments. Such overall variation reflects both variation in the provision and allocation

of advanced mathematics opportunities. These findings suggest that educational disparities
emerge out of distinct school-level organizational inequality regimes. Consistent with the
notion of schools as inequality regimes, we find that school-level socioeconomic inequalities
in access to advanced courses vary with school context and exhibit stability over time.

Since educational inequality regimes result from diverse local conditions, our results
particularly highlight the tension between local organizational agency and external
constraints. Some constraints are specific to institutional context, such as the statewide

push to expand advanced opportunities during algebra-for-all. Others are more general, such
as resources for instruction, district-level policies, and the prior academic preparation of a
school’s students. Even so, there is considerable room for local decision-makers to influence
the creation and distribution of educational opportunities. These school-level decisions in
turn help to determine the magnitude of within-school opportunity inequality.

It is important to note that there is a difference between access to desirable opportunities
and benefits of those opportunities, and the ultimate impacts of the inequalities we
describe here are unclear. While the social consequences of access to advanced

middle school mathematics are potentially large, they are also uncertain. Early Algebra
enrollment is associated with improved educational outcomes, and higher track placement
predicts important and lasting social benefits (e.g., Carroll et al. 2017; McEachin,
Domina, and Penner 2020). However, poor implementation (such as mismatches between
students’ preparation and instruction) of algebra-for-all may lead to unanticipated negative
consequences (Clotfelter, Ladd, and Vigdor 2015; Domina et al. 2015; Nomi and
Raudenbush 2016). This uncertainty regarding the ultimate effects of 8! grade algebra
enrollment may contribute to the variation that we observe in the ways schools distribute
access to this educational opportunity.

Our results only speak directly to one specific axis of socioeconomic inequality, as measured
by enrollment in the means-tests school lunch program. This measure is meaningful

as a formal organizational category applied to students and a meaningful proxy for
socioeconomic background proxies for income (Domina et al. 2018), but other dimensions
of social background may yield different local inequality patterns, perhaps with more
pronounced disparities. However, we find similar patterns in supplementary models of racial
inequalities, suggesting our results reflect broader organizational inequality dynamics.

The results are also specific to the algebra-for-all environment of California in the 2000s,
which promoted rapid and widespread changes to allocations without determining how

to do so. Expansion under different circumstances may lead to different patterns. A
stronger mandate for expansion may inspire new forms of organizational resistance, while
expansion without policy pressure is likely to be more selective and may have different
consequences. Similarly, while algebra-for-all highlights within-school inequalities, local
inequality regimes may take on different meaning in contexts where between-organization
provision and allocation processes are more central, as in access to post-secondary
education. Still, this case study suggests the value of considering meso-level inequality
processes in such settings.
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This study of changing inequalities in access to algebra during a period of pronounced,

but uneven, opportunity expansion contributes to several research traditions. First, we add
to research on school differences in course inequalities (Garet and DeLany 1988; Kelly
2009; Lucas and Berends 2007). While much of that research considers high school, we
show similar patterns apply earlier, and our results highlight technical/functional—and
opportunity hoarding for allocation processes—explanations for organizational differences.
Moreover, our panel census data reveals two new details not apparent in either case

studies (e.g., Lewis and Diamond 2015) and cross-sectional survey data (e.g., Kelly 2009).
First, longitudinal comparisons reveal school-level durability in socioeconomic inequality in
access to advanced courses, in both provision and allocation processes. Second, data from
all schools reveal that a substantial portion of between-school variability is between school
districts, implying an important role of district policy (and characteristics of the surrounding
local community). Future tracking research can use more detailed administrative records to
further refine these insights.

Our findings also contribute to research on expansion and inequality. Consistent with

the expectations of MMI, socioeconomic inequalities in algebra opportunities progressed
through a curvilinear trajectory during the period of opportunity. However, local disparities
were far from the maximum possible throughout, and inequalities did not reach a point

of advantaged group saturation before declining, suggesting less extreme inequitable social
forces than sometimes assumed. Our analyses do not directly test MMI hypotheses, yet they
demonstrate that organizational variation—typically obscured in maintained inequalities
research—offers insight into the processes through which inequalities may be maintained.
An organizational perspective focuses attention on why and how new opportunities are
created, which is critical for isolating the impacts of expansion from confounding influences
on both expansion and inequality (Jackson 2019). Organizational-level data also create
unique empirical leverage to address this confounding. Notably, our analyses with school
fixed effects rule out unmeasured (time-invariant) school confounders of the association
between opportunities and inequality, bolstering a causal interpretation of that association
here.

Finally, our analyses contribute to scholarship on the organizational sources of social
stratification. Scholars increasingly recognize the role that meso-level organizational
conditions play in creating social inequalities, especially for employees in firms
(Tomaskovic-Devey and Avent-Holt 2019). Our analyses show the value of translating

these ideas to the experiences of students in educational settings, where access to

advanced learning opportunities is a key resource, and provision and allocation of learning
opportunities are key organizational processes. While we identify key predictors of
differences, such as instructional resources and students’ prior preparation, more work is
needed to explore the full contours of school inequality regimes, including factors such as
educators’ equity orientations, procedures for student assessment, and interactions between
educators, students, and parents. Such factors likely explain the durability seen in persistent
unexplained variation in inequalities between schools and districts over time. Future research
should investigate whether consistency over time is similar, higher, or lower in other settings
such as labor market disparities within firms. More generally, this aspect of our analyses
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points to the need for greater theoretical and empirical attention to when, why, and how
inequality regimes change (Acker 2006; Tomaskovic-Devey and Avent-Holt 2019).

Documenting organizational variation in middle school mathematics is an initial step in
characterizing educational inequality regimes. For example, while our analyses have focused
on decisions about the distribution of opportunities within local schools, organizational
practices also include or exclude students altogether, and these processes may be more
relevant for other dimensions of inequality. One example is post-secondary opportunities,
access to which is governed by admissions decisions across a field of different types

of organizations. Another is racial/ethnic differences in access to advanced mathematics
opportunities, which are shaped by more pronounced between-school segregation in addition
to within-school practices. Nonetheless, as we increasingly appreciate heterogeneity in these
inequalities across contexts (e.g., Shores, Kim, and Still 2020), an educational inequality
regimes perspective can illuminate the local educational sorting processes that create many
forms of educational inequalities.
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B. Meritocratic Allocation (gap =1 SD)
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Figurel.
Student Queue for Algebra and Relationship between Opportunities and Inequality for Three

Allocation Regimes in a School with 100 Students (40 Nonpoor)

Each square in the queue presented at the top of each panel represents a student; horizontal
position (left to right) represents the order they would be placed in Algebra under each
allocation regime. Panel A represents the most extreme unequal allocation regime, as all
nonpoor students (filled squares) are placed in Algebra before all poor students (non-filled
squares).

The black lines plotted in each panel represent the Algebra enrollment gap (on y-axis) for
each potential level of Algebra opportunities (on x-axis) that is implied by each allocation
regime.

The gray lines (in Panels A-C) represent expected inequalities.

Values for 33% and 66% enrollment are highlighted with points. For instance, in the
allocation regime represented by Panel A, when 33 students are enrolled in Algebra, 82.5%
(33/40) of nonpoor students are enrolled in Algebra, while no poor students are enrolled.
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The gap is 82.5%. Point B highlights the value of the disparity for 66% enrollment. In Panel
A, this value is 56.7% (40/40 — 26/60).
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Figure 2.
Local Poor-nonpoor Disparities in Algebra Enrollment by Provision

A. The overall association between the number of opportunities and disparities is curvilinear.
Conditional mean values (solid line) are lower than expected if allocations were meritocratic
(dashed line).

B. The association between opportunities and inequality was consistent over time, even as
schools tended to increase algebra opportunities.
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Notes: Each circle represents one school-year observation, with size scaled to 8t grade
student enrollment. Solid blue line shows a Loess fit line. Dashed blue line shows the Loess
fit line for hypothetical inequalities based on meritocratic allocation (individual points not
shown). The corresponding animated version shows individual school changes over time and
yearly detail.
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Summary of the Analytic Sample of 8! Grade Cohorts, 2003-2013 (10,800 observations in 1,080 schools and

436 districts)

Per centile Proportion of Variance
Mean  SD 25th 5oth 75th  Between-District  Between-School ~ Within-School
Enrollment 301.0 163.0 169 298 407 0.501 0.434 0.065
% Poor 49.1 25.2 28.4 49.0 70.2 0.473 0.404 0.123
% Asian 12.1 15.3 25 6.3 145 0.551 0.413 0.037
% Black 6.6 8.8 1.4 34 8.3 0.481 0.448 0.071
% Hispanic 43.2 25.7 211 39.1 62.9 0.629 0.327 0.045
% White 35.0 253 115 315 56.3 0.738 0.212 0.050
% General Mathematics 396 267 145 425 622 0.345 0.149 0.506
% Algebra or Higher 53.2 26.1 315 49.5 75.9 0.364 0.145 0.491
Prior Math. Ach. (standardized) 0.043 0.762 -0.457 -0.015 0.492 0.320 0.493 0.187
Nonpoor-poor Prior Ach. Gap 0.777 0.756 0.344 0.649 1.083 0.292 0.277 0.432

SD = Standard Deviation
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Trends in School Opportunities, Inequality, and Potential Inequality among California Middle Schools

Table 2.

% Algebra Poor-nonpoor Gap (percentage points)  Potential | nequality (percentage points)
% >95% Algebra

Year Mean SD Mean SD Mean SD

2003 375 246 53 15.3 12.8 48.0 25.6
2004 438 265 8.2 15.7 12.7 48.9 26.5
2005 484 279 120 16.0 13.3 51.4 29.1
2006 52.6 28.1 146 15.8 13.2 51.7 30.0
2007 56.1 278 156 15.5 13.9 515 30.2
2008 58.6 274 178 15.1 135 51.7 31.1
2009 62.4 26.3 19.7 15.4 13.6 51.8 32.7
2010 665 253 23.0 14.0 13.8 49.0 328
2011 67.7 247 221 13.9 13.9 48.4 33.1
2012 68.5 245 231 14.0 13.8 47.3 32.8
2013  67.9 239 206 14.1 145 48.3 32.0

SD = Standard Deviation

Page 29

Note: Summary statistics for the 1,080 schools that meet analytic sample criteria, as described in text. Potential inequality is calculated for each

school-year observation based on the proportion of the population in Algebra and the share of nonpoor students.
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Table 3.

Observed Algebra Enrollment Disparities (Nonpoor vs. Poor) Compared to Hypothetical Allocation Regimes

Observed gap compared to: Equal(a) Potential Inequality Meritocratic | nequality

piff®  prop(© Diff(b) Prop(©)

Mean 18.1 -42.4 0.320 -5.7 0.772
Standard Deviation 13.1 234 0.248 154 0.724
Percentiles
10 2.3 -74.4 0.046 -23.8 0.141
25 9.0 -60.3 0.173 -12.1 0.491
50 17.7 -41.0 0.307 -4.1 0.762
75 26.7 -23.3 0.468 2.1 1.093
90 34.7 -11.9 0.632 9.2 1.807

See text and Figure 1 for explanation of hypothetical allocation regimes.

N = 8807. Calculations omit school-year observations with universal mathematics, either no (<5%) or full (>95%) algebra.

@)

Since equal implies a gap of 0, comparing the observed gap to this benchmark is equivalent to the observed value.

®) Difference between observed and hypothetical value is calculated for each school-year observation as Hypothetical — Observed. The metric is
percentage points of enroliment in Algebra. Negative values reflect smaller nonpoor advantages than hypothetical value.

( . . . . .
@ Proportion of the hypothetical value is calculated for each school-year observation as Observed / Hypothetical. Values less than 1 reflect smaller
nonpoor advantages than expected. Values were truncated at +/-2.
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Table 4.

Estimates from Multilevel Models of Potential and Realized Inequality

QOutcome Potential Inequality Realized I nequality
(1a) (1b) (2a) (2b) (3a) (3b)
Sample All Cases All Cases  Non-universal Non-universal Math  Non-univer sal Non-universal Math
Math Math
Average Prior Achievement —1324% 0.136 0.007
Prior Achievement Gap 3.039% 4.482% 0.035%
(std) (0.349) (0.321) (0.003)
Enrollment (std) 4.480 " -0.087 0.007
(0.550) (0.473) (0.004)
Proportion Nonpoor (std) -0.886 -2.053" 0.030”
(0.734) (0.655) (0.005)
Proportion Asian (std) -0.604 1.306 —0.043%
(0.695) (0.578) (0.004)
Proportion Black (std) 1.008 1.292% —0.032%
(0.592) (0.510) (0.004)
Proportion Hispanic (std) —2548% 1.215 ~0.055~
(0.953) (0.803) (0.006)
Proportion Other Race (std) -0.400 —0.039 ~0.008%
(0.395) (0.353) (0.003)
Constant 51.796" 52408 60.091 60.620 0.345™ 0.324"
(0.907) (0.915) (0.647) (0.655) (0.007) (0.005)
Variance Components
District 253.052"  250.4917 108.516 105.202* 0.012” 0.005 ™
(24.380)  (24.225) (12.862) (12.857) (0.001) (0.001)
School 136.093% 122,005 81.964 80.332 0.008 ™ 0.004
(10.639)  (9.914) (7.628) (7.514) (0.001) (0.000)
Residual 565.836° 560.112°  389.000" 379.213" 0.028"~ 0.027
(8.117) (8.049) (6.254) (6.114) (0.000) (0.000)
Intra-class Correlations
District 0.265 0.269 0.187 0.186 0.247 0.135
School 0.143 0.131 0.141 0.142 0.174 0.114
N 10800 10800 8807 8807 8807 8807
Schools 1080 1080 1064 1064 1064 1064
Districts 456 456 452 452 452 452
*
p<.05

Notes: All predictors are standardized to have mean of 0 and standard deviation of 1. Standard errors in parentheses. All models include random
intercept components for school and district. The metric for the outcomes in Models 1 and 2 is percentage points (poor-nonpoor difference in
Algebra enrollment). In Model 3, realized inequality is operationalized as the ratio of observed to potential inequality (see text for details). This
“non-universal math” sample is limited to cases with 5-95% of students in algebra, as potential inequality is near zero when provisions are near 0 or
100%.
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