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Introduction: Montgomery County as an
Exemplary Case of Economic Integration

“School enrollment patterns are closely tied to residential patterns. In
short, housing policy is school policy.”
—David Rusk1

Montgomery County, Maryland, operates one of the most acclaimed large
public school systems in the United States. Although an increasing share
of the population of this suburban school district just outside Washington,
D.C., is low income, and the majority of its students belongs to racial minority groups, the county graduates nine in ten of its students. Two-thirds of
its high school students take at least one Advanced Placement course, and
the average SAT score in the district greatly exceeds the national average.
A recent book has lauded its educational reforms intended to close racial
and economic achievement gaps.2 A large education publisher, Pearson,
has acquired rights to sell the district’s elementary school curriculum.3
Reflecting these accomplishments, the district is a finalist for the 2010
Broad Prize, a prestigious award to honor excellence among urban school
districts.
Montgomery County also ranks among the top twenty wealthiest
counties in the nation, and has done so since its inception in the 1950s.
Less than 5 percent of its residents live in poverty, compared to a national
rate of 15 percent. Despite the increasing share of low-income students
within its school system, a little less than one-third of its approximately
142,000 students qualified for free and reduced-price meals (FARM) in
2010—a ratio that is somewhat lower than the national average (42.9
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percent) and far lower than that in most of the largest urban districts such as
Los Angeles, Chicago, and New York City, where about three out of every
four students qualify. 4
Montgomery County’s reputation as both an affluent area with good
schools and a district that serves low-income students relatively well is firmly
established. Much less known is the fact that it operates the nation’s oldest
and by far the largest inclusionary zoning program—a policy that requires
real estate developers to set aside a portion of the homes they build to be
rented or sold at below-market prices. The zoning stipulation has caused the
production of more than 12,000 moderately priced homes in the county since
1976. Similar inclusionary zoning policies have since spread to over one hundred high-cost housing markets in California; Massachusetts; New Jersey;
New York City; Santa Fe, New Mexico; Denver and Boulder, Colorado; the
greater Washington, D.C., metro area; and Burlington, Vermont, among other
places.5
A singular feature of Montgomery County’s zoning policy is that it
allows the public housing authority, the Housing Opportunities Commission,
to purchase one-third of the inclusionary zoning homes within each subdivision to operate as federally subsidized public housing, thereby allowing
households who typically earn incomes below the poverty line to live in affluent neighborhoods and send their children to schools where the vast majority
of students come from families that do not live in poverty. To date, the housing
authority has purchased about 700 apartments that are located in market-rate
apartment complexes that it operates as public housing. All told, it operates
992 public housing family apartments (some clustered in small public housing developments) that are located in hundreds of neighborhoods throughout
the county and are zoned into almost every one of the school district’s 131
elementary schools. Families who occupy the public housing apartments in
Montgomery County have an average income of $22,460 as of 2007, making
them among the poorest households in the county. The apartments are leased
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at a fraction of the normal market rates: whereas the average monthly rent
for a two-bedroom apartment in Montgomery County in 2006 was $1,267,
public housing tenants’ average rent contribution was $371 (equal to onethird of their income, per federal regulation) in the same year.
The Housing Opportunities Commission randomly assigns applicants to
the public housing apartments. Since almost all of the county’s elementary
schools have neighborhood-based attendance zones, children in public housing thus are assigned randomly to their elementary schools via the public
housing placement process. This feature prevents families’ self-selection
into neighborhoods and elementary schools of their choice, which in turn
allows for a fair comparison of children in public housing in low-poverty
settings to other children in public housing in higher-poverty settings within
the county.
Building on the strength of the random assignment of children to
schools, I examine the longitudinal school performance from 2001 to 2007
of approximately 850 students in public housing who attended elementary
schools and lived in neighborhoods that fell along a spectrum of very-lowpoverty to moderate-poverty rates. In brief, I find that over a period of five
to seven years, children in public housing who attended the school district’s
most-advantaged schools (as measured by either subsidized lunch status or
the district’s own criteria) far outperformed in math and reading those children in public housing who attended the district’s least-advantaged elementary schools.
In this report, I describe the study, the findings, and their ramifications.
First, I review why economic integration in neighborhoods and schools might
matter in the first place. Then I provide greater context about the Montgomery
County school district and the housing policies in question, and briefly
describe the methods by which I compare the schooling outcomes of children
in public housing. Following that, I set out the results of the study by describing the influence of school poverty (as measured by two different metrics)

6

Housing Policy Is School Policy

and neighborhood poverty on children’s math and reading outcomes. Then I
clarify what can and cannot be learned from this study. Finally, after reviewing
my findings, I consider how Montgomery County’s experience might pertain
to that of similar suburbs, as well as to the challenges facing policymakers
concerned with the issues of affordable housing and education.
To anticipate the lengthier discussion below, the following list sets out
the main educational and housing-related effects of Montgomery County’s
economically integrative housing policies.

School-related Findings
•

School-based economic integration effects accrued over time. After
five to seven years, students in public housing who were randomly
assigned to low-poverty elementary schools significantly outperformed
their peers in public housing who attended moderate-poverty schools
in both math and reading. Further, by the end of elementary school, the
initial, large achievement gap between children in public housing who
attended the district’s most advantaged schools and their non-poor students in the district was cut by half for math and one-third for reading.

•

The academic returns from economic integration diminished as school
poverty levels rose. Children who lived in public housing and attended
schools where no more than 20 percent of students qualified for a free
or reduced price meal did best, whereas those children in public housing who attended schools where as many as 35 percent of students who
qualified for a free or reduced price meal performed no better academically over time than public housing children who attended schools
where 35 to 85 percent of students qualified for a free or reduced price
meal. (Note that fewer than 5 percent of schools had more than 60
percent of students from low-income families, and none had more than
85 percent in any year, making it impossible to compare the effects of
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low-poverty schools with truly high-poverty schools, where 75 percent
to 100 percent of the families are low-income).
•

Using subsidized meals as the metric for measuring school need might
be insufficient. The two different measures of school disadvantage used
in this study—subsidized school meal status and Montgomery County’s
own criteria—each indicate that children from very poor families
benefited over the course of five to seven years from attending lowpoverty schools. A comparison of the district’s own measure of school
disadvantage to the most commonly employed measure (subsidized
meals) yielded differently sized estimates of the benefits to low-income
elementary school children of attending advantaged schools. The differences suggest the shortcoming of the free and reduced-price meal
metric as a single indicator of school need.

Housing-related Findings
•

In Montgomery County, inclusionary zoning integrated children from
highly disadvantaged families into low-poverty neighborhoods and
low-poverty schools over the long term. The county’s inclusionary
zoning program generally, and its scattered site public housing program in particular, have been a highly successful means of exposing low-income persons to low-poverty settings. As of the years in
which this study took place, families with school-age children living
in public housing had stayed in place for an average of eight years,
which resulted in long term exposure of their children to low-poverty
settings.

•

Residential stability improved students’ academic outcomes. Even
though the families living in public housing in Montgomery County
earned very low incomes, they stayed in place for longer periods of
time than is typical of public families nationally with similar incomes.
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Their residential stability was a crucial aspect that allowed their children to reap the long run benefits of attending low-poverty schools.
•

Children in public housing benefited academically from living in low-poverty
neighborhoods, but less than from attending low-poverty schools. There is
suggestive evidence that, above and beyond which schools they attended,
low-income children who lived in very low poverty neighborhoods (where
0 percent to 5 percent of families live in poverty) experienced modest academic benefits as compared to those children in public housing who lived in
low-poverty neighborhoods (where 5 percent to 10 percent live in poverty).
School-based economic integration had about twice as large an effect as
neighborhood-based economic integration on low-income children’s
academic performance. However, the prevailing low poverty rates within
Montgomery County only allowed for a limited test of neighborhood
poverty effects.

How Economic Integration Matters to Children
With few exceptions, schools in the United States with high concentrations of students from low-income families perform less well than schools with low concentrations of poverty. Last year, more than one-half of fourth and eighth graders who
attended high-poverty schools failed the national reading test, compared to fewer
than one in five students from the same grade levels who attended low-poverty
schools.6 The average achievement gap between high- and low-poverty schools
has remained virtually unchanged over the past ten years, and slightly exceeds the
black-white student achievement gap.7
Given the large, persistent academic achievement gap between low- and highpoverty schools, many social scientists and policymakers engaged in housing and
education argue that children in low-income households derive substantial benefits
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from living and attending schools in economically integrated neighborhoods. The
concept first gained credibility with the extremely positive results stemming from
the 1976 Supreme Court case Hills v. Gautreaux, which caused the relocation of
some Chicago public housing families to affluent suburban settings.8 Research on
those families who moved to suburbs because of Gautreaux suggested that poor
children typically required a period of one to six years in which to make academic
gains, but that after seven years, there were substantial, positive effects on the
children’s school outcomes. However, the Moving to Opportunity experiment, a
subsequent and more exacting test of integrating poor families into non-poor neighborhoods that was conducted in several cities across the country, failed to obtain the
same positive educational results for low-income children, in part perhaps because
students saw only minor changes in school poverty levels. Students in the treatment
group attended schools with a mean subsidized lunch population of 67.5 percent,
compared to 73.9 percent for the control group.9
The most common hypotheses about the positive impacts that low-poverty
neighborhoods have on children include decreasing stress levels through less exposure to crime, gang activity, housing mobility, unemployment, weakened family
structure, and through better access to services and resources such as libraries and
health clinics; increasing academic expectations and performance through increased
access to positive role models and high-performing peers, skilled employment
opportunities close to home for their parents, quality day care and out-of-school
resources, and prevailing norms of attending and staying in school; and promoting
the adoption of pro-social attitudes and behaviors, with less exposure to peers and
adults engaged in violent behavior, drug use, or other antisocial activities.10
Prevailing theories about the advantages of low-poverty schools are that they
not only benefit from having more material resources, but also reap the stabilityconferring benefits from having greater parental stewardship as well as attract and
retain a better-prepared corps of teachers, administrators, and students. Put another
way, changing the poverty level among the student body could affect school
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practice through five primary mechanisms: teacher quality, since teachers
are sensitive to the student composition of the school and are more likely to
transfer or exit when placed in poor schools; school environment, because
high-poverty schools experience greater churn in staffing and students as
well as higher levels of confrontation; increased parent involvement, where
middle-class parents tend to establish a norm of parental oversight by customizing their children’s school experiences; teacher-student interactions,
since teachers calibrate their pedagogical practice to the perceived levels
of student skills and preparedness; and peer interactions, since peers form
the reference group against which children compare themselves, and by
which they model behavior and norms.11 By contrast, high-poverty schools
and neighborhoods may receive bursts of investment—for example, a stellar school principal, an infrastructure project, a new curricular mandate—
but the investments typically form a succession of short-term reforms and
churning leadership that fails to achieve sustained improvements.12 While
these inequities do not determine a school’s academic performance, they do
influence them.
Considering the disparities between low- and high-poverty schools and
neighborhoods, it might seem obvious that any child would benefit from living in a low-poverty neighborhood and attending a low-poverty school. Yet,
it has proved quite difficult to quantify the degree to which economic integration benefits children.13 Further, it is possible that economic integration
of children from low-income families could isolate or otherwise alienate
children, detracting from their performance. Policy-induced economic integration in schools is a small but growing intervention,14 while residential
sorting along economic and racial lines is quite common, yielding a relatively small proportion of poor children who live in low-poverty settings and
attend low-poverty schools. However, it is difficult to generalize from the
experiences of these children, since their families may particularly value—
and thus be more likely to benefit from—access to low-poverty places.15
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In view of this research challenge, Montgomery County’s unusual and successful economically integrative housing program offers a rare look into a subject
that has been hard to research well: how poor children fare in affluent settings.

Setting and Methods of the Study
Montgomery County is a large, affluent suburb of Washington, D.C., that is
home to almost one million people. The median household income in 2008 was
$93,895, which is 80 percent higher than the national figure. While aggregate statistics establish the area’s affluence and privilege, they gloss over its substantial
heterogeneity. Although the county is primarily suburban, it is best understood as
a large region (almost five hundred square miles) that contains urban, suburban,
and rural communities. Approximately two-thirds of its residents are white, with
the rest comprised of equal shares of African-Americans, Hispanics, and Asians.
Almost one-third of its residents are foreign-born, which is more than double the
national rate. Montgomery County was one of the first suburbs nationally to host
more jobs than residences; as early as 1970, a majority of its residents both lived
and worked there.16 There are roughly 550 neighborhoods,17 and, in the vast
majority of them, less than 10 percent of residents live in poverty.

Portrait of the School District
The rate of poverty in Montgomery County schools is higher and more varied than that of its neighborhoods. Of the school district’s 114 elementary schools
that students in public housing attended during the study period of 2001–07, the
percentage of students who qualified for FARM ranged from as low as 1 percent
of the student body to as high as 72 percent in 2006.18 Figure 1 (page 12) reveals
that, in this study, about one half of the elementary schools that children in public
housing attended had less than 20 percent poverty, as measured by the percentage of students who were eligible for a subsidized meal.
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Figure 1. Distribution of Poverty among the Elementary Schools
Attended by Students in Public Housing, 2006
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Subsidized meal status is the first measure of school need considered in
this study. The second is the district’s own metric for schools that it considered
most “impacted”—presumably by poverty. This designation arose out of the
district’s decision to invest more heavily in its most disadvantaged elementary
schools after a county commission in the late 1990s found that students’ demographic characteristics and academic performance in third grade could perfectly predict their subsequent level of participation in Advanced Placement
and honors courses in high school.19 In response, the school district created
in 2000 its own measure of school disadvantage for the purposes of directing
additional investments to its neediest schools. The neediest half of the elementary schools in the system—sixty schools—were designated as “red zone”
schools, while the balance were designated as “green zone” schools. Red zone
schools typically had the largest number of students living in poverty, and
the schools clustered along a main north-south interstate bisecting the county.
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By 2006, though, there was no single criterion that cleanly delineated green
zone schools from red zone schools; for example, the red zone schools had
subsidized meal rates ranging from 17 percent to 72 percent, while white and
African-American students accounted for 0 percent to 50 percent and 10 percent to 74 percent, respectively, of any given red zone school’s population.
After designating the least-advantaged half of its schools as belonging to
a red zone, the district proceeded to make a series of extra investments in them.
Red zone schools were the first in the district to phase in full-day kindergarten,
they reduced class sizes in kindergarten through third grade, invested in more
than one hundred hours of professional development for teachers, and adopted
specialized instruction for high-needs students, including ninety-minute blocks
for a balanced literacy curriculum and sixty-minute blocks for mathematics in
first and second grade.20 Reflecting these investments, the average class size as
of 2006 was 19 in red zone schools, compared to 23 in green zone schools.

Portrait of Public Housing in Montgomery County
Compared to other housing authorities nationally, Montgomery County’s
Housing Opportunities Commission placed an unusual focus on deconcentrating poverty over the past thirty years by eschewing large-scale public housing
projects in favor of placing scattered-site public housing units and two- or
three-story family developments throughout the county’s many neighborhoods. The housing authority’s success in so doing is largely attributable to
Montgomery County’s adoption in the early 1970s of a mechanism known
as inclusionary zoning.21 As stated previously, this zoning policy mandates
that real estate developers of all housing subdivisions with thirty-five or more
homes set aside between 12 percent to 15 percent of the homes to be sold or
rented at below-market prices. The housing authority has the right to purchase
up to one-third of inclusionary zoning homes in any given subdivision. To
date, the housing authority has acquired about seven hundred scattered-site
public housing homes.
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Figure 2. Public Housing in Montgomery County

Pictured above are three of the five public housing family developments in Montgomery
County. The developments each range from fifty to seventy-five public housing units.

Pictured above are examples of market-rate developments, where 12 percent to 15
percent of the homes are set aside as inclusionary zoning units to be sold or rented at
below-market rates. The housing authority has the option to purchase up to 40 percent of the inclusionary zoning units in any given subdivision and operate them as
scattered-site public housing units for families. To date, there are about seven hundred
such scattered site public housing units in the county.
Sources: Housing Opportunities Commission and Montgomery County Department of
Housing and Community Affairs.

To qualify for public housing during the years examined in this study, a household first had to sign up on a waiting list and, if selected, pass a criminal background
check and provide proof of income eligibility. Income eligible households only could
get onto the waiting list by submitting an application to the housing authority during
a fourteen-day window that occurred every other year. Several thousand households
did so each time (applicants must resubmit each time the waiting list is reopened),
so any given applicant had approximately a 2 percent chance of being selected via
rolling computerized lotteries. The lottery selection of applicants is without respect
to seniority. As public housing apartments became available, the housing authority
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offered to each randomly selected household up to two size-appropriate public
housing apartments of the housing authority’s own choosing. Approximately
93 percent of public housing households selected the first offer, and they typically did not know the location of the second unit at the time the first offer was
made.22 Households who rejected both offers were removed from the waiting
list. The initial random assignment of families to apartments persisted, due to
tight restrictions by the housing authority on internal transfers and to low turnover among public housing families with children; 96 percent of children in
public housing remained enrolled in Montgomery County public schools during
the study period, and 90 percent of the children in public housing in the sample
remained in the original elementary school to which they were assigned. (See
Appendix 1 and Appendix 2, pages 38–41, for more details about attrition from
the sample and for descriptive characteristics of students enrolled in the lowest,
medium-, and highest-poverty elementary schools in the district.)
The large discrepancy between prevailing rent levels and the amount of rent
that public housing families paid (the average market rate rent for a two-bedroom
apartment in 2006 was $1,267, whereas public housing tenants’ average rent contribution in the same year was $371) created a large incentive for poor families
to apply to enter and, if selected from the waiting list, remain in the subsidized
housing. Once admitted to public housing, tenants had to pay rent to the housing
authority that was equal to one-third of their adjusted gross monthly income.

Children in the Study
To test whether affluent schools or neighborhoods improve low-income students’ academic achievement, this study examined all elementary-age children of
families who lived in public housing during 2001–07 in Montgomery County.23
Approximately 850 children in public housing attended district elementary schools
for at least two years during this period of time. These families comprised some of
the very poorest households living in the county; their average income was $21,000,
72 percent were African American, and 87 percent of these families were headed by
females. (See Table 1, page 16.)
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Table 1. Characteristics of Children and Families in the Study

Criteria for selection

Number
Race
African-American
Hispanic
White
Asian
Average family incomeb
Average family assetsb
Female headed household
Average length of tenancy

Children living in public housing enrolled in
elementary grades K–6 for at least two
consecutive years within the 2001–07
school-year period who (a) have at least one
test score, and (b) do not qualify for special
education services of more than fourteen
hours per week.a
858 students, with 2,226 reading scores
and 2,302 math scores
72 percent
16 percent
6 percent
6 percent
$21,047
$775
87 percent
8.4 years

Sources: Housing Opportunity Commission and Montgomery County Public Schools.
Children receiving more than fourteen hours of services per week are frequently
enrolled in Learning and Academic Disabilities classrooms that are often smaller in
size and are designed to provide more intensive services to children that are deemed
to have a disability that “significantly impacts” academic achievement. Children
receiving more than thirty hours per week of special education services generally
are removed from their home school and enrolled in one of the district’s special
education schools. These special education schools are excluded from this analysis.
Those students receiving one to fourteen hours of special education services were
retained in the sample. Over half of public housing students receiving such services
are classified with a speech or language disability.
a

Since the housing authority collects annual recertification data for every household,
income and assets figures were first converted into 2006 real dollars, then averaged
within each household across up to seven years of data (2001–07), and then that
figure was averaged across the sample.
b
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School Economic Integration Effects
Figure 3 (page 18) graphically depicts the average math performance of children in public housing who respectively attended Montgomery County’s lowest poverty and moderate poverty schools over the period of 2001 to 2007.
Appendix 4 (page 44) describes how these estimates were derived; it also
describes the Maryland standardized tests and the test score scales.
As Figure 3 demonstrates, after two years in the district, children in
public housing performed equally on standardized math tests regardless of
the poverty level of the school they attended.24 This helps to confirm the random assignment of children in public housing to schools, establishing the
comparability of the two groups of students. By the fifth year in the district,
statistically significant differences (p < 0.05) emerged between the average
performance of children in public housing in low-poverty schools compared to
those in moderate-poverty schools. By the seventh year in the district, children
in public housing in low-poverty schools performed an average of eight normal curve equivalent (NCE) points higher than children in public housing in
higher-poverty schools. This difference is equal to 0.4 of a standard deviation
in math scores—a large effect size in education research, where a typical effect
size is one-tenth of a standard deviation for educational investments such as
increased years of teacher experience or increased teacher cognitive ability as
measured on state teacher tests.25
The positive slope for the average math performance of children in
public housing in low-poverty schools indicates that public housing students
in the least-poor schools were catching up to their average non-poor districtmates over the course of elementary school. (Note that the test score scale is
constructed such that 50 was the average math score in Montgomery County,
regardless of elementary grade level or year.) This means that the average
child in public housing started out performing about 17 points (NCE score
of 33) below the typical Montgomery County student (NCE score of 50) in
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Figure 3. Effect of Low-poverty Schools on the Math
Scores of Children in Public Housing
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math—0.8 of a standard deviation, which comports with the national income
achievement gap. Over time, however, children in public housing in the district’s
low-poverty schools began to catch up to their non-poor district-mates in math;
by the end of elementary school, the math achievement gap halved from an initial disparity of 17 points to 8 points. In contrast, the achievement gap between
the children’s average (non-poor) district-mate and the average child in public
housing in the district’s poorest elementary schools held constant.
Notably, the children in public housing benefited from attending the
lowest-poverty schools even though they were more likely to cluster within
non-accelerated math courses in their given schools, where greater proportions
of their classmates were poor, nonwhite, and did not qualify as academically
gifted or talented. This grouping occurred because each elementary school
in the district provided differentiated math offerings starting in the second
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grade, by which point a student could have tested into either accelerated or
standard math. By third grade, a child could place into one of three levels of
math, and by sixth grade the offerings split into a total of four levels. Since the
children living in public housing typically performed substantially lower than
other children in the district, it is not surprising that they often placed into the
non-accelerated math courses. Consequently, within low-poverty schools, the
math classmates of children in public housing scored an average of nine points
lower than their grade-mates as a whole. Likewise, the proportion of their
math classmates who were gifted and talented was fourteen percentage points
lower than the rate among their grademates. By contrast, the math classmates
of children in public housing who attended moderate-poverty schools were
more similar to that of their grademates and schoolmates as a whole.
Unlike the differentiation in math, the district offered only one reading
course per grade. The heterogeneous grouping of students for literacy instruction did not, however, yield larger reading than math effects for the children
in public housing attending low-poverty schools. As shown in Figure 4 (page
20), a more modest but similar improvement trend held for reading as for
math. Unlike in math, however, the difference between reading scores for
children in public housing across low- and moderate-poverty schools was
never statistically significant at high levels of certainty; by the end of elementary school, the children in public housing in the lowest-poverty elementary
schools performed an average of five points higher in reading (0.2 of a standard deviation, p < 0.20) than children in public housing attending moderatepoverty schools. As in math, they started out far behind their district-mates
in their reading achievement. Those enrolled in low-poverty schools made
modest gains relative to their district-mates, such that the achievement gap
narrowed from 17 to 13 normal curve equivalent points (from 50 to 37). Also
as in math, however, children in public housing attending moderate-poverty
schools never caught up to their district-mates over the course of elementary
school.
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Figure 4. Effect of Low-poverty Schools on the Reading Scores
of Children in Public Housing
Average district reading score
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To determine whether there were diminishing academic returns
to low-income students as school poverty levels rose, the graphs in
Appendix 3 (page 42) show the same analyses as above, but with successively higher school poverty cutoff rates. As expected, the positive
effect on the math scores of students in public housing dissipated as
school poverty rates rose: the average student in public housing in a
school with a poverty rate as high as 35 percent performed no better in
math than the typical student in public housing in an elementary school
with 35 percent to 85 percent poverty. Note here that the comparison
largely excludes high-poverty schools—less than 5 percent of schools
in the district had poverty rates in excess of 60 percent, and only one
school had a poverty rate in excess of 80 percent in any single year.
The effective comparison, then, is between children in public housing in
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schools where 0 percent to 35 percent of schoolmates qualified for subsidized meals, who performed no better than children in public housing
in schools with 35 percent to 60 percent subsidized meal students. Given
the lack of truly high poverty schools in this sample, this study does not
suggest that 35 percent school poverty is a tipping point, after which
low-income students no longer benefit from socioeconomic integration.
We cannot know from this study, for example, how students in 35 percent to 60 percent low-income schools perform compared with students
in 60 percent to 100 percent low-income schools.
Regarding reading scores, by contrast, it was only at the low poverty rate of 20 percent or less that children in public housing outperformed their peers in public housing attending higher-poverty schools.
Note again that the comparison here primarily was between children
living in public housing who attended schools with 0 percent to 20 percent subsidized meal students to peers in public housing who attended
schools with 20 percent to 60 percent subsidized meal students. Absent
higher levels of school poverty in Montgomery County, it is impossible
to contrast reading results for students in public housing who attended
high poverty schools, although national trends suggest that it is in highpoverty schools that students perform least well. 26
The lowest poverty elementary schools in the county had characteristics correlated with better student performance. Figure 5 (page 22)
shows the demographics of Montgomery County’s low- and moderatepoverty elementary schools. For example, a majority of students were
white, a demographic characteristic that is positively associated with
teacher quality, since the lowest rates of teacher mobility typically occur
in such schools. 27 (Note that teacher and administrator characteristics,
an important potential source of advantage, were not available for this
study.) More than one-third of students qualified as gifted and talented. 28
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Based on statistical tests, no single characteristic shown in Figure 5 fully
accounted for the low-poverty school effect, suggesting that the benefit
of low-poverty schools derived from multiple sources (or possibly from
an aspect of school that is not measured here).
Figure 5. Characteristics of Low- and
Moderate-poverty Schools
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Measuring School Disadvantage
a Different Way
As described above, beginning in 2000, the Montgomery County school
district created its own measure of school need, designating 60 of 131
elementary schools as being in a “red zone.” Today, about one half of
the district’s elementary age students attend red zone schools, while the
other half attend “green zone” schools. During the years examined in
this study (2001 to 2007) the district directed substantial resources to red
zone schools so that they could extend kindergarten from half- to full-day,
reduce class sizes from 25 to 17 in kindergarten and first grade, provide
one hundred hours of additional professional development to red zone
teachers, and introduce a literacy curriculum intended to bring disadvantaged students up to level by third grade.
The red/green zone designation provides an alternate way to categorize
negatively impacted schools, against which to compare the commonly used
but limited metric of subsidized meal status. Red and green zone comparisons reveal similar but even more marked impacts of school advantage on
the performance of children in public housing over time. Figures 6 and 7
(page 24) depict the average performance of students in public housing in
both math and reading in the county’s green zone and red zone schools. After
seven years, children who lived in public housing and attended green zone
schools performed about nine points higher in math and eight points higher
in reading (0.4 of a standard deviation, respectively, significant at the p<0.12
level) than their peers in red zone schools, despite having started out with
statistically similar achievement levels.29
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Figure 6. Effect of Red Zone/Green Zone Designation on
the Math Performance of Children in Public Housing
Average district math score
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Figure 7. Effect of Red Zone/Green Zone Designation on
the Reading Performance of Children in Public Housing
Average district reading score
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In math, the cumulative positive effect of attending a green zone
school by the end of elementary school (nine points, p<0.12) was about
the same as that of attending the lowest-poverty elementary schools (eight
points, p<0.05). However, in reading, the cumulative effect of attending a
green zone school (eight points, p <0.12 level) was larger than attending
the lowest-poverty schools (five points, p<0.20 level). In the case of the
green and red zone reading comparison, the larger effect was attributable
to the erosion in average reading test scores toward the end of elementary
school among children in public housing who attended red zone schools.
One possible explanation for the negative turn was that the fourth and
fifth grades did not receive the same level of intensive investments within
red zone schools, which focus resources on getting children on level by
grade three. In other words, the extra attention paid to grades K–3 could
have caused the scores of children in public housing attending red zone
schools to improve, as shown in years two through five in Figures 6 and
7. But the positive effect faded and even reversed after the extra investments stopped, as shown in the scores of children in public housing from
fifth and sixth grade (that is, years six and seven in Figures 6 and 7).30 If
true, this trend would not necessarily have emerged in the comparison of
school poverty levels shown in Figures 3 and 4, since both green and red
zone schools comprised the set of schools with 20 percent to 85 percent of
school children qualifying for a free or reduced-price meal. Disturbingly,
children in public housing enrolled in red zone schools not only did not
keep pace with their green zone peers in public housing, but by the end of
elementary school they fell even further behind their average district-mate
(who earned a score of 50 in any given year) than when they first enrolled
in the district.
This loss of ground is especially striking when one considers the
positive impact the school district’s red zone investments had on students’ campus-wide performance. To test whether red zone investments
improved students’ performance relative to the absence of those investments, I conducted an analysis comparing school-wide achievement on
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Maryland state tests in the red zone schools to school-wide achievement
in other demographically similar elementary schools throughout the state
(see Figure 8). (Note that this analysis considers the aggregate achievement of all fifth grade students in each school, not just that of fifth graders
who lived in public housing.) Each dot on the graph represents the percentage of students in a given elementary school that scored “advanced”
on the Maryland reading assessment in fifth grade. Black dots and the
black line show the trend for the red zone schools, and grey dots and the
grey line show the trend for demographically similar elementary schools
throughout Maryland. In 2003, the state migrated from the Maryland
School Performance Assessment Program (MSPAP) to the Maryland State
Assessment (MSA), which had the effect of increasing the percentage of
students scoring “advanced” within almost all schools. In 2001, the red
zone elementary schools first received investments (as described above).
The school district’s investments in the red zone schools was associated with a statistically significant 4.9-point increase and a 3.3-point
increase in the percentage of fifth grade students in the school who scored
“advanced” on the MSA in reading and math, respectively. The red zone
investments were not associated with gains in the percentage of students
scoring “proficient” relative to demographically similar elementary
schools in Maryland. This may be because red zone schools were more
likely than their demographically similar school counterparts to raise student performance from the “proficient” to the “advanced” level on the
state standardized test. If so, the pattern would be consistent with the
school district’s explicit goal that students achieve at the advanced level
on the reading state standardized test by grade three, one of the district’s
often cited “seven keys to college readiness.”31
To reconcile the seemingly contradictory results shown in Figures
6 and 7 with those shown in Figure 8, recall that public housing students
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Figure 8. Red Zone Investments Associated with
Increased Percentage of Students Who Scored
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were a small proportion of the total student body in any given school. It
is possible, then, that there were distributional effects of red zone investments within red zone schools, such that students not in public housing
benefited from investments in ways that the students who lived in public
housing did not. Absent detailed data about students who did not live in
public housing but attended red zone schools, it is difficult to identify the
sources of within-school differences. An insufficient number of students
in public housing, for example, attended any single red zone school to
conduct subgroup analyses.
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Given the boost to scores shown in Figure 8, it is possible that, in
the absence of the district’s red zone intervention, the achievement gaps
between red zone public housing students and their green zone public
housing peers as well as their district-mates would have been even larger.
The persistence of the gap in achievement between students in public
housing in green zone schools and their peers in red zone schools points to
the formidable challenge of raising student achievement in disadvantaged
schools. It also implies that economic integration could be a more effective tool to improve the achievement of low-income students over the long
run than even well-designed and sustained interventions (such as the red
zone policy) in needy schools.

Effects of Very Low- to Low-poverty
Neighborhoods on Academic Performance
Given the random assignment of families entering public housing to neighborhoods throughout Montgomery County, data from this study also provides
information about the effects of poverty in neighborhoods—over and above the
effects of schools—on low-income children’s academic achievement. However,
the more restricted variation in neighborhood poverty in Montgomery County,
as compared to school poverty, narrows the window for the detection of possible neighborhood effects. In a county with approximately 550 neighborhoods
(defined here as census block groups), only ten had poverty rates in excess of
20 percent. The prevalence of household poverty in any given neighborhood
ranged from 0 percent to 32 percent, but 90 percent of neighborhoods possessed
less than 10 percent of households in poverty. Not surprisingly, public housing
was overrepresented in the higher-poverty neighborhoods, but only to a limited
degree; 20 percent of the 854 children in public housing examined in this study
lived in a neighborhood with a poverty rate higher than 10 percent.
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Despite limited variability in poverty, as shown in Figures 9 and 10
(page 30), living in a neighborhood with 0 percent to 5 percent poverty was
suggestive of a modest increase (approximately four points) in math scores for
children in public housing and a small (two point) increase in reading scores
for children in public housing, relative to children in public housing living in
neighborhoods with 5 percent to 28 percent poverty (and after controlling for
school poverty levels). These differences in average math scores were statistically significant only at low statistical significance rates of 80 percent or less.
It is possible that larger and presumably largely negative neighborhood effects
accrue at higher rates of poverty than is possible to study in Montgomery
County.
Put side by side, the effect size of living in a very low-poverty versus a
low-poverty neighborhood (over and above school poverty rates) is half that of
the school poverty effect. This finding is consistent with that of other studies,
which have also found smaller neighborhood than school effects on students’
achievement.32 Although the comparison to other studies is limited, because
most other neighborhood effects studies typically examine higher poverty rates
among neighborhoods than is it possible to do here, this study nevertheless adds
to a growing literature that can help policymakers weigh the relative benefits of
neighborhood- and school-based interventions on student academic outcomes.

Limitations of the Study
Montgomery County’s random assignment of families to public housing apartments helps to answer with some certainty that, for children in public housing,
attending low-poverty schools improved reading and math performance on
standardized tests relative to attending moderate-poverty schools. The effect
of economic integration in schools on children’s academic achievement also
was larger than that of neighborhood economic integration alone. These
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Figure 9. Effect of Living in a Very Low-Poverty Neighborhood
on Math Performance of Children in Public Housing
(above and below 5 percent poverty rate)
Average district math score
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Figure 10. Effect of Living in a Very Low-Poverty Neighborhood
on Math Performance of Children in Public Housing
(above and below 10 percent poverty rate)
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50

0% – 10% poverty rate in focal child's neighborhood

Average NCE math scores

10% – 28% poverty rate in focal child's neighborhood

45

40

35

30

2

3

4

5

6

Number of years the child is enrolled in the district

7

Heather Schwartz

31

results suggest that children from highly disadvantaged circumstances benefit from long-term exposure to advantaged school settings. The integrative
housing policy was the means by which children living in public housing
gained access to advantaged school settings.
Although households living in Montgomery County’s public housing are
quite disadvantaged, there is some indication that they are more advantaged
than their counterparts in public housing nationwide. As of 2008, Montgomery
County public housing households earned less than one-third of the national
average household income, and the vast majority earned incomes that fell
below the poverty line. Yet, they earned almost 25 percent more per household
member than public housing households nationally (although less than public
housing households in the neighboring suburban, but less-advantaged Prince
Georges County). Put another way, families living in Montgomery County
public housing are among the more advantaged of an extremely disadvantaged
public housing population nationally.
Although it is not possible in this study to identify the degree to which
public housing families chose Montgomery County based on schooling preferences,33 it is quite likely that the county’s economically integrative housing
program promoted academic success for the kind of families in public housing that choose such a setting in the first place. In other words, the results
from this study might generalize to other low-income families with a tolerance or a preference for living in suburban, low-poverty locations. In this
sense, the most directly correlative populations might be low-income families who have opted in to low-poverty places through private, unsubsidized
choices; through federally subsidized housing vouchers or other affordable
housing vehicles, such as low-income housing tax credit projects; or through
the more than one hundred other inclusionary zoning programs that operate
in the United States.34
It also is worth noting that this study tracked the performance of students
in public housing up through sixth grade. The study did not follow children
through middle or high school, where there conceivably might be different
effects from economic integration in neighborhoods or schools. On the one
hand, elementary school might be a time when the effects of socioeconomic
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integration on low-income children are greater, since elementary schools are
less likely to sort students internally into academically tracked classes than
middle or high schools, where course differentiation is greater, and where exposure to advantaged peers and teachers is potentially more limited. Alternately,
if low-income students benefit most from positive peer models in economically integrated schools, research indicates that those effects might be greater
at secondary rather than at primary grade levels.35

Review of Findings
Children in public housing who initially were academic equals but attended
either a low- or moderate-poverty school were set on two different academic
trajectories over the course of elementary school. Comporting with previous
studies, I find that length of exposure was the crucial factor mediating the
effects of economic integration on children’s performance. After seven years
(the end of elementary school), children in public housing in Montgomery
County’s most affluent half of elementary schools performed eight points
higher in math (0.4 of a standard deviation, p <0.05) and five points higher in
reading (0.2 of a standard deviation, p <0.20) than otherwise similar children
in public housing who attended schools with greater than 20 percent poverty.
Within education research, these are large effects since relatively few educational reforms demonstrate positive effects of this magnitude.
Perhaps most important, the children in public housing who attended lowpoverty schools began to catch up to their non-poor district-mates over the course
of elementary school; by the end, they had cut their initial achievement gap in
half. The benefit of attending low-poverty schools held, even though the students
in public housing attended math classes and, to a lesser degree, reading classes in
which other disadvantaged students within their given school were clustered.

Heather Schwartz

33

As expected, the academic returns from economic integration diminished as school poverty levels rose. For the low-income children examined
in this study, the benefits from economic integration were greatest when they
attended schools where less than 20 percent of the students qualified for a free
or reduced-price meal. Students also benefited (though to a lesser extent) from
attending schools with less than 30 percent of students eligible for subsidized
lunch. Students in public housing in schools where 0 percent to 35 percent of
students qualified for subsidized meals performed no better over time than
those in schools where 35 percent to 85 percent of students qualified for subsidized meals. Without the presence of schools with poverty in excess of 85
percent in any year, it is difficult to identify whether public housing students
in the schools with poverty as high as 35 percent would have performed better
than students in schools with 85 percent to 100 percent low-income students.
Further, since 90 percent of elementary schools in any given year served student populations where less than 60 percent of students qualified for a free
or reduced-price meal, the effective comparison described above is between
the performance of public housing students in schools where 0 percent to 35
percent of students qualified for subsidized meals to public housing students
in schools where 35 percent to 60 percent of students qualified for subsidized
meals.
As measured by the district’s own indicator of school need, an indicator that is more nuanced than subsidized meal status, the benefits to
students in public housing from attending a low-need school were even
greater. After seven years, students in public housing who attended
green zone schools, the more-advantaged half of the district’s elementary schools, performed about nine points better in math and eight points
better in reading (0.4 of a standard deviation, respectively) than students
in public housing who attended red zone schools, the less-advantaged
half of the district’s elementary schools. This academic benefit held, even

34

Housing Policy Is School Policy

though the school district made large investments in red zone schools,
such as extending kindergarten from half-day to full-day, and reducing
class sizes, which improved campus test scores relative to other demographically similar elementary schools throughout Maryland during this
period of time. This implies that economic integration could be a more
effective tool to improve the achievement of low-income students over the
long run than even well-designed and sustained interventions such as the
one Montgomery County has made in its most impacted schools.
Regardless of the measure of school disadvantage used, this study
provides a lower-limit estimate of the effects of economic integration,
since there were very few highly disadvantaged schools in Montgomery
County against which to compare the low-poverty/low-need schools. For
example, less than 1 percent of elementary schools in the district classified as high poverty, compared to 40 percent of urban elementary schools
nationally.36 Since student achievement typically is depressed in highpoverty schools, the gaps between the academic performance of children
in public housing in low-poverty schools versus those in high-poverty
schools might well be larger than the gaps reported here.
In another sense, however, the results of this study provide an upperlimit estimate of the effect of economic integration in neighborhoods
and schools on disadvantaged children. The housing-based approach that
Montgomery County adopted offered low-income families up to three
benefits that each could have contributed to their children’s improved
school performance: a supply of affordable housing, which could promote
stability; residence in a low-poverty neighborhood; and enrollment of their
children in a low-poverty school. The remarkable residential stability of
families living in the county’s public housing supplied their children with
a strong dose of economic integration in the form of extended exposure to
low and moderate poverty levels in their neighborhoods and schools.
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Relevance to Other Settings
In many ways, the environment examined here represents a best-case scenario
for housing-based economic integration. A group of very low-income students
lived in federally subsidized housing that was not only affordable (promoting
residential stability), but also was unusually well-dispersed into hundreds of
neighborhoods within an especially affluent county. Montgomery County is
exceptional in a number of respects, but its circumstances and policy choices
forty years ago forecast the current direction of national affordable housing
policy and the economic conditions a growing proportion of high-cost, hightech suburbs have come to experience. To that end, the county’s experience
and the results obtained in this study speak to the concerns of at least four
audiences: high-cost suburbs that need to attract lower-income workers into
their jurisdiction, localities with low but increasing rates of poverty, housing
mobility counselors for tenant-based assistance programs, and school districts
seeking to mitigate school segregation.
The integration of public housing into non-poor neighborhoods benefited
not only the children who lived in public housing over the long run, but it
also served several of Montgomery County’s own ends. A review of the politics surrounding the county’s voluntary adoption in the 1970s of integrative
housing policies suggests that a combination of altruistic and self-interested
motives were at work. As the county’s population rapidly grew in the 1960s
and 1970s, a growth in the highly paid, highly skilled workforce spilled over
to an attendant demand for lower-skill and lower-wage workers who were
steadily priced out of the jurisdiction. Thus, the economically integrative housing policy provided a supply of workers for the county’s lower-wage jobs, an
approach to stem the concentration of poverty in any one area of the county,
and a solution to public outcry over a heated housing market that was pricing out moderate-income residents. Indeed, the particular mechanism that the
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county adopted, inclusionary zoning, has become an increasingly popular tool
that has spread to high-cost housing markets in other parts of the Washington,
D.C., metro area, as well as in California, Massachusetts, New Jersey, New
York City, Santa Fe, and Colorado, among other places.37
Over the same period that suburban economies have grown and diversified, the federal government’s affordable housing policies steadily have shifted
in emphasis from building and maintaining a supply of low-cost housing via
programs such as public housing (supply-side) to subsidizing housing mobility
(demand-side). The federal housing voucher program, which provides lowincome households with a voucher that they can utilize in the private market
anywhere within the United States, began in 1974 and has since grown to
become the U.S. Department of Housing and Urban Development’s largest
rental assistance program. Today, the housing voucher program serves about
1.5 million households, whereas only 1.2 million households live in public
housing. As the housing voucher program has matured, housing authorities
increasingly have appreciated the need for housing mobility counseling that
goes beyond statutory requirements (which overlooks the role schools play in
voucher families’ selection of neighborhoods) to educate voucher recipients
more meaningfully about their mobility options. Better information about how
low-income children have fared in suburban districts and in schools of varying
poverty levels could provide useful guidance for low-income households as
they weigh their residential options.
Housing and education traditionally have been considered the primary
instruments of social mobility in the United States.38 Since education is an
investment with both individual and societal benefits, improving low-income
students’ school achievement via integrative housing is a tool that not only
can reduce the income achievement gap but also can help stem future poverty.
Furthermore, the experience of Montgomery County shows that it can be in the
self interest of both localities and low-income families to create economically
integrated neighborhoods and schools.
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Although most education research attempts to quantify the effects of various promising school-based reforms for low-income children, many of which
Montgomery County has embraced—for example, full-day kindergarten,
smaller class sizes in early grades, a balanced literacy curriculum, increased
professional development—the results from this study suggest that the efforts
to enroll low-income children in low-poverty schools has proven even more
powerful. Although the county’s inclusionary zoning policy occurs outside
the school walls, it has had a powerful educational impact, even as measured
by the most demanding but perhaps most meaningful test. Namely, that over
the course of elementary school, highly disadvantaged children with access to
the district’s lowest-poverty neighborhoods and schools began to catch up to
their non-poor, high-performing peers, while similar disadvantaged children
without such access did not.
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Appendix 1
Attrition from the Public Housing
Student Sample
A total of 1,198 children lived in public housing and enrolled in any one grade
in K–6 in Montgomery County Public Schools during 2001–07. As described
below, only the 877 out of 1,198 children living in public housing that had at
least two years of test scores and received less than fourteen hours per week
of special education services were considered in the analysis. But of the entire
population of 1,198 children in public housing who were enrolled in the district
at some point during 2001–07, 4 percent exited the district during 2001–07
before reaching seventh grade. (When children rise into seventh grade, they
drop from the sample.) The 48 exiting children (4 percent of 1,198) were no
different in aggregate from their remaining peers in public housing in terms
of family income, initial test scores, or initial school poverty levels. Of the 48
children who exited the sample for nonstructural reasons, the first school in
which they enrolled had an average of 26 percent of schoolmates qualified
for free and reduced price meals (FARM), versus an average of 29 percent of
schoolmates who qualified for FARM in the first year of school for the balance
of the public housing students. Of the 48 exiting students, 21 were enrolled
in at least one grade level that was tested, and the remaining 27 were not.
(Recall the district tested second through sixth graders for at least some of the
years between 2001 and 2007.) For those with at least one test score, exiting
children’s first math and first reading score were not statistically different from
the first scores of their peers in public housing.
Putting this in a regression framework, students whose first test score was
above the average of their peers in public housing and whose first school had
moderately high poverty (that is, more than 20 percent of students qualified
for FARM) were no more likely to exit the sample than their peers in public
housing who also first scored above average but were enrolled in the district’s
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lowest-poverty schools (where less than 20 percent of students qualified for
FARM).
A total of 877 out of 1,019 children living in public housing met the three
sample restrictions—(a) enrolled in elementary grades K–6 for at least two
consecutive years within the 2001–07 school-year period, (b) have at least
one test score and (c) do not qualify for special education services of more
than fourteen hours per week. Of these 877 children, a total of 2 percent of the
sample (19 children) exited, leaving a total of 858 children for the analysis.
The 19 children that met the sample criteria and that exited the district were
not systematically higher (or lower) performing than their peers, nor did they
first attend public schools that were poorer or wealthier on the whole than their
peers.
Looking at attrition from a different angle, approximately one hundred
public housing family apartments become available to new admittees in any
given year in the county. Most of the turnover occured in public housing situated in the poorer neighborhoods within the county. This means that a disproportionate share of the newest families in the public housing system lived in
the highest-poverty areas where public housing is located. However, families
without elementary-age children drove the turnover. In other words, families in
public housing whose children originally were assigned to the highest-poverty
schools (that is, more than 40 percent of schoolmates qualify for FARM) were
no more likely to switch schools or to leave the district during the 2001–07
window of this study than families with children originally assigned to lowpoverty elementary schools (that is, where less than 20 percent of schoolmates
qualify for FARM).

Low-Poverty
Moderate-Poverty
Moderately High-Poverty
Schools
Schools
Schools
(0–20% of first
(20–40% of first
(40–85% of first
grade-mates
grade-mates
grade-mates
qualify for FARM*)
qualify for FARM*)
qualify for FARM*)
			
Characteristics of students in public housing in the first year of school within the district
African American
73%
69%
71%
Asian American
4%
7%
7%
Hispanic
16%
15%
17%
White
5%
7%
5%
Female
48%
52%
55%
Earliest grade
level in district
1.85
2.07
1.80
English as a
second language
9%**
13%
16%**
Receives 1–14
hour a week of
special education
services
9%
12%
8%
Average math
score (percentile rank)
39
36
37
Average reading
score (percentile rank)
42
37
42

Randomization of Children across School Poverty Levels
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Moderate-Poverty
Schools
(20–40% of first
grade-mates
qualify for FARM*)

Moderately High-Poverty
Schools
(40–85% of first
grade-mates
qualify for FARM*)

** Within the same row, the t-statistic indicates that there is less than a 5 percent likelihood that the difference in the distribution of that
row’s characteristic is solely due to chance.

* FARM stands for free and reduced-price meals, which is the only income measure public schools collect.

Note: The results include 958 children in public housing, 345 of which attended low-poverty, 353 moderate-poverty, and 260 moderately
high-poverty schools in their first year. Only 235 of 958 children were in grade levels such that they had test scores in their first year
within the district. The 958 children are distributed across 114 of the elementary schools in the district. Note that, for completeness, the
sample includes all forms of special education students, which exceeds the number of students included in the regression analyses.

Characteristics of families in public housing in child’s first year of school within the district
Average household
income
$21,147
$20,253
$20,571
Average household
assets
$448
$986
$743
Average number of
children age 0–18
in family
3.26
3.26
3.31
Household headed
by a female
88%
86%
85%
Age of head of
household (years)
40.19**
39.97
38.66**
Wages is a primary
source of income
69%
76%
71%
Head of household
7%
7%
is disabled
8%

Low-Poverty
Schools
(0–20% of first
grade-mates
qualify for FARM*)
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Appendix 3: Effects of Four Levels of School Poverty
Figure A1. Math Scores of Public Housing Students:

0–20 Percent versus 20–85 Percent of Schoolmates in Poverty
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Figure A2. Math Scores of Public Housing Students:

0–25 Percent versus 25–85 Percent of Schoolmates in Poverty
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Figure A3. Math Scores of Public Housing Students:

0–30 Percent versus 30–85 Percent of Schoolmates in Poverty
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0%-30% of schoolmates in previous year qualified for FARM

Average NCE math scores

30%-85% of schoolmates in previous year qualified for FARM

45

40

35

30

2

3

4

5

6

7

Number of years the child is enrolled in the district

Figure A4. Math Scores of Public Housing Students:

0–35 Percent versus 35–85 Percent of Schoolmates in Poverty
50
0% – 35% of schoolmates in previous year qualified for FARM
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Appendix 4
Technical Appendix
Test Scores
To maximize the number of students, grades, and years analyzed, the
results of analyses shown in Figures 3, 4, and 6–10 draw on individual students’
norm-referenced test scores from the CTBS TerraNova, CTBS TerraNova2,
and Stanford 9 (which were are part of the Maryland State Assessment) tests
administered to second, fourth, and sixth grades in 2001 and 2002, and second
through sixth grades in 2003 through 2007. The national percentile rank normreferenced scores of students in public housing were available from each test
type. In each case, individual students’ national percentile rank scores first
were converted using a published conversion equation to normal curve equivalent (NCE) scores using grade- and year-specific Montgomery County district
data. This conversion from percentile rank scores to normal curve equivalent
(NCE) scores was necessary to place the individual students’ test scores on an
equal interval scale.
An NCE score measures where a student falls on the normal curve of
test scores for that grade and year within the school district. NCE scores range
from 1 to 99, and have a mean score of 50 and a standard deviation of 21.06.
Put another way, the average NCE math score in the school district for any
grade level in any year is 50, and two-thirds of students in the district in any
given grade level scored between 28.94 and 71.06 (50 +/- 21.06).
To check whether the results shown in the figures were biased due to
the use of public housing students’ test scores from two test types (Stanford
9 on the Maryland State Assessment and CTBS), I performed separate sensitivity analyses using scores from only one of the tests (the Maryland State
Assessment), first with students’ norm-referenced scores and then with
their criterion-referenced scale scores. (Note that students obtained both a
norm-referenced score and a criterion-referenced score from the MSA derived
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from subsets of the MSA test questions. The criterion-references scores on
the MSA were used for accountability purposes to determine whether schools
passed or failed Adequate Yearly Progress. The norm-referenced scores, which
are the ones used in the primary analysis and in figures throughout the report,
had no accountability stakes attached to them. The MSA was administered
to third and fifth graders in 2003 and to third through sixth graders in 2004 –
2007. Analyzing only the scores from the MSA and not the CTBS TerraNova
reduced the number of scores included in the regression analysis from 2,034
math NCE scores and 2,001 reading NCE scores to 1,344 math and 1,249 reading scale scores from the Maryland State Assessment. Nevertheless, the trend
lines and effect sizes from the MSA scale score-only analyses are largely the
same as those for the NCE scores shown in the narrative that combines scores
from both the MSA and the TerraNova. The differences between the scores
of children in public housing in the lowest-poverty versus moderate-poverty
schools using the MSA-only tests are also statistically significant at the 10
percent level in year five to year seven.

Empirical Analysis
Since children in public housing across the county are assigned randomly to neighborhoods and schools, the concept behind estimating the effect
of school and neighborhood poverty levels is relatively simple: compare the
average performance of children in public housing according to the poverty
levels of their schools and neighborhoods. Call Y the outcome measure (that
is, reading or math score) in year t for student i. The estimated effect for children in public housing of moving from moderately high poverty to the lowestpoverty schools equals:
Equation 1

δ
= Ε [Υit | Lowpov.schooli(t-1)=1] - Ε [Υit| Modpov.school i (t-1)=1]
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where Lowpov.school is a dichotomous variable that either equals 1 if less
than 20 percent of the student’s schoolmates in the previous year (t–1)
qualified for FARM or equals 0 if not. Likewise, modpov.school is a binary
variable that equals 1 if more than 20 percent of the student’s grademates
in the previous year (t–1) qualified for FARM. Schoolmates from the year
prior to the test score are chosen since the outcome measure (Y) is a test
administered before the end of the school year. The estimated effect of
neighborhood poverty rates is identical, with the substitution of indicators
for lowpov.neighborhood and modpov.neighborhood, respectively.
In Equation 1, δ represents the average effect of shifting from a
moderate-poverty to a low-poverty school for all the children in public
housing in the sample, regardless of how many years those children have
been enrolled in the district during 2001–07. It is important to recall that
the population parameter δ applies to children of families who signed
up for and then won admission to public housing in an affluent suburb.
Strictly speaking, this means the impacts are generalizable to this kind of
student.
However, the structure of the longitudinal data is such that typically
there are multiple test scores per child, multiple children in public housing
per school, and multiple children in public housing per neighborhood.39
To take advantage of the multiple years of information about children,
the unit of analysis in the study is not the student but rather a test score
Y obtained by student i in year t. However, test scores corresponding to
a single student should be highly correlated with one another. To a lesser
degree, test scores corresponding to students who live in the same neighborhood or attend the same school should also be correlated. To account
for the dependencies among the test scores, I fit a multilevel regression
model where test scores (level 1) are nested within students (level 2A) who
are, in turn, nested within schools (level 3) and separately nested within
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neighborhoods (level 2B). Since neighborhoods as defined in this study
(that is, census block groups) are unaligned with school boundaries,40 the
fitted model has both a nested and non-nested structure.
Equation 2: Three-level model to estimate impact of school
(neighborhood) poverty level on the test scores
of children in public housing
Level 1: test score-level equation			
Y =α +α
it

i

j[it]

+ β1 low.povschoolit-1 + β2 mod.povschoolit-1 + Xiβ + ε

it

where:
Y = standardized math or reading score
i = student
t = time t = school year 2001…2007
j = neighborhood where student i lived at time t
X = vector of five predictors to control for random differences in student
characteristics across the three treatment groups and for time trends—
i.e., student ESL status and school year dummies

ε

it ~ N (0, σ ε )
2

Here, each test score Y for student i at time t is modeled as a linear
function of: a mean for the student i who produced the score; the contribution of school s in which student i was enrolled at time t; the contribution
of neighborhood j in which student i lived at time t; the poverty level of the
school student i attended in the year t-1; and student i’s ESL status at time
t and year fixed effects (contained in X). The residual term εit represents
the unexplained difference between the student i’s test score at time t and
the sum of the fitted model predictors. It is assumed that εit is normally
distributed and has a mean of zero and a standard deviation of σit.
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Level 2A: student-level regression
α = αs[it] + εi
i

where i = 1, … students and s = 1,…n schools, and

ε

i ~ N (0, σ ε )
2

The level 2A equation models the child-level variation within each
school, where αs[it] is the average standardized test score of children in public
housing who attended the school s that student i attended at time t. εi is normally distributed, with a mean of zero and a standard deviation of σα[i]. The
error term, εi, represents the variation among students that is not explained by
the data-level predictors (level 1) and the school-level predictor.
Level 3: school-level regression
α

s[it]

= μα[s] + εs[it]

where s = 1,…n schools, and

ε

S

~ N (0, σ 2ε )

The level 3 equation models the school-level variation between the
elementary schools that children in public housing attended. The index
term s refers to the school student i attended at time t. The error term, εs,
is normally distributed with a mean value of zero and a standard deviation of σα[s].
Level 2B: neighborhood-level regression
α

j[it]

= μα[j] + εj[it]

where j = 1, … n neighborhoods, and

ε

j ~ N (0, σ ε )
2

The level 2B regression models the neighborhood-level variation between
the neighborhoods where children in public housing lived. The error term, εj,
is normally distributed with a mean value of zero and a standard deviation of
σα[j].41
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The slopes β1 and β2 from level 1 of the model—which are fixed in
the sense that the two coefficients do not vary over the observations whereas
the two random effect intercepts do—indicate the average effect of the two
respective poverty levels (low and moderate) among schools in the year prior
to a student’s test score in the following year. For example, taking the difference between fitted coefficients for β1 and β2 provides the estimated average
effect of moving from a low-poverty school to a moderate-poverty school in
the prior year on a public housing student’s subsequent year’s test score. The
standard deviation of the respective coefficients for α α and α indicate what
s,

j,

i-s

proportion schools, neighborhoods, and students respectively comprised of the
variability in public housing students’ test scores.
For the purposes of this study, taking the difference between the estimated coefficients β1 and β2 answer the primary question: do poor students
benefit academically from exposure to low-poverty schools? But they do not
address the more policy-rich questions of when effects occur. To test when
effects occur, I expand the baseline model (equation 2) by introducing nine
additional predictors: the interactions of three time-related predictors—time
(in days) elapsed since student i first entered the school district and time t of
the test score, time elapsed squared, and time elapsed cubed—with each of the
two poverty-related predictors (β1 and β2). The interaction terms are included
to see if the effects of poverty differ according to the number of years the child
has been enrolled in the district.
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