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I Introduction

One of the most significant trends in US public education in the last half-century has been the

emergence of large comprehensive high schools, which teach a range of students a wide variety

of curricula. In 1950, there were about 24,500 high schools educating 5.7 million students

across the United States. Even though the total high school population increased more than

2.3 times, by 2000 there were only about 1,900 more high schools, implying that average high

school size increased from about 230 to just over 500. In the past fifty years, the percent of

high schools enrolling more than 1,000 students grew from 7 to 25 percent and from 1990 to

2000, the number with more than 1,500 students doubled (Lawrence, 2002; NCES, 2010). The

postwar consolidation and growth in high school size represents the culmination of aggressive

efforts by advocates including Harvard University’s President James Conant who called for the

“elimination of the small high school” and for the extension of the high school curriculum beyond

traditional academic areas (Conant, 1959; Toch, 2003).

Proponents of school consolidation see large comprehensive high schools as realizing scale

economies by educating more students with the same facilities, staff, and resources. They also

point to a greater diversity of curricular and extra-curricular offerings and the potential for in-

teraction across a range of socioeconomic groups. At the same time, in large schools, there may

be challenges in monitoring students. Resources spent maintaining order and discipline could

otherwise be used to educate students. Moreover, teachers may face difficulties providing per-

sonalized instruction and developing long-term relationships with students. More individualized

attention and frequent interaction may improve students’ sense of belonging and provide focus

in schools’ curricula and culture (Toch, 2003; Iatarola, Schwartz, Stiefel and Chellman, 2008).

In the last decade, perhaps the most wide-ranging reform in public K-12 education involved

the restructuring of large, underperforming high schools into small schools. Since the 2001-

02 school year, about 1,600 new small schools have been created in the United States (Toch,

2010). More than half of the nation’s largest urban school districts have transformed some

large high schools into smaller ones and the Gates Foundation has pushed small school efforts

in 275 districts nationwide (Brynes, 2003; Robelen, 2005). Some are entirely new schools, while

others involve the conversion of formerly large high schools into several small schools. The most

significant changes have taken place in New York City (NYC), the nation’s largest school district

where more than 150 new unselective small high schools with 9th grade have opened since 2002.

The purpose of this paper is to assess the causal effects of attendance at new small high

schools in New York City on student achievement, graduation, and college. Aside from size,

the common features of NYC’s small schools are “academic rigor, personalized learning environ-

ments, and partnerships with non-profit organizations, cultural institutions, and businesses that
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bring additional resources to enhance learning” (Klein, 2005). Schools formed as part of the New

Century High School Initiative commit to educational principals, but are free to make choices

about curricula and principals operate with more autonomy (Hemphill and Nauer, 2009). Many

have specific themes or career focus, including science and technology, arts and humanities, ca-

reer and professional training, or leadership and service. A unique feature of the New York City’s

small school initiative is that it has been implemented in partnership with the NYC’s Depart-

ment of Education (DOE), the United Federation of Teachers, and the Council of Supervisors

and Administrators (NVPS, 2006). In particular, teachers and principals at small schools have

their salaries and benefits set based on district-wide collective bargaining agreements. Therefore,

our study not only provides evidence of the role of school size in education production, but also

whether effective secondary school reform can take place within the existing traditional public

school system.

The evaluation of small schools is made difficult by the fact that the schools may select

motivated students with involved parents, by giving preference to those who attend information

sessions or open houses (see, e.g., Gootman (2006b)). As a result, just as in any study of

school models, selection bias is the major empirical challenge in studying the effects of the

new small high schools. To obtain a seat at a small high school a student must apply via the

New York City high school match, a centralized process that assigns all entering high school

students to city schools (Abdulkadiroğlu, Pathak and Roth, 2005; Abdulkadiroğlu, Pathak and

Roth, 2009). Unlike other NYC public high schools (many of which screen applicants), if there

are more applicants than seats, then assignment to an unselective small school involves a random

component. If two students rank a particular school as their most preferred choice and are in

the same school priority group, then the student with the more favorable lottery number will

be offered the seat before the student with a less favorable lottery number. Using this random

variation, we are able estimate causal effects free of selection bias for 108 out of 151 new, small

unselective high school programs.

Students who attend the schools in our study would otherwise attend traditional New York

City public high schools, though predominantly in the Bronx and Brooklyn neighborhoods where

small schools were created. NYC public schools serve a disproportionately black and Hispanic

student population. Like many urban school districts, NYC students have lower test scores

and high school graduation rates, and are less likely to go to college than students from nearby

districts. Relative to this group, NYC small schools serve an even higher fraction of black

and Hispanic students, with below-average baseline scores. Though our paper focuses on more

than 70% of oversubscribed schools, it’s worth noting that we cannot use our methodology to

study schools that are not oversubscribed. We therefore see our lottery estimates as providing

unusually clean evidence about possibilities for urban small schools reform, rather than an
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overall small school treatment effect. The effects of small schools in urban populations are of

special interest given the paucity of examples of successful interventions for this population, in

particular for outcomes related to college choice and enrollment.1

Lottery-based estimates show large and consistent score gains for students who attend a

small high school on New York State Regents tests, statewide high-stakes exams required for

graduation. Students score higher on all five of the major Regents tests: Mathematics, English,

Living Environment, Global History, and United States History. Small school attendance causes

an increase in credit accumulation, attendance, and graduation rates. Though small school

students perform no better on the PSAT or SAT, they are considerably more likely to enroll in

college and are less likely to require remediation in reading and writing. A significant fraction

of small school students are pushed to four-year public institutions and those within the City

University of New York (CUNY) system. The evidence, so far, indicates that they are more

likely to matriculate for at least two academic semesters.

New York City’s Department of Education enlisted the support of several intermediary orga-

nizations in designing and supporting new small schools. Although they were established around

a common set of principals set by the Gates Foundation, the intermediaries differed in their im-

plementation of those principals. Seven out of the 18 intermediaries – New Visions, Replications,

Urban Assembly, NYC Academies, Institute for Student Achievement, College Board, and Out-

ward Bound – established more than 90 percent of the schools during the time of our study.

We also report on an investigation of achievement differences across these intermediaries. With

a few exceptions, we find broadly consistent effects for the main outcomes though usually with

reduced statistical precision. This pattern suggests that idiosyncratic implementation details in-

troduced by intermediaries are trumped by larger changes associated with significantly smaller

school size.

After documenting small school effects, we turn to an investigation of school practices using

detailed information from the NYC Learning Environment Survey, the nation’s largest annual

school survey. This survey has unusually widespread coverage; it is completed by roughly three-

quarters of students and teachers, and upwards of 45% of eligible parents during our time period.

Following other studies that use survey information to complement quasi-experimental school

evaluations (see, e.g., Angrist, Pathak and Walters (2013a), Dobbie and Fryer (2013a), Pop-

Eleches and Urquiola (2013)), we utilize survey responses to investigate mechanisms for the

small school effects. Students in our small schools experiment are at schools associated with

1Cullen, Levitt, Robertson and Sadoff (2013) provide a recent review of high school reform. Although lauding

the effects of high-performing “No Excuses” charter schools studied by Abdulkadiroğlu, Angrist, Dynarski, Kane

and Pathak (2011b) and Dobbie and Fryer (2011), they remain skeptical that such “Herculean” (quoted in original)

efforts can be scaled.
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higher levels of engagement, safety and respect, academic expectations, and communications

compared to those who do not obtain offers. In particular, students report that they are more

closely monitored and have more frequent interactions with teachers. On the other hand, small

schools have substantially fewer activities and course offerings. Teachers report greater feedback,

increased safety, and improved collaboration at the schools in our experiment.

New York City’s experience with small schools stands out not only because it was a signature

part of Bloomberg-era reforms, but also because it involved the largest number of new small

high schools created in any district. Between 2002 and 2008, the number of high schools in

NYC increased from just over 250 to nearly 450 (shown in Figure 1). Gates Foundation-funded

policy reports and briefs by MDRC (Bloom, Thompson and Unterman (2010), Bloom and

Unterman (2012), and Bloom and Unterman (2013)) also study the effects of small high schools

on progression towards graduation and high school graduation using the high school match,

though with a different econometric approach and sample.2 Other studies of small school efforts

that do not use lotteries in NYC and elsewhere generally find positive results. Foley and Reisner

(2009) present an observational analysis of the New Century High Schools, while Schwartz,

Stiefel and Wiswall (2013) use an instrumental variables strategy based on proximity. Both

papers report positive graduation results for new small schools. Similarly, Barrow, Claessens

and Schanzenbach (2013) also use distance as an instrument to study Chicago’s new small

high schools and find that students are more likely to graduate. Kuziemko (2006) uses shocks

to school enrollment to study Indiana’s small schools and finds positive math and attendance

effects.3 This paper also contributes to a growing literature exploiting random variation in

student assignment processes to study school effects (see, e.g., Angrist, Dynarski, Kane, Pathak

and Walters (2012), Angrist et al. (2013a), Cullen, Jacob and Levitt (2006), Deming, Hastings,

Kane and Staiger (2011)), though lottery-based studies tracking student to college choice and

enrollment are still relatively rare.4

The next section describes New York City’s small schools in more detail and schools in our

study. Section III describes our lottery-based estimation framework based on the centralized

2Other reports that study NYC’s small high schools include Hemphill and Nauer (2009), which provides a

descriptive account of the expansion of small schools and choice in NYC, Foley, Arcaira, Coleman, Reisner, Scott,

Turner andWoods (2010), which describes intermediary organizations, and Shear, Means, Mitchell, House, Gorges,

Joshi, Smerdon and Shkolnik (2008), which reports on surveys of implementation issues with Gates Foundation

supported small schools.
3While small schools have fewer students per grade, they do not necessarily have smaller class sizes. Studies

of class size reductions generally report positive achievement effects (Angrist and Lavy, 1999; Krueger, 1999;

Dynarski, Hyman and Schanzenbach, 2011; Fredriksson, Öckert and Oosterbeek, 2013).
4Deming et al. (2011) show that attending a higher value-added school in Charlotte increases college enrollment

for girls, while Angrist, Cohodes, Dynarski, Pathak and Walters (2013b) and Dobbie and Fryer (2013b) find that

high-performing charter schools significantly increase college enrollment.
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high school match, while Section IV presents data and descriptive statistics. Section V presents

the lottery estimates for Regents, credits, attendance, and high school graduation. Section

VI presents results for college enrollment and choice. Section VII reports on results split by

student groups and by school intermediaries, while Section VIII contains further information on

differences in the small school learning environment. Section IX examines what can be learned

more generally about the role of school size in education production from our analysis. The

paper concludes in Section X.

II Small Schools in New York City

II.1 Background

There has been experimentation with small high schools in New York City for a number of

decades. An important antecedent to the large-scale changes in the 2000s that we study here

took place in the 1980s, when Chancellor Anthony Alvarado reorganized East Harlem’s District

4 and empowered Deborah Meier, an education reformer often described as the founder of the

modern small schools movement, to establish 15 small schools in New York City (Toch, 2003).

In 1994, the Annenberg Foundation gave a $25 million grant to encourage small school creation,

but these schools were not seen as central to Chancellor Rudy Crew’s reform agenda (UFT,

2005; Gootman, 2006a). Small school reform rose to the top of the reform agenda with the 2001

election of Michael Bloomberg as Mayor of New York City, the imposition of mayoral control,

and the subsequent appointment of Joel Klein as Chancellor in 2002. The DOE, together with

the United Federation of Teachers and Council of Supervisors and Administrators, launched

the New Century High School Initiative with $31 million in financial support from the Bill and

Melinda Gates Foundation, Carnegie Corporation, and the Open Society Institute.

At the beginning, there was a fertile landscape for school development with the DOE hosting

workshops on school design, budgeting, hiring, and building partnerships with local organiza-

tions. Intermediary organizations submitted applications to the DOE to start new schools

describing their vision, curriculum and instructional model, teacher evaluation practices, lead-

ership and governance structure, and proposed budget. The Gates Foundation identified rigor,

relevance, and relationships (“the three Rs”) as the key to high school reform. They envisioned

small schools as allowing teachers and staff to create an environment where students could be

more easily monitored and feel safer; this would in turn increase motivation and attendance,

and ultimately high school graduation and college enrollment rates. Underserved low-income

and minority students, in particular, were expected to benefit from the personalized academic

and social support at small schools (Gates, 2005). The New Visions for Public Schools, an edu-

cation reform organization in NYC, played a major role in directing new school creation. They

6



identified ten principles of school design: a rigorous instructional program, personalized instruc-

tional relationships, a clear focus on teaching and learning, instructional leadership, school-based

teacher-driven professional development and collaboration, meaningful continuous assessment,

community partners, family/caregiver involvement, youth participation and development, and

the effective use of technology (Foley et al., 2010).

To supervise new school creation, the DOE established a designated development/advocacy

office with direct reporting to the chancellor (Bloomfield, 2006; Foley and Reisner, 2009). The

strongest proposals were granted, and Gates distributed planning grants to new school organizers

of $400,000 over four years and $200,000 to assist with school implementation (Foley et al.,

2010). Approved schools typically started in 9th grade with 100 students and grades were

added as classes were promoted. To focus on struggling students, many small schools opened in

economically disadvantaged areas of New York City. Figure 2 shows that Bronx and Brooklyn

were home to the greatest number of new small high schools. A total of 61 new small high

schools with 9th grade entry opened in the Bronx, 44 in Brooklyn, 22 in Manhattan, 15 in

Queens, and 1 in Staten Island.

By 2003, the Gates Foundation granted an additional $58 million to New Visions and other

intermediary organizations. Mayor Bloomberg and the DOE announced ambitious plans to

expand the New Century initiative and create numerous additional small schools. The new

centralized high school admissions process also allowed students to access the increased number

of school options (Abdulkadiroğlu et al., 2005). The peak year of Gates-supported small high

school creation was 2004, when 49 new unselective small high schools opened, with 18 in the

Bronx and 17 in Brooklyn. Figure 3 shows that new small school creation tapered afterwards.

In 2007, there were 12 newly created small schools, while in 2008, there were only 4. At least

60,000 students enrolled in a new small high school in our study between school years 2004-05

through 2009-10.

After jumpstarting small school creation in New York City, the Gates Foundation has since

turned its attention away from small schools. Foundation president Bill Gates concluded that

small schools did not have the effect on college readiness and graduation rates that he expected

(Gates, 2009). However, since high small school creation peaked in 2004, it has only recently

become possible to systematically examine these outcomes in NYC. Even without the Gates

Foundation’s on-going support, New York’s dramatic and unprecedented small school reform

continues to leave a large imprint throughout city’s public schools. As of 2013, 13 new high

small school programs have been closed and the new small schools continue to be an integral

part of the district’s school portfolio strategy (DOE, 2012a).

Aside from initial foundation support, another important ingredient for small school ex-

pansion was a collaborative partnership between the DOE, the United Federation of Teachers
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(UFT), the union representing most NYC teachers, and the Council of School Supervisors, a

collective bargaining unit for school administrators. For instance, a 2005 UFT Taskforce report

expressed support for the creation of small schools, seeing them as a “chance for innovation

and experimentation” and way to provide “opportunities for teacher voice in a personalized,

collegial, collaborative and professional work space” (UFT, 2005).

The UFT also played a role in hiring teachers by serving on personnel committees at all

new or redesigned schools (DOE, 2007b). Labor agreements required that if new school creation

impacted another school, then 50% of the teaching staff at the impacted school should be

selected among the “appropriately licensed most senior applicants from the impacted school staff

who meet the new school’s qualifications” (DOE, 2007b). To be hired, small school principals

asked teachers to present teaching portfolios, demonstrate lessons, and often have small school

teaching experience. Given each school’s unique requirements, the definition of qualified staff

set by personnel committees could differ by school, and the 50% requirement did not imply that

half of the phased-out school’s staff was necessarily rehired at the new school. As soon as a

phase-out was completed, teachers were hired in the same way as at all other NYC public high

schools using the “Open Market System.” Throughout, teacher work schedules and salaries were

determined according to the collective bargaining agreement.

The growth in New York City’s small schools took place during a period of system-wide

changes in governance at the DOE. All schools could elect for a “school-based option” in their

labor agreement, which involved deviations from UFT requirements on staffing, class sizes, and

rotations; these proposals must be approved by 55% of the staff and predominantly were used

to increase learning time for students. Goertz, Loeb and Wyckoff (2011) state that from 2004 to

2006, 35% of all schools adopted a school-based option. In 2005, the DOE launched the Empow-

erment Zone, where schools (small or not) signed contracts exchanging deviation from city-wide

curriculum requirements and rules governing the allotment of some district-level funding for

performance-based accountability (Nadelstern, 2005). As of September 2005, 30 schools joined

the zone, 14 of which were new small schools and by the following year, 331 schools throughout

the district became empowerment schools (Nadelstern, 2005; Klein, 2006). While maintaining

union contracts, principals had more authority over educational decisions and budgets, greater

voice in the selection and evaluation of administrative teams, and fewer reporting requirements

(DOE, 2007a). Around this time, progress reports with letter grades began playing an impor-

tant role in accountability decisions and lower performing schools could be subject to leadership

changes or closure. By 2007-08, principals were able to chose among three classes of school

support organization and empowerment zones were the most popular choice (Hemphill and

Nauer, 2010). Even with these district-wide changes in governance, the auxiliary organizations

mostly provided instructional support and oversight. All employment decisions remained with
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the DOE and the collective bargaining agreement, which was renegotiated for 2007, continued

to apply (DOE, 2009).

II.2 Small Schools Studied

We compile the list of new small high schools created between 2002-2008 from several sources.

First, we use NYC’s Supplementary High School Directory for New Schools. Second, we append

any schools listed in the 2005 DOE Guide to NYC’s Small Schools. Third, we add any schools

listed in New Visions from Public Schools reports. Fourth, we use the list of small school

intermediary organizations contained in Foley et al. (2010) and collect the names of small schools

from intermediary websites. Finally, we include any small schools listed in Bloom et al. (2010).

Our sample of small schools includes all new unselective small high schools created between

2002 and 2008 with 9th grade entry. The data appendix provides additional details on the

construction of the eligible small high school list.

Table 1 shows that 151 high school programs meet our eligibility criteria. To be in our lottery

study, a school must be oversubscribed for at least one year between application years 2003-04

and 2007-08, and there must be a set of applicants who are subject to a lottery in New York

City’s high school match. Of the 151 eligible school programs, 108 are in our lottery sample.

Occasionally, there is more than one program at a high school. For example, at the Bronx

Theatre High School, a New Visions performing arts school, there is a separate theatre design

and technology program and a performance and production program, each of which is ranked

separately by applicants. The 151 eligible school programs correspond to 143 eligible schools, of

which 101 schools are in the lottery sample.

Table 1 also reports the coverage of school programs by intermediary organizations, where

a school may be placed into more than one category if it supported by multiple groups. New

Visions affiliated schools represent 62% of eligible small schools, with Institute for Student

Achievement, Urban Assembly, and Replications forming the three next largest intermediaries.

We have near complete coverage for Urban Assembly and NYC Academies in our lottery study,

and we cover more than half of the schools for all other intermediaries except for the Institute

for Student Achievement. 13 newly created small high school programs eligible for our study

have been closed, and among those currently open, 72% are in the lottery study. Table A1

provides a complete list of school programs, schools, intermediaries, years in the lottery sample

for the eligible schools in study. Table A2 reports the breakdown of applicants by application

cohort and the grades we can observe. Variation in coverage reflects year-to-year fluctuations in

student demand and school capacities.
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III Empirical Framework

III.1 Estimating Equations

We are interested in the causal effect of attending a new small high school on student achieve-

ment. We fit equations for educational outcomes, yigt, of student i in grade g, tested in year t,

of the following form:

yigt = αt + βg +
∑

j

δjdij + γ′Xi + ρSigt + εigt, (1)

where Sigt is our measure of exposure to small schools. The terms αt and βg are year-of-

test and grade-of-test effects, Xi is a vector of demographic controls such as gender and race

indicators and baseline test scores with coefficient γ, and εigt is an error term that reflects

random fluctuation in test scores. We cluster standard errors by school-test year for Regents test

outcomes. For outcomes involving repeat observations per student like credits and attendance,

we additionally cluster by student. The dummies dij are indicators for lottery-specific “risk

sets,” which will be described in Section III.2. The coefficient of interest is ρ.

For Regents test outcomes, the variable Sigt is the years spent in a small school as of test

date, counting any repeat grades and any time in a small school listed in Table A1 (not just

those subject to lottery). This means if a student transferred to another small school after an

initial assignment, we count time spent at both schools. For each test, we compute the implied

years of small school attendance based on the test date and enrollment status. We assume the

enrollment date is September 1st of each year and count how many days students stay in a small

school from the application date to the test date. Since students can determine when they take

a Regents exam, scaling small school exposure by years allows us to interpret estimates as per-

year effects. For outcomes such as graduation and college attendance, we measure small school

exposure by whether a student attends a small school following application in 9th grade. We

focus on attendance as the endogenous variable for these outcomes to avoid confronting issues

related to timing and reverse causality.

Ordinary least squares (OLS) estimates of equation (1) would capture the average causal

effect of years or enrollment at a small school in the sample if Sigt were randomly assigned.

However, students selectively choose schools, and their choices may be related to unobserved

variables such as family characteristics and motivation, which potentially bias OLS estimates.

Our econometric approach is based on an instrumental variables (IV) strategy that exploits the

partial random assignment of Sigt embedded in the NYC high school match.

The first stage equation for the IV estimation of ρ is given by

Sigt = λt + κg +
∑

j

μjdij + Γ′Xi + πZi + υigt,
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where λt and κg are year-of-test and grade effects. The excluded instrument is the random

offer indicator Zi. The coefficient π captures the effect of the instrument on either time spent or

enrollment at an eligible small high school. IV estimates of ρ in equation (1) adjust for differences

between offers and enrollments for those offered and not, and capture the causal effect for those

who comply with (that is, enroll in a small school) with an offer (Imbens and Angrist, 1994).

For Regents outcomes, the IV estimates of ρ can be interpreted as the weighted-average causal

response of each year at a small school.

In practice, the use of a lottery instrument is complicated by the fact that students obtain

school offers through a centralized mechanism where their choices interact with their school

priority and the choices of other students. To implement our IV strategy, it is necessary to

determine how random offers are generated by the high school match.

III.2 Extracting Assignment Lotteries from the High School Match

Admissions to New York City high schools are administered centrally by the NYC DOE. Ev-

ery eighth-grader submits up to 12 schools in order of preferences. At schools, students can

also be explicitly ranked in a strict order or ranked within coarser priority groups where a

lottery number breaks ties. The student-proposing deferred acceptance algorithm (DA) then

computes assignments taking student preferences, school priorities, and lottery numbers into

account (Abdulkadiroğlu et al., 2005; Abdulkadiroğlu et al., 2009). When two students apply to

a school program for which they are in the same priority group, the lottery number determines

which student is offered. After DA has been run, if a student prefers another school to her

assignment, it must be the case that all of the seats at the other school are assigned to students

with higher priority or with the same priority, but better lottery numbers. Therefore, whether

a student is rationed by lottery at school s is determined by whether she ranks school s above

or below the school she is assigned, her priority at school s, where other applicants rank school

s compared to their assignments, and other applicants’ priorities at school s. To operational-

ize our econometric strategy, it is necessary to identify groups of students who, conditional on

information contained in their preferences and priorities, face the same risk of assignment.

Figure 4 illustrates the steps we use to identify applicants subject to lottery at a given school

program. We first identify students who rank a small high school program anywhere on their

preference form. For many of these students, the decision to rank a small school does not play

any role in the assignment under the student-proposing deferred acceptance algorithm. For

instance, a student who ranks a small school second, but has a guaranteed priority at her first

choice will not be considered for her second choice because she’ll obtain an offer at her first

choice. To focus on students for whom the small school choice is relevant, we identify applicants

who did not receive an assignment more preferred to the highest ranked small school on their
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preference list. Applicants who are admitted at schools preferred to their highest ranked small

school (shaded in Figure 4) do not contribute to the lottery sample.

The remaining marginal applicants can differ in the priority group they receive at the school.

Many small schools give priority to students who live in particular geographic regions or who

express interest by visiting high school fairs or open houses. The random number orders the

marginal applicants students within these priority groups lexicographically. For instance, at the

Bronx Theatre High School, there are four priority groups:

1) Priority to Bronx students or residents who attend an information session,

2) Then to New York City residents who attend an information session,

3) Then to Bronx students or residents,

4) Then to New York City residents,

and the random number orders students within each priority group. Among the marginal ap-

plicants, we identify the lowest priority group for which some students are offered and other

students are not. In the Figure 4 example, every marginal applicant in the first priority group is

admitted and no applicant in third priority group is admitted. Lottery-based rationing therefore

takes place only among applicants in the second priority group. If there is no priority group

where marginal applicants are offered and others are not, then the school is not oversubscribed.

An oversubscribed school contributes applicants to our lottery study in a given year if there are

marginal applicants and among the marginal applicants in the lowest priority group, some are

offered and some are not.5 The random offer indicator Zi is 1 for students who are offered a

seat at that small school program choice, and 0 otherwise.

The assignment of a student to a small school not ranked first depends on the student

preferences and priorities at higher-ranked schools in a complex way.6 For this reason, we focus

only on students who rank a small school as their top choice, as in other studies using data

5In principle, every marginal applicant with a priority higher than the lowest priority to obtain an offer should

obtain an offer. There are some school program-years where this property does not hold, and we do not include

these school program-years in the lottery sample. Based on conversations with the NYC DOE, some of these

schools may have slot-specific priorities, where priorities apply for a certain fraction of school seats. For more on

slot-specific priorities, see Kominers and Sönmez (2012) and Dur, Kominers, Pathak and Sönmez (2013).
6Bloom et al. (2010) consider all preferences ranked by students, and for their sample, 24 percent of students

are in more than one lottery. They acknowledge that the possibility a student could face non-zero probability of

assignment at a higher choice school creates complications, and therefore pursue an alternative approach. They

state that “the probability of prior assignment can vary from just above 0 to just below 1, and this variation can

pose a threat to randomization” (italics in original, page 76), but later argue that this may not be an issue in their

setting. Abdulkadiroğlu, Angrist, Narita and Pathak (2013) analyze econometric issues associated with efficiently

extracting random assignment from centralized matching mechanisms.
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from centralized assignment mechanisms (Abdulkadiroğlu et al., 2011b; Deming et al., 2011).

Small school risk sets are defined by the identity of the first choice small school program and

the application year. The restriction to first choices creates two possible drawbacks. First, if a

student ranks multiple small schools and is assigned to a lower ranked small school, we’d code the

instrument as zero, since the student did not obtain an offer at her first choice. This potentially

weakens the power of the instrument, but does not compromise our research design.7 Second,

the exclusion of students who do not rank a small school first, but rank it second or lower results

in a potentially smaller lottery sample size, though the number of possible additional students

in our application is relatively small.8

IV Data and Descriptive Statistics

IV.1 Sources

We obtained registration and demographic information for New York City from 2002-03 through

2009-10. Registration data are used to determine whether and for how many years a student is

enrolled at a small high school. Demographic information in the NYC file includes borough of

residence, race, sex, subsidized lunch, limited English proficiency, and special education status.

Baseline (i.e., pre-treatment) test scores are based on 8th grade standardized exams in Math

and English Language Arts. Baseline scores are normalized by grade and year to have mean

zero and unit variance in the population of New York City students.

NYC demographic and registration information were merged with Regents test scores us-

ing student identification numbers. Regents exams are mandatory state examinations where

performance determines whether a student is eligible for a high school diploma in New York.

There are Regents examinations in English, Global History, US History, and multiple exams in

Mathematics and Science.9 A Regents exam typically has a multiple choice section and a long

7In contrast, in the context of DA without school priorities, Abdulkadiroğlu, Angrist and Pathak (2011a)

identify a “sharp sample” where offers are a deterministic function of preferences and school rankings.
8Among students who did not rank a small school first, but ranked an oversubscribed school second, if we

require that students have the same choices and priorities at their first choice, we’d add at most 1,404 students

in 326 additional risk sets, for an average about 4.3 students per risk set. Among students who only rank an

oversubscribed small school third, the requirement that students have the same first and second choice with the

same priorities results in 99 additional students in 40 additional risk sets. Virtually no students are added if we

continue further down rank order lists with these restrictions.
9Starting in 2005, the Board of Regents started to modify the Mathematics exams. At the beginning of

our sample, the two Mathematics examinations were Elementary Algebra and Planar Geometry (Math A) and

Intermediate Algebra and Trigonometry (Math B). Two new mathematics examinations, Integrated Algebra I

(Math E) and Geometry (Math G), have since been phased in. Since students typically either take Math A or

Math E, we focus on the score on the test taken first, taking the Math A score when both are contemporaneous.
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answer or essay components and each exam usually lasts for three hours. The English exam,

however, consists of two three-hour pieces over two days. Regents scores are standardized to the

city score distribution by grade, test-date, year, and subject.

Most Regents exams are offered in January, June, and August, and June is the most common

test date. Our file only indicates the term of test taking, and not the exact month. Using the

DOE’s translation of terms to dates, we compute years assuming the exam date is January 31st

or June 1st. Some students retake Regents tests, and in those cases, we use the first-time score.

Table B2 presents the number of students who take each exam more than once among the lottery

sample as well as the fraction of tests taken on the most common test date.

Other outcomes including credits, grade progression, attendance, and high school graduation

are all provided by the DOE. Data on Preliminary SAT (PSAT), SAT Reasoning, and Advanced

Placement (AP) tests come from the College Board via the DOE. Data on college enrollment

come from the National Student Clearinghouse, as reported to the DOE for their students.

Different outcomes generate different follow-up horizons, depending on the point at which they

are collected for students. Table B3 provides a complete account.

Our analysis file combines student registration, test scores, credit, attendance, and gradua-

tion outcomes, and college outcome files with the NYC small school applicant file. The small

school applicant file records grade, year, applicants’ preference ranking in the high school match,

and each student’s priority at each ranked school. Our analysis sample includes students who

applied for small school seats in one of the five school years between 2003-04 through 2007-08

for fall 9th grade enrollment. We focus on applicants enrolled in NYC at the time of applica-

tion because we’re interested in how an small high school education compares to a NYC public

fallback.

IV.2 Student Characteristics

Table 2 reports descriptive statistics for New York City 8th graders and for students enrolled at

small schools. Small school students are more likely to be black or Hispanic and somewhat more

likely to qualify for a subsidized school lunch than NYC’s 8th graders. The fraction of students

at small schools in the Bronx is higher than the fraction of NYC 8th graders from the Bronx.

There are relatively fewer students from Queens and Staten Island. Small school students have

significantly lower baseline scores than New York City students. The difference is roughly one

quarter of a standard deviation (hereafter, σ).

Since our research design is based on the high school match, we also tabulate student at-

There are Regents science exams in Earth Science, Living Environment, Chemistry, and Physics. The science

outcome we focus on is Living Environment because it is the most common Regents science exam taken by

students.
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tributes based on their preferences. Table 2 reports on students who apply to small schools

by ranking them anywhere on their preference form, students who rank small schools and were

not offered a higher choice, students who rank a small school as a first choice, and students

subject to lottery at a small school. Across these columns, the make-up of applicants expressing

a preference for small schools is more similar to those enrolled at small schools than to the NYC

8th grade population. Comparing the lotteried applicants to students enrolled at small schools,

there is a higher fraction from the Bronx and relatively more black and Hispanic students (more

than 90% of the students we study). The baseline scores of lottery applicants are also lower,

averaging about 0.19σ below the city population for Math and 0.10σ below for English. The

baseline score difference between lotteried applicants and enrolled students emerges when we

compare those ranking small schools first to applicants subject to lottery (in column (5) and

(6)), and may be due to the fact that higher priority is given to students who attend small school

open houses or information sessions.

Because small high schools did not have resources needed to serve special education students

requiring self-contained classes and English-language learners adequately, they were allowed to

be added over a three-year time span when the new small schools opened (Bloomfield, 2006;

Gewertz, 2006b; Gewertz, 2006a). Students who were special education and limited English

proficient were manually placed into programs that could accommodate them and were therefore

not always subject to assignment based on lotteries. As a result, no students who are special

education and limited English proficient are in the lottery sample.

As a measure of our ability to construct randomly generated offers, in columns (7) and (8),

we report on differences in demographic characteristics and baseline scores between students

who were offered and not offered a seat. If offers are randomly generated, then they should be

independent of student demographics or baseline scores within risk sets. The numbers reported

are regression-adjusted differences by offer status within risk set. The regressions only control

for application year-first choice dummies. If we are able to successfully extract random assign-

ment, offers should be randomly assigned conditional on these covariates. The differences across

demographic characteristics and baseline scores are small and none are statistically significant.

This conclusion is supported by high p-values in a joint test of the hypothesis that all differ-

ences in demographic characteristics and baseline scores are equal to zero. These findings give

us confidence that we have successfully isolated the random variation embedded in the NYC

high school match.

IV.3 Small School Environment

Before presenting our main estimates, we first present an investigation of objective measures

of the school environment experienced by students who are in our experiment. Section VIII
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contains additional information about school environments based on reports of students, parents,

and teachers from New York City’s Learning Environment Surveys.

Table 3 reports estimates of school enrollment rates by borough, per-pupil expenditure from

city-level school budget data, school and teacher characteristics from New York State school

report cards, and peer characteristics for the relevant group of compliers. Loosely speaking,

compliers are the subpopulation of students who are induced to enroll in a small school given

the random offer. More formally, let D1i denote small school enrollment status when the in-

strument Zi is switched on and D0i denote small school enrollment status when the instrument

Zi is switched off. Compliers are defined as those where D1i = 1 and D0i = 0. Although the

compliant population cannot be enumerated, their characteristics are non-parametrically iden-

tified, and estimated using the IV strategy described in Abadie (2003). We focus on differences

as experienced by compliers to precisely describe the variation induced by our experiment.

Offered and non-offered compliers are similar along many dimensions, and in many cases

their differences are swamped by differences with non-enrollees. Panel A shows that only 15%

of students not enrolled in a small school are at other Bronx high schools, while roughly 40%

of the students in our experiment enroll in a Bronx school. This fact is consistent with fallback

schools being located in neighborhoods similar to those where new small schools were created.

Panel B shows that the level and composition of average per-pupil expenditure for both offered

and non-offered compliers is similar. The absence of expenditure differences may be somewhat

surprising given that small schools had access to additional funds in start up years. Start up

grants on the order of $400,000 are relatively small compared to the total expenditure on direct

services of $6.2 million at schools attended by offered compliers. It’s also worth noting that some

aspects of school resources are not captured by information in school budgets, such as auxiliary

support donated by outside organizations.

Panel C illustrates important differences in school size and teacher characteristics between

offered and non-offered compliers. Non-offered compliers attend schools with 863 9th grade

classmates and 2,249 students across all high school grades. These numbers are similar to those

not enrolled at small schools, suggesting that in terms of size, the counterfactual fallback for

those in our experiment is like a typical NYC high school. Offered small school compliers are at

considerably smaller schools, with just over 161 9th grade classmates and 443 students across

all high school grades. That is, small school compliers attend schools that have five times fewer

classmates both in 9th grade and across all high school grades. This sharp difference in school

size motivates the analysis in Section IX, which uses our experiment to estimate the role of

school size in education production. Consistent with reduced school size, fewer core classes are

taught at small schools. However, the class sizes experienced by the two complier groups are

similar to one another and to those faced by non-enrollees.
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Small school size is also associated with fewer teachers, assistant principals, and non-teaching

staff. DOE officials encouraged the new small schools to create cross-functional interdisciplinary

teams responsible for cohorts of students, rather than the traditional high school with teachers

organized into subject area departments (Nadelstern, 2005). Goertz et al. (2011) report that

in 2003-04, 34% of NYC’s newly hired teachers were from the New York City Teaching Fellows

program, an alternative certification program where teachers take graduate classes at night, and

about 5% were Teach for America (TFA) members. Hemphill and Nauer (2009) state that many

teachers at the new small high schools came from these two sources. Consistent with these

claims, offered compliers’ teachers have less experience and are less likely to be highly educated,

as measured by having a master’s degree plus 30 hours or a doctorate. Small school teachers often

had to take on administrative roles given the reduced staffing at small schools, and additional

work requirements may have lead to higher turnover rates (Hemphill and Nauer, 2009). The

estimate in Table 3 implies that 28% of teachers were not teaching at schools attended by offered

complies in the following year, while 19% of teachers were not teaching at schools attended by

non-offered compliers in the following year.

Panel D shows that the study body for those offered and not in our small school experiment

is similar in terms of minority status, subsidized lunch eligibility, and gender. Both non-offered

and offered compliers attend schools with more minorities than students who are not at small

schools. The proportion of peers who are special education or limited English proficient is

somewhat lower for offered compliers, but the differences are relatively small given what might

have been expected with the discretion associated with enrolling these two groups in small

school start-up years. For instance, the proportion special education at schools attended by

offered compliers is 0.08, for non-offered compliers it is 0.11, and for non-enrollees it is 0.10.

The fallback peer environment as measured by achievement for those in our experiment

is well below the typical NYC high school. Non-offered compliers attend schools where the

average baseline peer math score is −0.28σ, while non-enrollees are at schools with average peer

baseline math score of 0.11σ, a difference of 0.39σ. The differential when we compare the peer

environment for those in our experiment is not as large. Offered compliers attend school where

the average peer math baseline score is −0.07σ, which is a difference of 0.21σ compared to non-

offered compliers. Given that small schools were established to replace underperforming high

schools in disadvantaged areas of New York City, it is perhaps not surprising that both offered

and non-offered compliers attend schools with weaker peers than those at other NYC schools.

The difference in peer baseline scores among the two groups of compliers may also be related to

school closure efforts and the consequent shifts of remaining students to the extant high schools

in neighborhoods where small schools were established.
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V Lottery Estimates

V.1 Regents

Applicants spend 0.46 years longer in a small school if they were randomly offered a seat than

those who do not before taking Regents Math, an exam typically taken in 9th or 10th grade.

This fact can be seen in column (1) of Table 4, which shows the “first stage.” The first stage

indicates the relationship between lottery offers and years at a small school before test-taking.

The size of the first stage depends in part on whether offered applicants accept their offer or opt

for other schools. Moreover, some students who do not receive an offer end up at small schools

either by re-applying in 9th grade or via the Appeals round of the HS match, which occasionally

allowed unassigned students to transfer to small schools after the main round. Regents Living

Environment is typically taken around the same time as Regents Math and therefore has a similar

first stage size. English and US History are usually taken in 11th grade and have correspondingly

larger first stage estimates. The size of the first stage is similar to those reported for other urban

high school populations participating in school lotteries, such as Abdulkadiroğlu et al. (2011b)’s

study of Boston’s charter high schools.10

The reduced form effects of winning an offer at a small high school, reported in column (2),

indicate that those randomly offered score higher in all major subject areas: 0.06σ in Math,

0.08σ in English, 0.08σ in Living Environment, 0.07σ for Global History and 0.07σ for US

History. The two-stage least squares (2SLS) estimate of the effect of an incremental year in a

small school, in column (3), is the ratio of the reduced form estimate to the first stage estimate.

The 2SLS estimates show per-year gains on the order of 0.14σ for Math, 0.11σ for English, 0.18σ

for Living Environment, 0.11σ for Global History, and 0.09σ for US History. The addition of

controls for demographic characteristics and baseline scores does little to change the estimates,

as can be seen in columns (4) and (5), except for some small changes in precision.

Though these estimates are based on randomized lotteries, a potential threat to our study

design is that we are more likely to observe follow-up scores for some students than others. In

our sample, over 70% of students take Regents Math, and the follow-up rates hover around 65%

for the other Regents exams, shown in Table A4. However, if the tendency to drop out differs

by lottery status, it is possible that selective attrition biases our estimates. Table A4 reports on

follow-up differentials by offer status estimated using regression models that parallel the reduced

form estimates in Table 4. Positive estimates indicate that lottery winners are more likely to

10For example, in Table IV of Abdulkadiroğlu et al. (2011b), the first stage estimate on the 10th grade math-

ematics examination is 0.54. In general, the size of first stages must be judged relative to the fact that the

urban high school population is highly mobile. See Angrist et al. (2013b) for further discussion of these issues for

Boston’s charter high schools.
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have valid outcome test scores post-assignment. The estimates in column (2) show that there

are no statistically significant differences in Regents Math follow up. There are some statistically

significant, but small differences, on the order of 2.3-4.6 percentage points for the other Regents

test outcomes. The addition of controls for demographic characteristics and baseline scores does

little to change on these estimates.

Motivated by concerns on differential attrition, we report on a simple approach to see whether

selective attrition is responsible for the positive Regents estimates in Table 4. Since we have

pre-treatment test scores for applicants, we simply treat the baseline score as the outcome score

for students for whom it is missing. The baseline tests are taken in 8th grade statewide, like

the Regents, and are used to decide in middle school grade promotion decisions. This approach

assumes that the test score for both missing treated and untreated students is unaffected by

school assignment. While likely unrealistic, it provides a convenient benchmark to investigate

the role of attrition. As expected, the estimates are somewhat smaller in column (6) than in

column (5), but are similar overall.

Regents is a focal outcome for New York City’s high schoolers because it is taken widely and

is required for graduation. However, the Regents outcome is not necessarily ideal because of

allegations that it may have been compromised by selective re-grading at certain schools. Dee,

Jacob, McCrary and Rockoff (2011), for instance, identify clumping of Regents test scores at

65, with very few students scoring just below 65. These issues led to recent system-wide data

audits across schools, including a report by the Auditor General (Fleischer, 2012). This report

examined academic data for 460 high schools and identified 60 with the most troubling patterns

on Regents scoring and credits. Table A1 shows that 19 of the high schools in our eligible school

list were on the audit list, and 12 of these schools are part of the lottery sample. To identify

whether selective regrading is driving our results, in Table A6, we report on Regents Math

and English estimates excluding these audited schools. The Regents Math estimate remains

statistically significant at 0.11σ, while the English result is an insignificant 0.05σ.11

V.2 Credits, Grade Repetition, and Attendance

To graduate, students must meet credit requirements in addition to passing Regents thresholds.

Credits can be earned from either Regents course-taking or from courses without Regents assess-

ments such as Economics, Participation in Government, Visual Art, Music, Dance and Theatre,

and Health and Physical Education. Students entering 9th grade in our sample period must

earn at least 44 credits to graduate (NYSED, 2010; DOE, 2012c).

Small school attendance causes students to earn more credits and progress more rapidly

11Although not reported in the table, the Living Environment estimate is 0.165σ (with se=0.057), the Global

History estimate is 0.076σ (with se=0.049), and the US History estimate is 0.059σ (with se=0.030).
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through high school. The estimates in Panel A of Table 5 show that small school students earn

an additional 1.37 credits per year. Students are considered “on track” for graduation if they

earn at least 10 credits per year or “on track for four-year graduation” if they earn at least 11

credits per year. 56% of non-offered students earn 10 or more credits per year, while 50% earn

11 or more credits per year. On-time progression, measured either way, increases due to small

school attendance. Students are 10 percentage points more likely to either earn 10 or more or

11 or more credits per year. Another way to measure on-time progression is by grade repetition.

Panel B reports on the effects of small schools on starting grade 10, 11, and 12 on time. For

each measure, small schools substantially increase the proportion of students who start their

sophomore, junior, or senior years on time.

In recent years, data on credits have come under some scrutiny amidst charges that not

all credits are equal. Students typically earn credits by taking (or retaking) courses or via

summer school. Gootman and Coutts (2008) report anecdotes from several New York City school

administrators suggesting students are increasingly obtaining or “recovering” credits outside of

these two main routes, and Epstein (2013) alleges the practice was particularly widespread at

some small schools. Students are allowed to recover credits by doing extra work or supplementary

projects at the discretion of school administration. It is possible that credits accumulated this

way are poor substitutes for credits obtained via more traditional routes, making the effects

on credit accumulation hard to interpret. On the other hand, some DOE officials argued that

credit recovery is an important way for students to learn outside of traditional routes.12 Credit

recovery may be valuable in particular for students who have become homeless, pregnant, or

experienced other schooling interruptions.

Aside from some anecdotes, there is no systematic evidence that credit recovery is more

widespread at small high schools than at traditional high schools. In the Auditor General’s

report, 19 out of the 60 suspicious high schools are small schools (Fleischer, 2012). If credit

recovery efforts were more commonplace outside of small schools, we’d expect our estimates of

credit effects to understate the true effect of small schools. We investigate whether our results

on credit are driven by the scrutinized schools that may have engaged more aggressively in credit

recovery efforts. In Table A6, we report estimates on credits excluding any applicants to the 12

audited small schools that contribute lottery cohorts. The results confirm the findings in Table

5, and suggest that our results on credit accumulation are not driven by systematically more

credit recovery at small schools.

12 For instance, Chancellor Klein defended credit recovery as a “legitimate and important strategy for working

with high school students” (Gootman and Coutts, 2008). Nadelstern (2005) viewed giving schools the “greatest

possible flexibility to grant credit for project-based work and non-seat time school experiences” as an important

component of school autonomy.
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Small school proponents argued that increased interaction and engagement at school would

reduce truancy. Panel C of Table 5 reports on the effect of small schools on absenteeism. The

number of days a student is absent is relatively high for this population. Students who are not

offered miss a total of 27 days on average. Consistent with the engagement hypothesis, small

schools decrease days absent by a statistically significant 4 days.

Finally, we report on PSAT and SAT outcomes from the College Board in Appendix Table

A4. Though these outcomes are often important college yardsticks nationwide, students in

our population can meet admissions requirements for many of New York City’s local colleges,

including those in the CUNY system, without taking the SAT. Nearly two-thirds of New York

high schoolers in our sample take the PSAT, and small school attendance increases this rate by

significant 13 points. However, there is relatively little evidence that PSAT scores increase among

test-takers, though this result may reflect a change in the composition of test-takers. About a

third of NYC’s high schoolers take the SAT, but small schools neither increase taking rates,

nor do they increase SAT scores among test-takers. Roughly 9% of students take an Advanced

Placement exam, which are supposed to allow students exposure to college-level material courses

and even earn college credit. Here, too, small school attendance has little effect on AP test-

taking. However, it’s worth noting that the taking rate on SATs and APs is relatively small for

students in our sample. By comparison, in the Angrist et al. (2013b) sample of Boston charter

high schools, nearly two-thirds of students take the SAT and more than a quarter of students

take an AP exam.

V.3 Graduation

Creators of small schools emphasized a college-preparatory curriculum for all students, which

most interpreted as meeting high school diploma requirements (Foley et al., 2010). Given that

small schools increase Regents scores and credit accumulation, we’d expect that small schools

increase high school graduation rates. However, this is not immediate because during our sample

period credit requirements for graduation stayed the same, but Regents requirements did not.

For students entering 9th grade in 2004, the minimum graduation requirement was to score 55

or higher on at least five Regents exams. Each year, the Regents requirements became more

stringent. For entering 9th graders in 2007, students needed to score 65 or higher on four Regents

exams and also score 55 or higher on another Regents test (DOE, 2012b).

In Table 6, we consider the effects of small school attendance on high school graduation.

Just over half of the students in our study receive a high school diploma. During our sample

period, students in New York City were eligible for three different levels of diplomas. Local
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diplomas are offered for students who do not pass Regents diploma requirements.13 Regents

diplomas require passing at least five Regents exams, while Advanced Regents require passing

at least eight Regents exams (DOE, 2012c). The Regents diploma is the most common diploma

type for students in our sample.

Table 6 shows that small schools increase the high school graduation rate by over 9 percentage

points, an effect almost entirely driven by an increase in the fraction of students awarded Regents

diplomas for which the effect is 10 percentage points. Relative to the mean proportion for non-

offered, the 10 point increase in Regents diplomas represents nearly a 30% increase. Small

schools do not have any effect on the awarding of either local or Advanced Regents diplomas.

When we exclude audited high schools in Table A6, the effects on graduation are, if anything,

higher. The overall graduation rate increases by 10 percentage points and the fraction who

obtain Regents diplomas increases by 12 percentage points.

Though the Table 6 estimates show that small schools caused graduation rates to increase,

the overall graduation rate in New York City also increased during our study’s time period.

As a result, there is a concern that increased graduation does not mean students are in fact

college-ready. In particular, the city’s local colleges have seen increases in the size of their

remedial classes and some view this as a consequence of a relaxation of graduation requirements

(Foderaro, 2011). A criticism like this would impact all high schools, and not necessarily only

the new small high schools. However, we can employ our lottery design to study whether small

school students are meeting the requirements to avoid remediation once they arrive at college

Our definition of remediation is based on requirements at CUNY institutions, which enroll

the largest fraction of students in our study. CUNY students can avoid remedial coursework

either by taking the CUNY Assessment Test (CAT) or by scoring above certain thresholds on the

SAT, ACT, or Regents exams. These requirements differ across CUNY campuses. For instance,

at CUNY Baruch, a student who scores 510 or higher on SAT Math, 21 or higher on the ACT, or

75 or higher on Regents Math to skip mathematics remediation, while at CUNY Queensborough

a student needs a 480 on the SAT, 20 on the ACT, or 75 or higher on Regents Math. There are

similar thresholds for reading and writing. During our sample period, the CUNY remediation

thresholds have changed over time.14

Even though we do not have access to either CAT or ACT scores, we code a student as not

remedial if they score above a 75 on the Regents or above a 510 on the SAT portion. We use

Regents English for both reading and writing. If students do not take either exam, then under

13Local diplomas have since been phased out by the New York State Department of Education.
14Starting in Fall 2012, students are required to score at least 80 on any of the new Regents examinations

and for Mathematics, they must complete Algebra 2 & Trigonometry or a higher-level course. These thresholds

do not apply to our sample period. For additional details, see http://www.cuny.edu/academics/testing/cuny-

assessment-tests/faqs.html, last accessed: September 2013.
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this definition, they are coded as remedial. Table 6 shows that in our sample, only about 20%

of students are not remedial for Math while about 30% of students are not remedial for English.

These numbers are low partly because they include students for whom we do not have either

Regents or SAT outcomes. Even absent this consideration, the low numbers are perhaps not

surprising given that small school students enter high school with substantially lower baseline

scores than other NYC 8th graders. Small schools do reduce remediation for writing and reading,

but not for math. The effect size is a statistically significant 9 percentage points, which is

relatively large compared to the 31 percentage point mean for non-offered students.

VI College Enrollment and Choice

Small school advocates conjectured that personalized attention and frequent interaction would

increase student motivation, encouraging them to stay in school, and ultimately graduate and go

to college. Increasing college attendance was an explicit goal of the Gates Foundation, and this

was reflected in intermediaries’ intense focus on college-going expectations and supplementary

student advising (Foley et al., 2010). Even though more than half of the students in our sample

graduate high school, 28% of our non-offered applicants enroll in college four years after starting

9th grade and about 37% enroll within six years.15

Small schools have a large and significant effect on college enrollment. Table 7 shows that

students are 7 percentage points more likely to attend college, which represents nearly a 20%

increase relative to the attendance rate for non-offered students. Some interventions which

successfully reduce dropout rates no longer have significant effects when outcomes are measured

over a longer window (see, e.g., Rodriguez-Planas (2012)). Here, the effect on college attendance

within four years after starting high school is similar to the estimate for attendance within

six years, suggesting that non-offered students are not simply delaying college enrollment and

catching up to offered students. Table 7 also reports estimates on attendance at two- or four-year

colleges, using the classifications in the National Student Clearinghouse. It’s worth noting that

attending a four-year college does not necessarily imply that a student is in a four-year degree

program, because schools which offer both two- and four-year degrees are coded as four-year

institutions. In our sample, the fraction who attend a two-year college is about the same as

the fraction who attend a four-year college (if a student attends both a two-year college and a

four-year college, they are counted twice in this calculation).

Small schools boost attendance at four-year institutions by a statistically significant 6 per-

centage points, while leaving the effect on two-year colleges unchanged. Gains at four-year

15The six-year enrollment rate is greater than the fraction who ever attend college reported in the first row of

Table 7 because we only report on attendance within six years for cohorts we can follow six years post-assignment.
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colleges are almost entirely driven by gains at four-year public colleges. Moreover, the largest

college gains come from a shift of the fraction of students attending CUNY institutions. The

most commonly attended CUNY colleges are Borough of Manhattan, Bronx Community College,

New York City College of Technology, and Lehman College. There is no evidence of increases

at four-year private colleges.

Data from the National Student Clearinghouse also allow us to investigate college persistence.

Persistence is measured by the likelihood of attempting at least 2 or 4 academic semesters in

college.16 Looking further out in a student’s schooling career reduces the size of the persistence

sample compared to the sample use to study college enrollment. Small school attendance in-

creases the fraction of students who attempt college for at least 2 academic years by 5 percentage

points, an effect which is marginally significant. The estimates for at least academic 4 semesters

are positive, but not precise enough to rule out a zero effect.

VII Other Results

VII.1 Subgroups

The new small schools were launched with the goal of serving struggling students across all

demographic groups (Foley et al., 2010). While the students who enroll are more likely to belong

to a minority group, are poorer, and have lower baseline scores than typical NYC 8th graders,

the fact that applicants obtain priority for some small schools by attending high school fairs

generates some important differences between small school enrollees and the lottery applicants,

as shown in Table 2. Therefore, it is natural to study whether certain student subgroups benefit

more or less from small school attendance.

Table 8 reports estimates for subgroups based on student demographic characteristics and

baseline achievement levels for several of our key outcomes of interest. Test score results tend

to be higher for girls than boys, but graduation and college results are similar for both groups.

The similar effects by sex on four-year college enrollment are noteworthy given evidence that

girls usually outperform boys in other related studies (Anderson, 2008; Deming et al., 2011).

Across racial groups, there is a large 0.34σ effect on Regents Math for black students, which

is much larger than the corresponding estimate for Hispanics. On the other hand, there is no

difference in the estimates between blacks and Hispanics for Regents English, both of which are

positive but relatively imprecise. The effects for high school graduation, Regents diplomas, and

college attendance are similar in magnitude for blacks and Hispanics, though as expected given

smaller sample sizes, the estimates are no longer statistically significant in many cases. One

16We treat an academic semester as enrollment in January-May or August-December.
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interesting pattern is that black students are 8 percentage points more likely to attend four-year

public colleges; this effect is larger than our overall effect and has the same significance level.

The effects for students who obtain a subsidized lunch are similar to the effects from our

overall population, which is perhaps unsurprising given than more than 70% of our sample is

eligible. However, small schools push these students to attend four-year public colleges, a notable

finding given evidence that poor students often do not matriculate at four-year institutions

(Deming and Dynarski, 2010; Bowen, Chingos and McPherson, 2009; Hoxby and Avery, 2012).

Small school critics allege that the new schools did not serve students who were harder to

educate (see, e.g., Bloomfield (2006)). They point to the fact that some small schools were

allowed to exclude some special education and limited English proficient students for their first

three years. To investigate differences by students’ prior levels of achievement, we split our

sample into two groups based on having a baseline score above or below the median among

lottery applicants, which is already a lower-scoring population. For Regents outcomes and

graduation, there is no evidence that small schools were less effective with low baseline students.

The high school graduation effect for low baseline students is 7 percentage points, it is not

statistically significant, while the effect for high baseline students is a significant 11 percentage

points. However, we cannot reject that these two estimates are different given our precision

levels. Small schools cause high baseline students to earn more Regents diplomas, but not low

baseline students. The difference here is statistically significant.

The flip side of the argument that small schools are ineffective for hard-to-educate students

is that their focus on these students detracts from those entering with higher achievement levels.

For instance, Hemphill and Nauer (2009) write that “small schools, by pouring resources into

helping needy students catch up, may shortchange students who have stronger academic skills.”

At least for outcomes related to college, Table 8 presents evidence for the exact opposite pattern

since the effects are larger for students with higher baseline scores. High-baseline students are 9

percentage points more likely to attend college and 10 percentage points more likely to attend

four-year public colleges. The effects on college enrollment outcomes for low-baseline students

are positive, but are not precise enough to rule out zero effects.

VII.2 Schools Over Time and Closed Schools

Given changes in the school landscape after the initial big push for small school creation, it is

natural to ask whether schools opened after the last pledge of major support from the Gates

foundation in 2005 perform differently than schools opened beforehand. In particular, some have

worried that after small schools became more established, their student population changed and

this reduced achievement levels (Ravitch, 2011). In Table A6, we report estimates where we

sample into two groups: schools opened between 2002-05 and those opened between 2006-08.

25



Our lottery design allows us to consider 95 our of 118 programs opened from 2002-2005 and 13

out of 33 programs opened from 2006-2008. We see a consistent pattern of effects across these

two groups of schools, and in many cases the effects are larger for schools opened in 2006-2008,

even though the coverage of the lottery sample is considerably smaller for 2006-2008, so it’s

possible that new undersubscribed schools fare differently.

While establishing new schools, the NYC DOE also phased out or closed schools during our

time period citing lackluster performance. Through 2012, 13 small high school programs eligible

for our study have been closed, 9 of which are in the lottery sample. In Table A6, we also report

our main estimates excluding these schools. Each point estimate for Regents, graduation, and

college is larger when we exclude closed schools, though given that only a handful of schools have

been closed, we do not have the precision to confidently assert these estimates are statistically

different from those including the closed schools.

VII.3 Intermediaries

Each small school model can be seen as a set of preferred practices and features that affect

school performance. Intermediaries, typically nonprofit organizations that operate between pol-

icymakers, funders, and entities charged with implementing new programs and practices, played

an important and continuing role in small school development. Intermediaries often distributed

grant funds to schools and provide advice on creating, incubating, and operating small schools

(Foley et al., 2010). Eight intermediaries– New Visions, Urban Assembly, Replications, NYC

Academies, Institute for Student Achievement, College Board, Outward Bound – were involved

in creating and supporting more than 90% of the schools in our study. The customization

provided by these intermediaries is at the heart of the small school reform idea.

To provide examples of the heterogeneity across intermediaries, we describe a few patterns.

New Visions supports the largest number of schools, each of which focuses on college-readiness

and support for individualized instruction. Urban Assembly’s themes range from law and govern-

ment, media, and the arts to wildlife conservation, maritime studies and green careers. Repli-

cations scales up small schools, by identifying the essential features of successful schools and

supporting new school leaders during start up. NYC Academies are career academies supported

by the National Academy Foundation. These schools train students for careers in industries with

strong growth and employment potential. The Institute for Student Achievement specializes in

turnaround efforts in New York City and elsewhere. They have their own college preparatory

program, which features a trademarked “distributed counseling” system of personalized instruc-

tion. College Board has a proprietary curriculum aimed at increasing diversity of students in

Advanced Placement courses that focus on inquiry, problem solving, collaboration and persua-

sive writing. NYC Outward Bound schools emphasize hands-on activities and expeditions; all
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students go on a weeklong wilderness trip intended to teach teamwork and perseverance. The

schools also have a “crew” system where a group of students have daily meetings with one

teacher throughout high school.

Another motivation for studying effects by intermediaries is to examine whether some small

school models are more effective than others. Cullen et al. (2013) conjecture that career and

technically-focused high schools may be more successful than other thematic schools. It is also

worth noting that the trajectory of expansion and contraction has differed by intermediary.

For instance, 3 new Urban Assembly high schools were opened between 2006-08, while only 1

school in the Replications and NYC Academies network opened during the same time period.

In 2011, the NYC DOE terminated their contract with Replications, stating that while they

were successful in launching schools, they were not as successful in managing them afterwards

(Phillips, 2011).

While small school operators have been seen as pursuing a diverse array of school visions,

some expressed skepticism about the resulting heterogeneity in the small school portfolio. For

instance, Ravitch (2011, p. 81) writes:

“Most of the new small schools were theme schools, centered on a specific profession

or speciality. This produced some offbeat results, such as a high school for future

firefighters; a school for the hospitality industry; a school for urban planners; a

school for architecture; a school for the business of sports; a school for the violin;

several schools for social justice, peace, and diversity; and other schools for the health

professions, writers, leaders, the arts, law, technology, communications, journalism,

and media. Adults like the idea of themes, but few children starting ninth grade are

prepared to select a profession or career speciality.”

On the other hand, the Department of Education did not place firm requirements on how themes

were fulfilled, and adherence to theme does not seem to have played a role in accountability

decisions (Gootman, 2005).

The non-offered and offered complier school environments, for the variables examined in

Table 3, are similar on many dimensions when split by intermediary. Table A5 shows that

offered small school compliers face significant differences in school sizes relative to the untreated.

Teachers at their schools are also somewhat less experienced and less highly educated, while

baseline peer achievement is higher.

Table 9 reports on lottery estimates by intermediaries. The estimates come from models like

equation (1), but estimated separately for schools classified by intermediary. (Table A2 presents

information on application patterns by intermediary.) With this approach, some students who

are not treated at a particular intermediary nonetheless enroll in a small high school in our study.
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This can be seen in Table A5, which shows complier small school enrollment rates for each of the

intermediaries. For instance, 46% of non-offered Urban Assembly compliers enroll at another

small school outside the Urban Assembly family. That table also shows that this exercise not only

captures the effect of different intermediaries, but it also captures the consequence of different

fallback positions. For instance, non-offered compliers at schools supported by Replications

attend schools with peer achievement levels about 0.2σ below New York City’s average in math,

while students who attend schools supported by the NYC Academies attend schools more than

0.4σ below. Finally, the sample size shrinks, especially at Institute for Student Achievement,

College Board, and Outward Bound, making any conclusions for these intermediaries tentative.

There are large and significant effects on Regents Math for five intermediaries: New Visions,

Urban Assembly, Replications, NYC Academies, and College Board. The effect on obtaining a

Regents Diploma is also large and positive for New Visions and Urban Assembly; though it is not

negative for any other intermediary, the significance levels vary and most effects are not precise

enough to be useful. Urban Assembly schools increase PSAT taking and scores, SAT taking,

and AP test taking (shown in Table A4). Effects on college, measured either by attendance,

four-year college attendance, or four-year public college attendance are mostly positive, with the

most consistent pattern for New Visions schools.

It bears emphasis that the sample of applicants from New Visions is the largest, and the

absence of significant results for other intermediaries may simply reflect the small sample sizes.

Still, none of the estimates on four-year college are negative, though some are too imprecise to

be meaningful. Given the fact that differences in effects across intermediaries may be due to

differences in fallback options, differences in students, and differences in school practices, it is

hard to draw firm conclusions about the relative performance of particular intermediaries from

this analysis alone (see, Angrist et al. (2013a), for a similar discussion of the interpretation

of heterogenous charter school effects). The most noticeable pattern from Table 9 is that no

single intermediary seems to be universally poor-performing on all outcomes. Understanding

differences across intermediaries seems worth additional investigation.

VIII Mechanisms and Changes in School Environment

The common denominator across the 108 schools in our sample is their small size. We’d also

like to know more about other differences in the small schools’ learning environment. However,

defining and measuring changes in school environment tends to be a difficult task. Fortunately,

starting in the 2006-07 school year, the New York City Department of Education launched the

nation’s largest survey effort to describe the school learning climate. The survey is completed

by students, parents, and teachers, and by 2009, 80% of eligible students and 73% of eligible
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teachers completed the survey (see the data appendix for more details).

We use information from these surveys to characterize the school environment based on stu-

dent, parent, and teacher responses. In particular, we focus on describing changes in the school

environment for those in our experiment. Although we do not have the survey responses made

by the students in the sample, we report on the mean survey response at schools attended by

the non-offered and offered compliers. In 2003, small schools advocate Thomas Toch articulated

a vision for small school success (Toch, 2003, p. 13):

“Smaller schools encourage bonds between students and teachers and generate a

level of genuine caring and mutual obligation between them that’s found far less

frequently in comprehensive high schools. Students and teachers, as a result, tend

to work harder on each other’s behalf. Student and teacher attendance and stu-

dent involvement in extracurricular activities are higher in smaller schools. Teacher

turnover and disciplinary problems are lower. [...]

The best schools have a clear sense of what they hope to achieve with their students.

They are “focused.” Their curricula, their teaching strategies, the way they organize

their school day, even, in many instances, the design of their buildings, are aligned

with their educational aims. [...]

Successful schools also have high academic expectations for every student. That is

their defining characteristic.”

We investigate several aspects of the small school environment motivated by this quote. The

survey contains multiple questions about the school environment organized into four categories:

1) engagement, 2) safety and respect, 3) academic expectations, and 4) communications. Each

response is awarded a score between 0 and 10 by the DOE, with 10 reflecting the most favorable

for a school’s learning environment. We use data from 2006-07 through 2008-09, which covers the

most relevant years for students in our sample. To have a normalized benchmark, we standardize

responses across schools to have mean zero and unit variance.

For each category, we compute the difference for the survey-reported characteristics for our

enrollment compliers using methods in Abadie (2003). Researchers working with similar survey

datasets often construct indices to combine multiple outcome variables and have developed

inferential methods to deal with correlation across them (see, e.g., Kling, Liebman and Katz

(2007)). Though this approach is parsimonious, we instead report the answers to a few specific

questions to highlight the richness of the survey. For each category, we rank the survey questions

by the greatest difference between the answers for non-offered and offered compliers. To illustrate

the range of responses, we report the two questions for which the difference in favor of small

schools’ learning environment is largest and the two questions for which the difference against
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small schools is largest. We also report the fraction of questions for which the small school

learning environment is favored over the counterfactual fallback school environment for those in

our experiment.

Small schools are rated higher on the overwhelming majority of questions on engagement,

safety and respect, academic expectations, and communications. This can be seen in Table 10,

which reports survey questions based on student responses. (Parent survey responses are similar

to student responses in that small schools are rated higher for the most questions in each of the

four categories. They are reported in Table A7.) Small schools employ numerous strategies to

increase engagement in addition to thematic programs and external partnerships. For instance,

at some Urban Assembly schools, teachers make home visits (Santos, 2011). These strategies

are reflected in the fact that the small school environment is associated with higher levels of

engagement on 10 out of 11 questions.

The largest difference in the engagement category in favor of small schools is for the question

about whether the adults that students see at the school know students. Here, non-offered com-

pliers are at schools that are 1.0σ worse than the typical NYC high school (which is normalized

at zero). On this metric, offered small school compliers are at schools roughly 0.5σ better than

the NYC average, resulting in a 1.5σ difference in the environment faced by non-offered and of-

fered compliers. The second largest difference in engagement is for the question about whether

adults look out for students. Here, offered compliers’ schools are at 0.2σ, while non-offered

compliers’ schools are at −0.8σ. These survey answers are consistent with greater monitoring

and increased interaction at small schools.

Toch’s quote expresses the idea that small schools will involve students in more extracur-

riculars. While the surveys do not capture extra-curricular participation, the largest difference

against the small schools environment is for the question about the variety of classes and activ-

ities. The variety of classes and activities experienced by non-offered compliers is much greater

than the NYC average, and 0.8σ greater than that experienced by offered compliers. This

finding, instead, is consistent with the view stated by Ravitch (2011, p. 205) who laments that

“because of their size, they seldom have enough students or teachers to offer advanced courses in

mathematics and science, elective, advanced placement courses, career and technical education,

choir, band, sports teams, and other programs that many teenagers want.”

The description of the small school environment is also more favorable for the three other

categories. On safety and respect, offered small school compliers are at schools with a greater

sense of community (measured by disagreement with the statement that most students in my

school just look out for themselves). Small schools are also associated with less gang activity

and outrank the untreated counterfactual school environment on 19 out of 20 questions on safety

and respect. This finding is important given concerns about placing new small schools on the
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same campuses as struggling schools vulnerable to safety concerns (Miller, 2005). On academic

expectations, offered compliers are at small schools that regularly complete essays and where

high-achievers are treated with respect. There is little difference on college counseling, however.

On communication, the environment experienced by non-offered compliers dominates by a wide

margin on all five questions. Students consistently work in groups, feel comfortable talking to

their instructors, and participate in hands-on activities.

Table 11 reports the results of a similar exercise based on teacher survey responses. The

higher rates of teacher turnover shown in Table 3 might suggest a poor work environment at

new small schools. However, based on teacher survey responses, on a large fraction of questions,

offered small school compliers are at schools where teachers report greater engagement, safety

and respect, academic expectations, and communication. Among the many questions, we high-

light a few where the differences are most stark. First, the contrast in the fraction of teachers

who report reacting to feedback and using data to improve instructional decisions is large, but

the mean level for offered compliers is near the NYC average. Second, the positive teacher’s as-

sessments on safety and respect are nearly identical to those reported in student surveys. Third,

teachers report their schools have a clear vision and that there is effective communication with

parents when students misbehave. For our experiment, the one dimension where the small school

environment is unfavorable (as reported by teachers) is on issues related to principal supervision

and management.

Overall, a consistent picture emerges about the small school environment, whether as de-

scribed by student or teacher survey responses. Together with the results on truancy, many

of the mechanisms present in the Toch quote appear to be validated (except extracurricular

activities and teacher-principal interaction). Interestingly, many of these features where the

small school environment dominates, including use of data to guide instruction, frequent teacher

feedback, and high academic expectations, are shared by the high-performing charter schools

studied by Angrist et al. (2013a) and Dobbie and Fryer (2013a).

IX School Size in Education Production

The estimates here show remarkably consistent gains for small school attendance on test scores,

graduation, and college enrollment. These estimates speak to questions about the impact of

Bloomberg-era reforms in the nation’s largest school district. They are also relevant for policy

questions such as the expansion of small schools and closing underperforming schools.

We’d also like to investigate whether there are more general lessons from our analysis of

small schools. The role of school size in education production is an important question in the

economics of education. Conant’s (1959) original argument for large comprehensive high schools
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was mostly based on scale economies. A subsequent literature has tried to characterize optimal

school sizes, with some claiming that high schools with about 600-900 students balance scale

economies with the negative effects of large schools (see, e.g., Andrews, Duncombe and Yinger

(2002)). Many arguments for small schools parallel those made in similar debates on small class

sizes. For instance, Lazear (2001) develops a disruption-based model of learning and shows that

optimal class size is larger for better-behaved students. It is possible to interpret his model

as one of school size with the same underlying mechanism, with the implication that a smaller

school size is preferred for harder-to-educate students. Understanding the role of school size for

achievement also seems important as school choice expands, causing many traditional district

schools to become smaller.

The evidence from school surveys suggests that small schools differ from other schools on

many dimensions. It is clear from Table 3, however, that students who attend small schools

are at schools with considerably smaller student bodies, whether measured by the number of

9th grade classmates or the number of students at the school across all high school grades. To

turn this fact into a more general statement about the effects of school size requires stronger

assumptions. In particular, we must assume that small school offers affect achievement solely

through changes in school size. In their context, Abdulkadiroğlu et al. (2011a) describe two sets

of assumptions which justify using exam schools to study the causal effects of peers. We briefly

review their arguments in a parallel effort to explore how our small school experiment identifies

causal school size effects.

We begin by positing a simple model of education production, where mi denote a vector of

education inputs measured in the small school entry grade:

yi = π′mi + ηi.

The mediators in mi include school size, measures of school quality, and teacher effects. If we

partition mi into measures of school size si and other unobserved inputs wi:

mi = [s′i w
′
i]
′,

then

yi = β′si + γ′wi + ηi.

The first argument is based on a 2SLS version of the omitted variables bias formula (see,

e.g., Angrist and Krueger (1992)). If small schools have better unmeasured inputs, then 2SLS

estimates of si omitting wi tend to be too big. The descriptive patterns in the Learning Envi-

ronment Surveys described in Section VIII suggest that small schools are associated with higher

levels of engagement, safety and respect, academic expectations, and communication. It is there-

fore plausible that the omitted variables in wi are beneficial for student achievement. Under

this interpretation, our estimate provides an upper bound on the effect of school size.
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The second argument is based on the idea that any school input correlated with small school

offers is itself caused by differences in size. That is, the relationship between unobserved school

inputs wi is a consequence of the affect of school size (e.g., students are monitored more closely

because small schools have smaller size; the ability to have frequent interactions with pupils

affects teaching styles; improved communication is the result of fewer students). If we assume

that the randomly generated offer affects school size, and school size in turn affects these other

unmeasured inputs (i.e. a triangular structure), then 2SLS estimates treating si as endogenous

combine both the direct and indirect effects to capture the total effect of randomly assigned

school size.

Table 12 reports estimates of two versions of 2SLS models where school size is measured

either by the size of the 9th grade class or by the number of high school classmates. The first

stage estimates, shown in Panel B, are large and precise for both measures, consistent with

the sharp differences in school size shown in Table 3. The estimates imply that a small school

offer leads to 269 fewer 9th grade classmates or 701 fewer high school classmates. Though these

estimates come from a linear model, they do not impose a linear relationship, since the 2SLS

estimates can be interpreted as the weighted-average causal response to school size.17

The 2SLS estimate shown in Panel A imply that a 100 student reduction in 9th grade size

causes a 0.024σ increase in Regents math. In particular, the standard error on this estimate

is 0.007, implying that we have the power to detect small effects. For the other outcomes, the

precision of the 2SLS estimates of school size are similar to that of the 2SLS estimates treating

small school enrollment as endogenous reported earlier. For instance, a 100 student reduction in

the number of 9th grade classmates causes a statistically significant one point increase in college

attendance. Estimates of the causal effect of school size measured by grade 9-12 classmates are

similar, but roughly three times smaller, as expected given the differences in the magnitude of

the first stage.

Taken together, these estimates indicate that incremental changes in school size are likely

to have very small effects on student achievement. Instead, dramatic changes in school sizes,

such as those that occurred in New York City, would be necessary to have a significant impact

on racial and socioeconomic gaps. In this context, it also helps to draw a comparison to the

debates of the importance of input-based schooling policies (Hanuschek, 2003; Krueger, 2003). In

particular, there are now a number of well-controlled estimates of class size effects (Angrist and

Lavy, 1999; Krueger, 1999; Chetty, Friedman, Hilger, Saez and Schanzenbach, 2011; Dynarski

et al., 2011; Fredriksson et al., 2013). Estimates of the effect of class size reductions of roughly

7 fewer students from Krueger (1999) imply a 0.18 standard deviation increase in Stanford

17The weights are proportional to the effect of the instrument on the cumulative distribution function of the

endogenous variable (Angrist and Imbens, 1995).
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Achievement Tests. Here, too, one or two fewer students in a class seem likely to have small

effects. On the other hand, incremental changes to either class or school size may be less policy-

relevant than larger-scale changes.

X Conclusion

The reconstitution of large high schools into smaller ones in New York City and elsewhere has

left a lasting legacy on America’s public high schools. The random variation created by NYC’s

high school match provides a unique opportunity to estimate the causal effects of NYC’s small

schools free from selection bias. We find consistent evidence that small schools boost student

achievement on important graduation milestones, including on five different Regents exams,

grade progression, and credit accumulation. Small school students are more likely to graduate

high school and earn Regents diplomas, and are less likely to require remediation in reading and

writing when they enter college. A large fraction of small school students are pushed to four-year

public institutions and those within the CUNY system. The evidence, so far, also indicates that

they are more likely to persist in college, as measured by matriculation for at least two academic

semesters. As the cohorts in our study age, it will be possible to study longer-term measures of

college persistence and college graduation.

The estimates reported here are best seen as indicating possibilities for urban small schools

reform. Our lottery design necessarily requires that schools be unselective and oversubscribed.

It is worth noting, however, that our sample is not isolated to a handful of schools nor do we

have idiosyncratic coverage of particular schools assisted by only some intermediaries. The 108

school programs in our study represent over 70% of those eligible. Oversubscribed schools are of

considerable policy interest, especially in light of Mayor Bloomberg’s stated goal in 2010 to phase

out the lowest performing 10 percent of city schools over the next four years (Otterman, 2010).

The requirement that students are subject to lottery-based rationing also implies that special

education and limited English proficient students are excluded from our lottery sample. Still,

it is worth emphasizing that the students in our sample are disadvantaged by most traditional

measures. More than 90% of students in our lottery sample are black or Hispanic, at least

70% obtain subsidized school lunches, and the majority have lower baseline scores than typical

NYC 8th graders. Our investigation of effects across subgroups indicates that small schools are

effective for a broad set of students.

Proponents argue that students are more easily monitored and safer at small schools; this

in turn increases their motivation and attendance, and ultimately graduation and college at-

tendance. The evidence on these mechanisms is borne out in our investigation of incredibly

detailed data from New York City’s School Learning Environment Surveys. Small schools cause
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a significant decrease in truancy. Survey respondents associate small schools with greater lev-

els of engagement, safety and respect, academic expectations, and communication. Moreover,

the consistency of the results across intermediaries, though sometimes imprecise, suggests that

school size is an important common ingredient. When we channel the school effects through

school size, the estimates imply that incremental changes in school size will be insufficient to

have significant effects on achievement gaps, whereas large-scale changes like those that took

place in New York City may be necessary.

Our findings stand out when compared to a literature with relatively few examples of success-

ful interventions for inner-city public school students, especially for college choice and enrollment.

Given this, some have argued that high school may be too late to reduce skill gaps and efforts

should therefore be concentrated earlier or even before the start of a student’s schooling career

(see, e.g., Cunha and Heckman (2007) and Cunha, Heckman and Schennach (2010)). Moreover,

interventions showing the greatest promise for urban populations have so far come from high-

performing charter schools such as KIPP or Harlem’s Promise Academies, which operate outside

traditional district boundaries (Angrist et al., 2012; Dobbie and Fryer, 2013a). Even though the

small high schools studied here had auxiliary support from foundation grants and advocacy ef-

forts, they still operate with the same school calendar and under the same collectively-bargained

work rules as other New York City high schools.

The common features of these high-performing charter schools and the small schools studied

here include high expectations, close monitoring, frequent interaction, and the use of data-

driven instruction. While the “No Excuses” style charter schools with these practices embody

a relatively well-defined model, NYC’s small schools are horizontally differentiated with themes

designed to engage low-performing students. Cullen et al. (2013) and Murnane (2013) argue that

increasing the variety of educational offerings at high school is a worthwhile pursuit, especially

if it increases the match quality between students and schools. In future work, we intend to

further explore heterogeneity across small school models and examine issues related to how the

new small schools affect student sorting.
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(1) (2)

Total Credits per Year 9.433 1.369***
(0.212)

N 17,867 34,884

10+ Credits per Year 0.556 0.098***
(0.020)

N 17,867 34,884

11+ Credits per Year 0.497 0.096***
(0.020)

N 17,867 34,884

Start Grade 10 on time 0.741 0.136***
(0.025)

5,049 9,752

Start Grade 11 on time 0.587 0.166***
(0.029)

4,152 8,265

Start Grade 12 on time 0.523 0.169***
(0.041)

2,581 5,180

Days Absent 26.56 3.728***
(1.42)

N 15,871 31,298
Notes: This table reports 2SLS estimates of small school attendance on measures of
credits per year and attendance, where the endogenous variable is 9th grade small
school enrollment and the instrument is an indicator for offer. The sample is
restricted to students in our lottery sample with demographics and baseline scores.
All models include controls for risk sets, demographics, and baseline scores. Robust
standard errors clustered at the student level are in parenthesis for Panel A and C.
Robust standard errors are reported for Panel B. Since enrollment data only covers
2005 2010, we include applicants from 2004 2007 for "Start Grade 11 on time." For
"Start Grade 12 on time," we include applicants from 2004 2006. If a student is not
matched with the credits or attendance files, they are treated as having 0 credits
and 0 attendance. *significant at 10%; **significant at 5%; ***significant at 1%.

Table 5. Lottery Estimates on Credits and Attendance

Panel A. Credits

Panel B. Grade Repetition

Panel C. Attendance

Mean for Non Offered All Small Schools
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Table A6. Lottery Results by School Subsamples

2002 2005 2006 2008
(1) (2) (3) (4) (5)

Regents Math 0.132*** 0.108*** 0.282** 0.135*** 0.114***
(0.040) (0.040) (0.112) (0.036) (0.042)

N 7,448 7,024 424 7,110 6,541

Regents English 0.080 0.073 0.081*** 0.087* 0.049
(0.051) (0.051) (0.017) (0.048) (0.045)

N 7,148 6,761 387 6,830 6,304

Total Credits 1.369*** 1.266*** 1.037** 1.486*** 1.218***
(0.212) (0.208) (0.496) (0.204) (0.213)

N 34,884 33022 1,862 33,228 30,400

Received a HS diploma 0.093*** 0.081*** 0.137** 0.099*** 0.100***
(0.031) (0.029) (0.068) (0.030) (0.032)

N 9,925 9,344 581 9,472 8,711

Received a Regents diploma 0.101*** 0.095*** 0.064 0.107*** 0.120***
(0.035) (0.033) (0.073) (0.033) (0.033)

N 9,925 9,344 581 9,472 8,711

Attend college 0.071** 0.058** 0.135* 0.076*** 0.066**
(0.028) (0.027) (0.071) (0.027) (0.029)

N 8,879 8,298 581 8,447 7,788

Attend a 4 year college 0.060*** 0.049** 0.106* 0.063*** 0.055**
(0.022) (0.021) (0.061) (0.022) (0.023)

N 8,879 8,298 581 8,447 7,788

Attend a 4 year public college 0.066*** 0.059*** 0.077 0.074*** 0.056**
(0.023) (0.022) (0.048) (0.022) (0.024)

N 8,879 8,298 581 8,447 7,788

Excluding
audited
schools

Notes: This table reports 2SLS estimates for different sets of small schools. The endogenous variable is years at small
school for Regents outcomes and grade 9 small school attendance for other outcomes. The sample is restricted to
students with baseline scores and demographic characteristics. All models include year of test, risk set dummies,
demographic controls, and baseline test controls. Robust standard errors, clustered on year and school when taking
the Regents test, and by school for the other outcomes are in parenthesis. The standard error of English in Column
(3) is clustered on the year of test. The last row reports 2SLS estimates on effects of enrollment at any small schools
in grade 9. Robust standard errors clustered at the student level are reported. *significant at 10%; ** significant at
5%; *** significant at 1%.

Year school openedAll Small
Schools

Excluding
closed schools





A Data Appendix

A.1 Constructing List of Small High Schools

Data Sources for School Sample

There is no comprehensive list of new small high schools created during school years 2002-03

and 2007-08. We assembled a master list of small schools from the following sources:

1) NYC Department of Education Publications

– Directory of NYC Public High Schools 2002-2003

This directory indicates on the top of each page whether a school is new. 44 school

programs are listed as new in the directory, three of them are exam schools. The

remaining 41 school are in the master list.

– Supplementary Directory of NYC Public High Schools, 2004, 2005, 2006

These directories were distributed to participants in the High School (HS) Match

to provide information on new small schools, which were not included in the HS

Directory. 50 schools are listed in the 2004 directory, 30 schools are listed in the 2005

directory, and 18 schools are listed in the 2006 directory. These 98 schools are in the

master list.

2) New Visions Publications

– 2005-06 Guide to NYC Small High Schools

In 2005, the New Visions for the Public Schools published a separate guide to NYC

small high schools listing 220 small schools. 115 of these schools are not in the 2002-

2003 directory or Supplementary Directories, and are therefore added to the master

list.

– Annual Reports from New Visions for Public Schools, 2005, 2007, 2008, 2010

The appendix of the Annual Reports of the New Visions for Public Schools includes

a list of small schools supported by New Visions. We collected all annual reports

available online, covering years 2005, 2007, 2008 and 2010. 109 schools are in the

2005 report, but each is already in the master list. 120 schools are in the 2007 report,

4 of which are not yet in the master list. 98 schools are in the 2008 report, 43 of

which are not yet in the master list. 98 schools are in the 2010 report, 8 of which are

not yet in the master list.
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– The Fund for Teachers list of New Visions-Affiliated New York City Public Schools

The Fund for Teachers, a group supporting teacher training, assembled a list of 194

New Visions affiliated New York City Public Schools. 10 of these schools are not yet

in the master list.

3) Other Outside Reports

– New Century High Schools and the Small Schools Movement in New York City –

Interim Report

There are 81 schools in this report, all of which are already in the master list.

– Approaches of Bill & Melinda Gates Foundation-Funded Intermediary Organizations

to Structuring and Supporting Small High Schools in New York City (Foley et al.,

2010)

We visit each intermediary organization’s website to collect the list of schools they

support. We visited websites of the following organizations: Asia Society, Big Pic-

ture Learning, City University of New York (CUNY), Coalition of Essential Schools,

College Board, Diploma Plus, Good Shepherd Services, Institute for Student Achieve-

ment, Internationals Network for Public Schools, Johns Hopkins University (JHU),

National Academy Foundation, National Council of La Raza (NCLR), New Visions

for Public Schools, New York City Outward Bound Center, Replications, The Urban

Assembly, Woodrow Wilson National Fellowship Foundation (WWNFF), and Young

Women’s Leadership Network. The Early College High School Initiative lists CUNY,

NCLR and WWNFF schools at their website. We identify a total of 324 schools from

these 18 Intermediary websites, 147 of which are not yet in the master list. Many of

these additional schools admit students at 6th grade, are screened, or are created after

2008 and therefore will be ineligible. Diploma Plus and Good Shepherd Services are

primarily involved in transfer schools serving over-age students with difficulty in ful-

filling graduation requirements, so these schools are excluded from the sample. Johns

Hopkins Talent Development High Schools operate schools which are not necessarily

small high schools and therefore excluded.

– Transforming the High School Experience: How New York City’s New Small Schools

Are Boosting Student Achievement and Graduation Rates? (Bloom et al., 2010)

There are a total of 109 schools in this report, 1 of which is not yet in the master list.
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Eligible Unscreened Small Schools

There can be multiple school programs at a school, and applicants rank programs in the HS

match. The HS match files (further described below) include the correspondence between pro-

gram code and school building code (DBN code). If a program code is not linked to a school

building code, we look up the building code in subsequent year’s high school directories.

Combining the list of schools identified above, there are a total of 466 school programs.

To be an eligible small school, we impose two additional restrictions. First, we require that a

school is created in or after 2002 and is created before or in 2008. New programs in the 2002-03

Directory of the NYC Public High Schools are founded in 2002. We identify the opening years

for the other remaining programs by using the opening year listed in the 2005-06 Guide to NYC

Small High Schools, if available. If the opening year of a program cannot be identified from

these sources, we define the opening year based on the enrollment and ranking year as follows:

First, we exclude programs at schools that have students enrolled in grade 12 in 2004, inferring

that the school was open before 2002. Second, we include any school for which the first year a

program at their school is listed as a choice is a year between 2004-05 through 2007-08.

Next, we eliminate any small schools that screen applicants. Schools with Audition, Edu-

cational Option, Screened, and Test admissions types are excluded, while Unscreened, Limited

Unscreened, or Zoned schools are included.

Table A1 lists 151 programs in 143 schools that form our eligible small school program

sample.

A.2 Data Sources for Student Applications, Outcomes, and School Surveys

The New York City Department of Education is the source for four datasets: 1) high school

match and student enrollment office files containing student rankings, eligibility and priorities

for each school as well as demographic information on applicants at the time of application, 2)

registration and enrollment files which contains school attendance information from the Office

of School Performance and Accountability, 3) outcome files for baseline tests, Regents tests,

graduation, credits, attendance, College Board (PSAT, SAT, and AP) assessments, and National

Student Clearinghouse college information and 4) School Climate Surveys. We describe these

data sets in turn and provide details on the procedures used to construct the analysis sample.

High School Match and Student files

The High School Application Processing System (HSAPS) is maintained by the Student En-

rollment Office (formerly the Office of Student Enrollment and Planning Operations, OSEPO),

which oversees the high school admissions process. The Student Enrollment office provided us
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access to files used in the HS match for five school years 2003-04 through 2007-08, for initial

placement of students into high school in school years 2004-05 through 2008-09.

All students interested in attending a New York City high school participate by submitting a

rank order list of up to 12 schools. The high school match files contain students’ choice schools

in preference order, the priority that a student obtains at each school, and the high school

assignments at the end of the main round of the match (the main round follows the assignment

of Specialized High Schools).

In addition to the match files, the student file has demographic information such as gender,

race, home language code, and borough of residence for each student. These files also include a

student’s LEP and SPED status for application years 2003-04 through 2006-07. LEP and SPED

status for 2007-08 are provided in enrollment files (see below). Each file for a given application

year contains a unique student ID number, which allows us to merge the files together.

Registration and Enrollment files

The registration file is from the Office of School Performance and Accountability and is available

as part of data underlying school progress reports. The registration and enrollment cover all

public school students in grades 9 to 12 for school years 2002-2003 through 2009-2010.

This data set includes each student’s ID, grade, and current school as of October in the school

year. The registration data are used to determine whether and for how many years a student

enrolls in a small school, where a student who is enrolled in October is counted as enrolling for

the entire year. Starting in 2004-05, there is a separate file which contains a list of all students

who obtain a subsidized school lunch in that year. This variable is used to code subsidized

lunch status for applicants using the application year. For applicants in 2003-04, 2004-05, and

2005-06, we used the lunch status record from 2004-05. For application cohort in 2006-07, we

used the lunch status record from 2005-06. For application cohort in 2007-08, we used the lunch

status record from 2006-07. Table B1 indicates the steps involved in processing the high school

application file and merging it with the Student Enrollment files.

From the file of high school applicants, we eliminated 9th grade applicants (since the main

entry point is the 8th grade), private school applicants (based on whether their ID starts with the

letter “A”) and those who do not submit a New York City Public School Admissions Application

(based on the Main Round HS ranking file). These correspond to columns 2-4 in Table B1.

Further sample restrictions to identify the applicants subject to lotteries are described below.
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Identifying Admissions Lotteries

Table B1 describes additional steps involved towards identifying admissions lotteries from the

high school application file. In the first few years of the high school match, the enrollment office

had discretion on the placement of limited English proficient and special education students,

so we exclude them from the lottery sample. We also exclude students who are rated top 2%

performers in a standardized English Language Arts exam since they are guaranteed a seat if

their first choice is an Educational Option school.

The next step is to eliminate students who do not rank a small school program as their first

choice. A student’s priority at a program is determined by two variables: priority group and

hs rank. priority group is an integer that is determined by factors such as students’ borough

of residence. hs rank is an integer entered by schools, which may be determined by eligibility,

whether the student visited school open house, etc. Programs that screen students also enter

their ranking of students via hs rank. A finer hs rank indicates that the program is screening

applicants. Therefore, if the maximum hs rank is greater than 10 for a program in a given year,

the program is likely screening applicants and is not part of the lotteried set.

A program may give precedence to either the priority group variable or the hs rank variable

in determining a student’s final priority. For example, consider a school that gives precedence

to priority group. A student has higher (i.e. better) priority if he has a lower priority group

number. Among two students who have the same priority group number, the one with the lower

hs rank has higher priority. We identify the “lotteried priority” at a school as the priority group-

hs rank cell where some students who rank the school first are offered a seat, and others are

not. We only include lotteried priority (given by priority group-hs rank cells) where 1) some of

the students in the priority group-hs rank cell are not assigned the school, 2) no student with

priority group-hs rank cell higher than the lotteried priority at the school is assigned a lower

school in her choice list, and 3) no student in a priority group-hs rank lower than the lotteried

priority at the school receives an offer from the program.

Among students within the lotteried priority, a student’s offer variable is coded as 1 if he is

assigned to the school program; it is coded 0 otherwise.

Outcomes: Baseline test files

The baseline test file has 8th grade scores on New York State Education Department Math and

English Language Arts for each student indexed by student ID and spans years 2003 through

2008. Each year, we standardized scores to have mean zero and standard deviation one for each

test among all test takers in New York City. These serve as our baseline math and English

scores.
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Outcomes: Regents test file

The NYC Regents test file contains the date and raw score for each tested student from 2004 to

2010. Regents exams are mandatory state examinations where performance determines whether

a student is eligible for a Regents high school diploma in New York. There are Regents exam-

inations in English, Global History, US History, and multiple exams in math and Science. A

Regents exam typically has a multiple choice section and a long answer or essay component, and

each exam usually lasts for three hours. The English exam, however, consists of two three-hour

pieces over two days. The exam has a locally graded component and Dee, Jacob, McCrary, and

Rockoff (2011) illustrate how test scores bunch near performance thresholds.

The New York State Board of Regents governs and designs the Regents exams. Starting in

2005, they started to modify the math exams. At the beginning of our sample, the two math

exams were Elementary Algebra and Planar Geometry (Math A) and Intermediate Algebra and

Trigonometry (Math B). Two new math exams, Integrated Algebra I (Math E) and Geometry

(Math G), have since been phased in. Since students typically either take Math A or Math E,

we focus on the score on the test taken first, taking the Math A score when both are contem-

poraneous. There are Regents science exams in Earth Science, Living Environment, Chemistry,

and Physics. The science outcome we focus on is Living Environment because it is the most

commonly taken Regents science exam. English and US History Regents exams are typically

taken in 11th grade. In Table B2, for each test, we report the number of applicants and the

number of test scores we observe.

Since students may take Regents exams multiple times, there can be multiple test scores

per student in the Regents test file. Table B2 presents the number of students who have taken

each exam more than once among small school applicant sample. The Regents file does not

have the test date, and instead only has a variable indicating the term (”termcd”). Based on

discussions with the DOE, we either convert term to fall, if the termcd is “1”, “5”, “a”, or “A”

and to spring if the termcd is “2”, “3”, “4”, “6”, or “7”. The DOE indicated that there are

exceptions at the following school DBNs where the termcd of “2” refers to the fall semester:

79M573, 79M612, 32K564, 02M560, 10X319, 02M575, 22K585, 12X480, 03M505, 02M570,

21K525, 21K540, 19K409, 17K489, 15K698, 14K454, 14K640, 07X379, 11X265, 15K529, 08X377,

05M285, 21K728, 02M303, 25Q792, 18K578, 24Q520, and 19K431. If a student takes the test

more than once after 9th grade, we used the test score from the earliest date. There are a small

number of cases where there is more than one score on the same date, and this date is the first

date after entering 9th grade. In some of these cases, there are two different test codes, where

one code ends with a “2.” We used the score corresponding to the test that does not end with

a “2.” Otherwise, we treated the score as missing.
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Some students may also take Regents exams before exam school enrollment. Table B2 shows

the fraction of students who take exams before enrolling in an exam school. With the exception

of Math where the fraction is small, almost no students take a Regents exam before entering high

school. Students who have scores before the 9th grade are omitted for that outcome because

they tested prior to potential small school enrollment.

Most Regents exams are offered in January, June, and August, with most students usually

taking tests in June. The exact number of students who take the exam before 9th grade, the

number who take the exam more than once after 9th grade, and the number who take the exam

on a date other than the most common test date are presented in Table B2.

For each subject, we standardized scores to have mean zero and standard deviation one

within year-term-subject among all subject test takers among the cohort of applicants in the

HS match for years 2003-04 to 2007-08.

Outcomes: Credits

The Credit file indicates the total number of high school credits a student earned in a given year

covering years 2005-2011. We study three measures of credits: 1) total credits per year, 2) an

indicator if credit requirement for promotion is met, i.e. credit is greater than or equal 10, and

3) an indicator if credit requirement for graduation is met, i.e. credit greater than or equal 11.

Outcomes: Attendance

The Attendance file contains information on student absences for each school year and term.

The file covers school years from 2003-04 to 2008-09. If a student switches schools, there are

multiple observations within the year for the student. We total the days of absence in these

cases within the year.

Outcomes: High School Graduation

The Graduation file contains the discharge status of all public school students from 2005 to the

Spring 2012. For application cohorts 2003-04, 2004-05, 2005-06, 2006-07 and 2007-08, students

should start school in Fall 2004, Fall 2005, Fall 2006, Fall 2007 and Fall 2008 and graduate

on-time in Spring 2008, Spring 2009, Spring 2010, Spring 2011 and Spring 2012, respectively.

We do not report graduation in 5 years or 6 years.

To code graduation type, we use the following discharge codes:

a) 26, 30, and 61 (discharge codes for a local diploma)

b) 27, 46, and 60 (discharge codes for a Regents diploma)
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c) 28, 47, and 62 (discharge codes for an Advanced Regents diploma)

It is possible for students to have graduated with several different discharge files. In such

cases, we take the highest ranking diploma received. For instance, if a student received both

a local and Regents diploma, then we code her as obtaining a Regents diploma. Similarly,

if a student is listed as receiving a Regents and an Advanced Regents diploma, we code her

as receiving Advanced Regents. Consequently, there is a unique graduation outcome for each

student.

Outcomes: College Board (PSAT, SAT, and APs)

The College Board provides NYC DOE with reports on the test performance of all NYC test-

takers from 2006 through 2012. The match rates of our application cohorts is shown in Table

B3. When there is more than one test score available for applicants, we use the maximum test

score.

Outcomes: National Student Clearinghouse

The NYC Department of Education matches data on seniors to National Student Clearinghouse

(NSC) files, which record information on enrollment at over 90 percent of American 4-year

colleges and universities. The data were submitted by the NYC DOE for students based on

graduation or GED cohorts for a 4 or 6 year cycle. The file we have is from the list of students

in a graduation cohort in 2009-2012, and was submitted to the NSC in January 2013. A college

is coded as a four year college if the highest degree offered by the college is 4 years, even if a

student is enrolled in a 2 year program. In 2011 and 2012, parents could opt out of the National

Student Clearinghouse. The DOE estimates that only roughly 100 parents opted out. Table B3

shows the number of applicants we observe with NSC outcomes.

The NYC DOE reports that the following colleges with more than 1,000 students are not

in the National Student Clearinghouse. The two main colleges are Rutgers and Columbia Uni-

versity. Other colleges which are not in the NSC are ASA Institute of Business and Computer

Technology, the United States Military Academy, Bard College, St. Thomas Aquinas College,

Briar Cliffe College in Bethpage, United Talmudical Seminar, Art Institute of New York City,

UTA Mesivta or Kiryas Joel, Boricua College, the American Musical and Dramatic Academy,

and the Mildred Elley School.

The most common colleges attended in our lottery sample are CUNY Borough of Manhat-

tan, CUNY Bronx Community College, CUNY New York City College of Technology, CUNY

Lehman College, CUNY LaGuardia Community College, CUNY College of Staten Island, CUNY
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Kingsborough Community College, CUNY Hostos CMTY College, CUNY Queensborough Com-

munity College, and CUNY John Jay College of Criminal Justice.

NYC School Climate Surveys

In the 2006-07 school year, the NYC Department of Education initiated a Learning Environment

Survey to collect information from students in grades 6-12, parents, and teachers about school

practices. The survey is administered every year and the response rate for the years we use are

as follows:

Parent Teacher Students Total

2006-07 216,914 (26%) 31,592 (44%) 338,201 (65%) 586,707 (40%)

2007-08 347,829 (40%) 48,002 (61%) 410,708 (73%) 806,539 (55%)

2008-09 381,543 (45%) 57,822 (73%) 410,299 (80%) 849,664 (59%)

We use data on school surveys obtained online at http://schools.nyc.gov/Accountability/tools/

survey/default.htm (last accessed, July 2013). Even though response rates have increased over

time, we only use data from surveys for three years from 2007-2009 because our goal is to

characterize the school environment experienced by the students in our sample.

The school survey contains four parts: engagement, safety and respect, communication, and

academic expectations. Though there is some overlap between these categories, the DOE defines

them as follows:

1) Engagement : engage all parents, teachers, and students in an active and vibrant partner-

ship to promote student learning.

2) Safety and Respect : ensure that all members of the school community feel physically and

emotionally secure, allowing everyone to focus on student learning.

3) Communication: provide information about school’s educational goals and offer appropri-

ate feedback on each student’s learning outcomes.

4) Academic Expectations: encourage students to do their best by developing rigorous and

meaningful academic goals.

Students, parents, and teachers are asked to fill out questions related to each of these aspects

of schooling. Each question response is awarded a score between 0 and 10, with 10 reflecting the

score most favorable to a school’s learning environment. The DOE converts each question into

a score using a school survey model (DOE, 2012d). Scores on surveys contribute to a school’s

progress reports, representing 10-15% of school’s grade. Rockoff and Speroni (2008) provide
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further analysis of the comparability of survey responses from students, teachers, and parents

from 2008.

The survey classifies schools into nine groups: Early Childhood Center, Elementary School,

Elementary/Middle School, K-12 School, Middle School, Middle/High School, High School,

Transfer School, and YABC. We standardize scores with zero mean and unit variance within

survey year and school type. For each school, we compute an average of three years weighted by

the number of respondents for each question. We merge school survey attributes to enrollment

by school (not program).

Matching Datasets and the Analysis Sample

We merged high school match files and the student file, then matched the merged file to the

registration file for grade 8. Next, we merged baseline scores for students for whom they are

available. Finally, we merged the dataset of cleaned Regents outcome scores. For each test, we

compute the implied years of small school attendance based on the test date and enrollment

status. If a student took a Regents test in the fall semester, we computed years assuming

the exam date is January 31st. Otherwise, we compute years assuming the exam date is June

1st. The resulting file is our analysis sample for the Regents outcomes. We follow a similar

approach for credit, attendance, and graduation outcomes. We compute grade progression from

enrollment files. The NYC DOE’s College Board and National Student Clearinghouse files are

matched to the set of lotteried small school applicants.
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2003 04 2004 05 2005 06 2006 07 2007 08 All Years
(1) (2) (3) (4) (5) (6)

Number of applicants 1,067 1,939 2,429 3,240 1,556 10,231
Number with score observed before application 29 20 53 149 64 315
Number with score observed after application 802 1,415 1,745 2,393 1,169 7,524
Number with different multiple scores observed after application 247 644 808 1,164 534 3,397
Number with different multiple scores observed after application, on first date 1 5 0 2 2 10
Number with score observed on most common date 498 662 720 1,435 678 3,993
Number with score observed before most common date 194 507 753 179 47 1,680
Number with score observed after most common date 109 241 272 777 442 1,841

Number of applicants 1,067 1,939 2,429 3,240 1,556 10,231
Number with score observed before application 0 0 0 0 1 1
Number with score observed after application 778 1,353 1,709 2,331 1,091 7,262
Number with different multiple scores observed after application 223 458 650 701 352 2,384
Number with different multiple scores observed after application, on first date 0 1 1 15 5 22
Number with score observed on most common date 310 549 674 993 456 2,982
Number with score observed before most common date 168 278 394 455 291 1,586
Number with score observed after most common date 300 525 640 868 339 2,672

Number of applicants 1,067 1,939 2,429 3,240 1,556 10,231
Number with score observed before application 0 0 0 0 0 0
Number with score observed after application 797 1,365 1,673 2,276 1,069 7,180
Number with different multiple scores observed after application 254 640 692 823 371 2,780
Number with different multiple scores observed after application, on first date 0 5 2 9 1 17
Number with score observed on most common date 475 809 933 1,315 723 4,255
Number with score observed before most common date 26 62 151 165 85 489
Number with score observed after most common date 296 489 587 787 260 2,419

Number of applicants 1,067 1,939 2,429 3,240 1,556 10,231
Number with score observed before application 0 0 0 0 0 0
Number with score observed after application 716 1,256 1,608 2,163 933 6,676
Number with different multiple scores observed after application 215 399 492 494 174 1,774
Number with different multiple scores observed after application, on first date 0 0 1 2 2 5
Number with score observed on most common date 393 624 887 1,180 641 3,725
Number with score observed before most common date 240 403 468 572 214 1,897
Number with score observed after most common date 83 229 252 409 76 1,049

Number of applicants 1,067 1,939 2,429 3,240 1,556 10,231
Number with score observed before application 0 0 0 0 0 0
Number with score observed after application 788 1,326 1,645 2,189 1,046 6,994
Number with different multiple scores observed after application 157 447 511 598 232 1,945
Number with different multiple scores observed after application, on first date 0 1 0 2 1 4
Number with score observed on most common date 307 473 749 1,050 491 3,070
Number with score observed before most common date 2 7 42 123 39 213
Number with score observed after most common date 479 845 854 1,014 515 3,707

Panel E. Living Environment

Record Availability

Notes: This table summarizes the match between Regents test score outcomes and lotteried small school applicants. The sample is restricted to
students in column (10) of Table B1.

Table B2. Match from Small School Applicants to Regents Test Score Outcomes
Application School Year

Panel A. Math

Panel B. English

Panel C. Global History

Panel D. US History



Total Offered Not Offered

2003 2004 1,067 2005 2011 2005 2008 0.922 0.926 0.914
2004 2005 1,939 2005 2011 2006 2009 0.943 0.949 0.937
2005 2006 2,429 2005 2011 2007 2010 0.929 0.942 0.920
2006 2007 3,240 2005 2011 2008 2011 0.921 0.932 0.911
2007 2008 1,556 2005 2011 2009 2011 0.939 0.927 0.947

2003 2004 1,067 2005 2010 2005 2008 0.988 0.986 0.991
2004 2005 1,939 2006 2010 2006 2009 0.985 0.986 0.984
2005 2006 2,429 2007 2010 2007 2010 0.978 0.984 0.974
2006 2007 3,240 2008 2010 2008 2010 0.970 0.973 0.968
2007 2008 1,556 2009 2010 2009 2010 0.993 0.985 0.998

2003 2004 1,067 2008 2012 2010 0.799 0.799 0.797
2004 2005 1,939 2009 2012 2011 0.812 0.836 0.788
2005 2006 2,429 2010 2012 2012 0.798 0.823 0.780
2006 2007 3,240 2011 2012 2012 0.815 0.826 0.803
2007 2008 1,556 2012 2012 0.814 0.803 0.821

2003 2004 1,067 2004 2008 2005 2006 0.604 0.631 0.550
2004 2005 1,939 2002 2010 2006 2007 0.624 0.660 0.588
2005 2006 2,429 2005 2011 2007 2008 0.636 0.679 0.604
2006 2007 3,240 2007 2011 2008 2009 0.660 0.705 0.616
2007 2008 1,556 2008 2012 2009 2010 0.673 0.687 0.664

2003 2004 1,067 2006 2010 2007 0.425 0.450 0.372
2004 2005 1,939 2007 2011 2008 0.326 0.331 0.321
2005 2006 2,429 2008 2012 2009 0.297 0.342 0.264
2006 2007 3,240 2009 2012 2010 0.374 0.399 0.350
2007 2008 1,556 2010 2012 2011 0.393 0.423 0.374

2003 2004 1,067 2006 2008 2007 2008 0.070 0.058 0.095
2004 2005 1,939 2007 2009 2008 2009 0.054 0.051 0.056
2005 2006 2,429 2007 2011 2009 2010 0.091 0.111 0.076
2006 2007 3,240 2008 2012 2010 2011 0.123 0.147 0.100
2007 2008 1,556 2009 2012 2011 2012 0.107 0.132 0.089

2003 2004 1,067 2009 2012 n.a 0.004 0.001 0.009
2004 2005 1,939 2009 2013 2009 2012 0.401 0.444 0.359
2005 2006 2,429 2009 2013 2010 2012 0.395 0.439 0.363
2006 2007 3,240 2009 2013 2011 2012 0.400 0.431 0.370
2007 2008 1,556 2010 2013 2012 0.293 0.316 0.277

Notes: This table summarizes the match between credit, attendance, graduation, College Board, and National Student Clearinghouse
outcomes and lotteried small school applicants. The sample is restricted to students in column (10) of Table B1.

Panel E. SAT

Panel F. Advanced Placement

Panel G. National Student Clearinghouse

Application Cohort
Number of
Students in
Sample

Years Observed
Most Common
Years Observed

Table B3. Match from Small School Applicants to Outcome Data

Matching Rate

Panel A. Credits

Panel B. Attendance

Panel C. Graduation

Panel D. PSAT
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