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ABSTRACT

Using novel variation in special education and English language learner
classification from admissions lotteries, I find that students can achieve large
academic gains without specialized services. Enrolling in a Boston charter
doubles the likelihood that students lose their special education or English
language learner status, but exposes students to a high-performing general
education program. Effects extend to college—charters nearly double the
likelihood that English language learners enroll in four-year colleges and
quadruple two-year college graduation rates for special education students.
Results suggest that high-quality general education practices drive the gains
and find no detrimental effect from reduced classification.
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I. Introduction

How to allocate educational resources to serve students with large
achievement gaps remains a pressing concern. The largest sources of federal funding for
K-12 education, Title I for low-income students and IDEA for special education stu-
dents, pay for targeted services that affect only those students. State spending policies
often follow this categorical spending model by targeting additional investment in low-
income, special education, and English language learner (ELL) students towards spe-
cialized services as opposed to broader investments in school quality that would affect
all students. The additional funds go towards specially trained teachers, counselors,
therapists, curriculum consultants, and paraprofessionals that focus on the specialized
populations as opposed to general investments, like increased instructional time, higher
performing teachers, or tutoring programs. This funding allocation comes from a strong
assumption that marginal education spending aimed to help low-performing groups of
students should be focused on specialized supports instead of a balance between spe-
cialized supports and general school quality.

Policies to improve the educational and career outcomes for special education and
ELL students are increasingly important as their prevalence in urban districts grows:
50 percent of Boston Public School (BPS) students have either a special education
or ELL status.” Schools invest two to four times more per pupil for special education
students and ELL students (Hayes et al. 2013; Chambers, Parrish, and Harr 2004). Even
with this additional investment, the special education and ELL achievement gaps are at
least double the size of the low-income and Black—white achievement gaps.® Despite
special education and ELL students’ increasing prevalence, higher costs, and low ac-
ademic achievement, little causal evidence exists for how to improve their educational
trajectories.

1. The federal government allocated 15.5 billion dollars for Title I and 12 billion dollars for IDEA in fiscal year
2019.

2. Author’s calculations using the Massachusetts Department of Elementary and Secondary Education Student
Information Management System data for Boston Public Schools for the 2013-2014 school year.

3. Author’s calculations using the Massachusetts Department of Elementary and Secondary Education Student
Information Management System data based on high school graduation.

maintained student confidentiality before the author submitted it to this journal, and she exercised that
right. The author obtained IRB approval with “exempt” research status for this project by MIT and NBER.
The data for this project are confidential, but may be obtained with data use agreements with the
Massachusetts Department of Elementary and Secondary Education (DESE) and Boston area charter
schools. Researchers interested in access to the data may contact research@doe.mass.edu and www.doe
.mass.edu/research/contact.html; see also www.doe.mass.edu/research/agenda.html “Olffice of Planning
and Research: Research Agenda”) for access to the enrollment, student characteristic, test score, and
teacher data. Access to charter school lottery records comes from collecting lottery records from
individual charter schools over many years. See Table Al for the list of participating charter schools.
Contact information for individual charter schools is available through the Massachusetts DESE website
(http://www.doe.mass.edu/charter/ “Charter School List”). Interested researchers will need to negotiate
data use agreements to gain access to the data. Elizabeth Setren (Elizabeth.Setren @tufts.edu) will
maintain an archive of the data until 12 months after publication of the article at the National Bureau of
Economic Research, at which time they are required to destroy the data per the NBER agreements with
DESE, but researchers may contact the author for access to the archive of programs and documentation,
which will not be destroyed.
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To understand the trade-offs between investments in targeted special education and
ELL supports versus general school quality, we either need exogeneity in access to
specialized supports or in the allocation of funds to specialized supports and general
school investments. However, schools endogenously designate students as special ed-
ucation and ELL based on student needs and ability. Additionally, families endoge-
nously sort into schools, making it difficult to conduct this analysis.

Boston charter schools and their randomized admissions lotteries offer a unique
opportunity to look at both types of variation. First, I find that charter enrollment at least
doubles the likelihood that a student in special education or ELL at the time of the lottery
loses this classification and subsequently access to specialized services. The classifi-
cation changes occur for students with a wide range of special education and ELL needs.
This enables the first analysis of the impact of specialized services for students far from
the qualification margin for services. Past work on ELL and special education focuses
on the impact of services for marginally qualified students. Research on ELL classifi-
cation for marginally qualified students finds mixed effects (Pope 2016; Robinson-
Cimpian and Thompson 2015). Hanushek, Kain, and Rivkin (2002) analyze students
who move in and out of special education programs and find that special education
classification boosts math outcomes, but these movements are not exogenous. This is
also the first study to use exogenous variation in special education classification.

Second, the Boston charter school lotteries create variation in access to high-
performing schools (Boston charters) versus lower performing schools that spend more
on specialized supports (BPS).* Boston charter schools spend 44 percent less on special
education instruction compared to BPS (see Online Appendix Table A11).° At the same
time, Boston charters implement a set of education practices that affect all students,
including increased instructional time, high academic and behavioral expectations,
high-intensity tutoring, data-driven instruction, and frequent teacher feedback. These
practices have a strong positive relationship with school effectiveness in charters and
yield positive effects when implemented in traditional public schools or schools con-
verted to a charter model (Angrist, Pathak, and Walters 2013; Dobbie and Fryer 2013;
Fryer 2014; Abdulkadiroglu et al. 2016). However, little is known about the effect of
these practices or charter schools on special education and ELL students specifically.

Critics argue that charter schools underserve special education and ELL students
because charters enroll lower rates of these students compared to district schools.
Charters also lack the economies of scale of traditional public school districts, which
may make it difficult to provide separate classrooms and other intensive resources
(Government Accountability Office 2012; Boston Globe Editorial Board 2015; Mas-
sachusetts Teachers Association 2015 ).6 These criticisms hold true in Boston; however,
the lower special needs enrollment and reduced spending on intensive services stem

4. Lottery-based evidence shows that Boston charters generate large academic gains relative to applicants’
traditional public school options (Angrist, Pathak, and Walters 2013; Angrist et al. 2016; Abdulkadiroglu et al.
2011).

5. Districts do not report ELL specific school expenditures. See Online Appendix Table A11 for detailed BPS
and charter school expenditure and grant information.

6. I will refer to students with special education and ELL classifications at the time of the charter lottery as
special needs students.
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from charters moving students to more inclusive, general education settings. As such,
this study speaks to policy debates about the trade-offs of targeted services versus
inclusion in general education classrooms.

My lottery-based estimates find large, positive effects of Boston charter enrollments
for students with special education or ELL classifications at the time of the lottery. For
special needs students, the Boston charter treatment includes reduced access to spe-
cialized services and exposure to high-quality general education practices. One year of
charter attendance results in 0.261 standard deviation gains in math scores for special
education applicants and by 0.326 standard deviations for ELL applicants. The gains for
these special needs students are similar to those made by non-special-needs students in
charter schools.

Charters also significantly increase the likelihood that special needs students meet a
key high school graduation requirement, become eligible for a state merit scholarship,
and take an AP exam. Special education students in charters are more than twice as
likely to score 1200 or higher on the SAT than their traditional public school counter-
parts. Charters nearly double the likelihood that ELL students enroll in four-year col-
leges and quadruple the likelihood of two-year college graduation for special education
students.

Charters generate academic gains even for the most disadvantaged charter applicants.
Special needs students who scored in the bottom third on their state exams in the year of
the lottery experience gains of more than 0.24 standard deviations in math. English
language learners with the lowest baseline scores have the largest English exam gains.
Students with the most severe needs at the time of the lottery—special education stu-
dents who spent the majority of their time in substantially separate classrooms and ELLs
with beginning English proficiency—perform significantly better in charters than in
traditional public schools.

Lastly, I use a multiple instrument strategy that harnesses school-specific variation in
reclassification rates and pre-lottery characteristics of charter applicants to separately
estimate the academic effects of general education practices and specialized services. I
find suggestive evidence that special education and ELL classification removal have
weak positive effects on test scores. The weak positive correlation between individ-
ual charter schools’ classification removal effects and special education and ELL
achievement gains supports this finding. At the same time, school practices that predict
gains for general education students also predict gains for special needs students.
Together, this suggests that the achievement gains stem mostly from the general edu-
cation practices and point to a weak positive effect from reduced specialized services.

Combined, the findings show that it is feasible for special needs students to make
large academic gains without special needs services in a high-quality general education
program. The effects extend throughout the ability distribution and level of need. This
suggests that increased focus on general school quality investments can improve special
education and ELL student outcomes.

The next section provides background on Boston charter schools, discusses the
special needs classification process, and describes the data analyzed here. Section III
details my empirical strategy and reports the effect of charter enrollment on special
needs classification. Section IV reports the academic effects of charter enrollment, and
Section V investigates mechanisms. The final section concludes.
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II. Background and Data

A. Special Needs Classification Processes

The special education classification process begins when a parent, teacher, or school
staff requests an evaluation for a student. This can happen at any grade or age. After a
request, the district or a private psychologist conducts an evaluation. The school holds a
meeting with the parent(s) to decide the student’s classification. If the student is clas-
sified, the school develops an individualized education program (IEP) that details
the supports the student will receive. Students are designated to full inclusion, partial
inclusion, or substantial separate classrooms. Students in full inclusion spend less than
21 percent of their time outside of the general education classroom. Partial inclusion
students spend between 21 percent and 60 percent of their time in a separate setting.
Substantially separate students spend more than 60 percent of their time receiving
special education services. Schools are required to reevaluate students’ classification
and level of services every three years.”

To classify students as English language learners, Massachusetts public schools
survey the parent(s) of all new students, including those coming from within the same
district.® Students whose primary home language is not English take an English Profi-
ciency exam. A licensed ELL teacher or administrator interprets the test to decide
whether the student will be classified as ELL and to determine the set of services they
will receive. Every spring, ELL students take a state standardized English proficiency
exam. Teachers and ELL specialists evaluate these results to reconsider students’ ELL
status and services. State guidelines suggest how to decide the level of services students
receive on the basis of their English proficiency exam scores, but schools have discretion.

Schools aim to improve English language ability of ELL students so that they no
longer need the ELL classification and services. This goal of removing classification
does not exist for special education students; rather, schools aim to provide the proper
set of supports to enable the child to succeed academically.

B. Classification Incentives

The financial and accountability incentives for special needs classification go in op-
posite directions and impact charters more than traditional public school districts. The
state and local school funding formula in Massachusetts does not include special ed-
ucation enrollment to discourage overclassification. For the same reason, the federal
Individuals with Disabilities Act (IDEA) Grant, which provides funding to the states for
special education costs, does not consider the number of classified students in its
funding formula. As a result, school funding formulas disincentivize special education
classification due to higher costs for special education services.’

7. Cullen (2003) and Kubik (1999) analyze how financial incentives affect special education classification.
Cullen and Rivkin (2003) overviews the classification incentives and stratification in school choice programs.
8. The survey is offered in 28 languages and administered by specially trained professionals (including
teachers, principals, and guidance counselors). The training teaches the professionals to detect whether families
falsely report English proficiency.

9. Districts in Massachusetts can also receive reimbursement for individual students’ special education costs
above a high threshold. In addition, districts can apply for Medicaid reimbursement for qualifying medical
services.
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The funding formula includes lagged ELL enrollment, but districts face financial
disincentives to classify students if the costs of services exceed additional funding.
Massachusetts also distributes federal funding for ELL programs through a lagged ELL
enrollment formula. A 2015 Massachusetts state commission found that the state for-
mula did not provide enough funding to meet the costs of educating ELL students and
recommended an additional $2,361 for each ELL student (Chang-Diaz and Peisch
2015). This implies that schools face financial disincentives to classify both special
education and ELL students. Smaller school districts, including charter school districts,
face relatively larger disincentives for providing special needs services because of
economies of scale.

Accountability incentives encourage schools to properly classify special needs stu-
dents. The state inspects schools for proper identification of special needs and provision
of services. The state accountability system considers the outcomes of special needs
students in addition to overall student performance. This incentivizes districts to provide
the proper set of services so that special needs students succeed academically.'® Charter
schools face higher accountability standards and the threat of deauthorization, so these
incentives affect charters more acutely than traditional public schools.

C. Data and Sample

To study the effect of charter attendance for special needs students, I use the admissions
lotteries of 30 Boston elementary, middle, and high school charters from the 2003-2004
to 2014-2015 school years. These schools account for 89 percent of Boston charter
entry grade enrollment in 2012-2013."" Schools are excluded from the study if they
closed,12 declined to participate,13 had insufficient records,l4 did not have any over-
subscribed lotteries,'> or serve alternative students.'® Online Appendix Table Al de-
scribes the schools and application cohorts in the sample. In having near full coverage of
an entire city’s charter sector, including all grade levels, this study overcomes the
common criticism of lottery-based charter school studies that the set of schools electing
to share data might differ from the rest of the city’s charters.

I match lottery records to state administrative education data for detailed student
demographics, enrollment, and outcomes. These data provide both baseline charac-
teristics of students from the time of the lottery and post-lottery outcomes. Data include

10. This might also incentivize overclassification to increase the performance of special education students as a
whole. The state inspections and financial disincentives counter this incentive.

11. The sample expands upon the 11 Boston charter schools included in Angrist, Pathak, and Walters (2013) by
incorporating charter elementary schools, adding nine additional charter middle and high schools and
extending the sample to include the 2011-2012 through 2014-2015 school years.

12. Uphams Corner Charter School closed in 2009. Fredrick Douglas Charter School and Roxbury Charter
High School both closed in 2005.

13. Kennedy Academy for Health Careers (formerly Health Careers Academy) and Helen Davis Leadership
Academy (formerly Smith Leadership Academy) declined to participate.

14. Boston Renaissance and Dudley Street Neighborhood Charter School had insufficient records.

15. UP Academy Dorchester opened in 2013-2014 and did not have an oversubscribed lottery.

16. Boston Day and Evening Academy Charter serves alternative students, including those who are over-age
for high school, dropouts, and students with behavioral and attendance issues. In addition to serving a different
population than the other Boston charters, Boston Day and Evening Academy uses rolling admissions instead
of a lottery, making the school not appropriate for inclusion in this study’s empirical strategy.
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special education status, disability type, and level of classroom inclusion for special
education students and ELL status, native language, and test scores on the annual
English proficiency exam for ELLs. I categorize ELL students as beginning, interme-
diate, or advanced English proficient using their English proficiency exam scores and
state guidelines for the amount of services to provide ELLs based on the exam. I study
students with special needs classifications at the time of the lottery because special needs
status can change over time. Throughout the paper, mentions of special education and
ELL students refer to those with baseline classifications. Similarly, analysis by level of
inclusion or English proficiency refers to baseline characteristics. More details about the
data and matching procedure appear in the Online Appendix.

The main analysis estimates the impact of charter school attendance on academic
outcomes for students by their pre-lottery special needs status. As a result, applicants
who are not enrolled in Massachusetts public schools the year of the lottery are excluded
because they do not have a pre-lottery special needs status. This excludes 95.4 percent of
pre-K applicants and 70.7 percent of kindergarten applicants. These excluded applicants
are used to investigate the effect of attending a charter school on special needs initial
classification.

D. Representation of Special Needs Students

Until recently, special needs students were underrepresented among charter applicants
and attendees. In 2010, the Massachusetts state legislature passed a law that required
charter schools to increase efforts to recruit and retain special education and ELL
students. Figure A1 in the Online Appendix shows that the special education application
gap has narrowed for both middle and high school. In spring 2004, 22.1 percent of BPS
students in Grades 4 and 5 had a special education status. Comparatively, only 17.0
percent of charter applicants in those grades had a special education status. By the spring
2014 lottery, the prevalence of special education students in middle school charter
lotteries was similar to BPS: 22.6 and 23.1 percent, respectively. The gap also closed for
high school, with 20.3 percent of applicants with a special education status in charters,
compared to 19.5 percent of BPS eighth-graders. Gaps in enrollment have also nar-
rowed. Figure A1l in the Online Appendix shows that gaps between BPS and charters
remain in middle school special education entry grade enrollment, but special education
students are overrepresented in ninth grade in charters.'”

Gaps in ELL application and enrollment rates in BPS compared to charters were
historically larger, but they have also narrowed. Figure A2 in the Online Appendix
shows that in spring 2004, ELL students were almost three times more prevalent in BPS
than in charter middle and high school lotteries. In the past decade, ELLs have become
more prevalent in BPS, and the gap has closed. By spring 2014, ELLs have similar
prevalence in BPS and charters: 24 percent in each for high school and 30 and 27
percent, respectively, for middle school.

Differences between the application and enrollment trends result from parental
choices in response to other school options and the sibling lottery preference. Online

17. T do not display the application and enrollment trends for elementary school charters because a low
proportion of pre-K and kindergarten charter applicants have a pre-lottery special needs status.
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Appendix Figures A1 and A2 show that the enrollment gaps have reversed for special
education students in high school. The trends are noisier for ELL students, but the
middle school ELL enrollment gap has almost halved, from 18 percent at its peak in
2007 to 9 percent in 2014. Similarly, the high school ELL enrollment gap has halved,
from 9.5 percent in 2009 to 4.3 percent in 2014. Because ELL students were historically
underrepresented in charters, the sibling lottery preference means that ELL students
have a lower likelihood of getting a charter offer compared to non-ELL students. This
likely contributes to the current ELL enrollment gap.

By spring 2014, students across the pre-lottery levels of special education classroom
inclusion and English language proficiency are, for the most part, similarly represented
in charter lotteries and BPS, as shown in Online Appendix Figures A3 and A4. Small
gaps remain for substantially separate inclusion students in middle school and high
school and for beginning English speakers in high school.

III. Classification

A. Empirical Framework and Descriptive Statistics

Tuse charter lottery offers as instruments to estimate the causal effect of attending charter
schools in a two-stage least squares setup. The second-stage equation links charter
school attendance with outcomes as follows:

(1) Vigt =0 + Bg +Zj6jdfj +XI{ 0+ TCI‘g, +€igr

where y;,, is the outcome of interest for student i in grade g in year ¢. The terms o, and B,
represent outcome year and grade effects. The d;; are dummy variables for all combi-
nations of charter school lotteries (indexed by j) present in the sample (henceforth
referred to as experimental strata). These experimental strata control for the fact that the
set of school applications determines the probability of receiving an offer. Baseline
demographic characteristics from the year of the lottery, represented by vector X,
include gender, race, subsidized lunch status, ELL, special education, and a female—
minority interaction.

The treatment variable, C;,,, equals one if the student enrolled in a charter any time
following the lottery and before schools reported special needs classification.'® For
models testing charter effects on college preparation measures and high school grad-
uation, C;,, indicates charter enrollment between the lottery and the test or graduation
date. Standard errors are clustered on the school, grade, and year of the outcome. The
parameter 7 captures the causal effect of charter school enrollment. I estimate the model
separately for each baseline special needs status: special education, ELL, and non-
special needs.

When estimating the math or English exam effects, C;,, represents years spent in a
charter from the time of the lottery to the test date. Students take exams in Grades 3-8
and Grade 10, so elementary and middle school applicants who appear in multiple

18. Students for whom Cj,, equals zero enroll in non-charter public schools, including traditional public
schools, pilot schools, exam schools, and innovation schools. For simplicity, I refer to this group by the most
common type: traditional public schools.
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testing grades contribute multiple observations to the estimation. To account for this, the
standard errors, €, are clustered on the unique student identifier in addition to the
school, grade, and year of the test. For math and English test results, the parameter t
estimates the causal effect of a year of charter school attendance.

I use two instruments for charter attendance: whether a student receives a random
offer on the day of the lottery (immediate offer) or whether a student receives an offer
from the randomly ordered waitlist (waitlist offer). Z,; is equal to one if the applicant
received an immediate offer to attend a charter and zero otherwise. Z,; designates
whether the applicant received a waitlist offer. Online Appendix Table A1l details the
schools and application cohorts with immediate and waitlist offers.

The first-stage equation for the instrumental variables estimation is:

Q) Cig=l+iK,+ Zj W+ X[ T+ Z1i+ o Zoi + Mgy

where m; and , capture the effects of receiving immediate or waitlist offers on charter
attendance. Like the second-stage equation, the first stage includes year and grade
effects, experimental strata dummies, and baseline demographic controls.

Because they are randomly assigned, charter offers are likely to be independent of
student background and ability within experimental strata. The pre-lottery demo-
graphics and test scores are similar for offered and nonoffered students, as shown in
Columns 3 and 4 of Table 1. Differences in baseline characteristics by offer status are
small and mostly statistically insignificant, and the p-values from joint tests are high.
The subset of students with baseline special needs also have comparable characteristics
across offer status, as seen in Columns 7 and 8 for special education and Columns 11 and
12 for ELL.

Differences between charter applicants and BPS students are documented in the first
two columns of Table 1. Lottery applicants are less likely to have a special education
status than BPS students. The two populations have similar rates of ELL students
(though as discussed above, this is not historically true). All levels of English profi-
ciency are more represented in charter applicants than in BPS students. Lottery appli-
cants have slightly higher baseline test scores than BPS students (0.042 and 0.093
standard deviations in math and English, respectively).

Columns 5 and 6 of Table 1 show that BPS students and lottery applicants who have
special education statuses at the time of the lottery have similar demographic charac-
teristics. Columns 9 and 10 show that the BPS and charter applicant ELLs have similar
rates of female, Latinx, and reduced-price lunch students, but different rates of Black
students. Special education and ELL charter applicants have large achievement gaps
relative to the general charter lottery applicant pool and have baseline test scores about
one standard deviation below the state mean. However, their average test scores are 0.08
to 0.21 standard deviations higher than special education and ELL students in BPS.

Despite the positive selection on test scores, the special education and ELL students
who apply to charters represent a range of needs. The charter applicant pool includes
students who receive high, moderate, and low levels of services, although students from
substantially separate classrooms are slightly underrepresented and students from
partial inclusion classrooms are slightly overrepresented in charter lotteries relative to
BPS. Also, students of all levels of English proficiency are more prevalent in charter
lotteries than in BPS.
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Ten percent of both BPS and charter applicants have a specific learning disability, the
most common disability type (see Online Appendix Table A2).'® Four percent of BPS
and charter applicants have the second most common disability, communication im-
pairment, which includes articulation, language, or voice impairments and stuttering.
Health, intellectual, physical, and sensory impairments and multiple disabilities each
constitute less than 1 percent of both BPS and charter applicant students and have
similar rates in both populations. Autism, developmental delay, emotional impairment,
and intellectual impairment each represent 1-3 percent of the BPS population and are
underrepresented in charter lotteries.*

Immigrant students constitute about one-third of the ELL population in both BPS and
charter lotteries (see Online Appendix Table A2). Elementary school-aged immigrant
ELL students are more prevalent in charter lotteries than BPS, while high school-aged
immigrant ELL students are underrepresented. Spanish speakers account for almost 60
percent of ELL BPS students and charter applicants and 13 percent of the full charter
applicant sample. The rest of the ELL students comprise speakers of a variety of other
languages, with Haitian Creole and Chinese as the next most common.

These summary statistics show that the study sample covers students with a wide
range of special education and ELL characteristics, including students with low baseline
test scores, high levels of special education need, and low levels of English proficiency.
Given that I cannot observe student motivation and parental knowledge of students’
ability, it is possible that these applicants could be positively selected in unobservable
ways compared to the general BPS student body.

B. Special Needs Classification

Receiving a lottery offer increases the likelihood of enrolling in a charter and the amount
of time spent in a charter school (see Online Appendix Table A3 for these first-stage
estimates). Special needs applicants with an offer on the day of the lottery spend ap-
proximately one year longer in charters compared to those without offers. Those with
waitlist offers spend more than 0.63 years longer in charters relative to those without
offers. Immediate and waitlist offers also boost the likelihood that special needs students
will enroll in charters one year after the lottery, by more than 51 and 34 percentage points,
respectively.”’ Of those students who enroll in charters, they attend charters for an
average of 3.0, 2.4, and 2.7 years, respectively, for elementary, middle, and high schools.

Charters remove special needs classifications and move special education students to
more inclusive settings at the time of enrollment®* at a higher rate than traditional public
schools. Column 2 of Table 2 shows that applicants with a special education status at the

19. Federal laws 34 C.F.R. §300.7 and 300.541 define specific learning disability as “a disorder in one or more
of the basic psychological processes involved in understanding or in using language, spoken or written, that
may manifest itself in an imperfect ability to listen, think, speak, read, write, spell, or to do mathematical
calculations, including conditions such as perceptual disabilities, brain injury, minimal brain dysfunction,
dyslexia, and developmental aphasia.”

20. For detailed information about disability type rates by grade-level group, see Online Appendix Table A2.
21. The first stage for charter enrollment does not equal one because some students with offers elect to go to
traditional public schools and some students without offers ultimately enroll by moving off of a waitlist after our
data collection.

22. Data are collected October 1. Given this short time span, schools likely do not have sufficient time to alter
the initial classification given at the time of enrollment before the reporting date.
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time of the lottery are 11.8 percentage points more likely to have their classification
removed in charters than in traditional public schools.? Charters even remove special
education status from students with more severe disabilities: applicants from substan-
tially separate classrooms are 17.3 percentage points less likely to keep their special
education status in a charter compared to a traditional public school. The classification
removal effects appear consistent across disability type, though the point estimates are
noisy due to relatively smaller sample sizes (see Online Appendix Table A4).

Charter enrollment increases the likelihood that special education applicants move to
more inclusive classrooms>* by 27.1 percentage points (see Column 10 of Table 2).%
This means that students spend more time in a general education classroom and less time
receiving services outside of the mainstream classroom. Charters move students across
all ranges of need to more inclusive settings. Students from substantially separate
classrooms have a 66.0 percentage point increase in inclusion from charter enrollment
(see Column 4 of Table 2). Charters place these high-need students in full inclusion
classrooms 27.4 percentage points more often than traditional public schools (see
Column 8 of Table 2). Enrolling in charters leads to a significant increase in classroom
inclusion across all disability types (see Online Appendix Table A4).

Charters remove ELL status at the time of enrollment 31.8 percentage points more
often than traditional public schools (see Table 3). Students with intermediate and
advanced English proficiency drive the differences in classification. Those with be-
ginning English proficiency rarely have their ELL classification removed at the time of
enrollment. The effects are not driven by a specific language. Applicants who speak
Spanish, Haitian Creole, and other languages each experience significantly lower rates
of keeping their ELL classification in charters (see Online Appendix Table AS).

In addition to removing classifications and increasing classroom inclusion, charters
designate new Massachusetts public school students as special needs at a lower rate than
traditional public schools. Traditional public schools classify 1.4 percent of new stu-
dents to Massachusetts public schools as special education at the time of enrollment.*
Attending a charter leads to an even lower special education classification rate, close to
zero (see Column 2 of Table 2).>’ Traditional public schools designate 63.7 percent of
non-native-English speakers, the potential candidates for ELL services, as ELL. The
rate is 26.1 percentage points lower in charters (see Table 3).

The classification and inclusion effects described in this section are consistent across
grade-level and persist for at least two years (see Online Appendix Tables A6—A9).

23. I consider students to have their classifications removed if they had a classification the year of the lottery,
have no classification on the October 1 following the lottery, and continue to have no classification for the next
two years. I follow the same practice for changes in classroom inclusion.

24. Increased inclusion includes removing classification, moving from substantially separate inclusion to
partial or full inclusion, and moving from partial inclusion to full inclusion.

25. A small proportion of special education applicants move to a less inclusive classroom following the charter
lottery. This occurs at a similar rate in BPS and charter schools (estimates available upon request).

26. The state actively recruits students with special education needs for early intervention pre-K that starts at
age three. Therefore, a large portion of students who qualify for special education services at a young age
already have a classification at the time of the lottery.

27. 1 find that less than 0.8 percent of charter applicants who apply from a Massachusetts public school are
designated special education for the first time in the fall after the lottery. Two years after the lottery, the rate of
new classifications is around 3.5 percent. There is no significant difference in the classification of latent
disabilities between the charter and traditional public schools.
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Table 3
Effect of Charter Enrollment on English Language Learner Classification

Remain English Language Learner

Baseline Status Trad. Public Mean Charter Effect
6] (€3]
All English language learners 0.825 -0.318
(0.044)
N 3,763
Beginning proficiency 0.996 -0.037
(0.030)
N 287
Intermediate proficiency 0.954 —-0.343
(0.055)
N 1,810
Advanced proficiency 0.589 -0.270
(0.076)
N 1,008
New non-native-English speaking students 0.637 -0.261
(No prior English language learner evaluation) (0.061)
N 856

Notes: This table reports two-stage least squares estimates of the effects of Boston charter enrollment on ELL
classification in the fall following the charter lottery. Immediate and waitlist offer dummies instrument for
enrollment in charter schools. Estimation is run separately by baseline English proficiency level. Effects
persist for up to two years following the charter application. Standard errors are clustered by school-grade—
year. See Table 2 notes for detailed regression specifications.

C. Explanations for Classification Removal and Increased Inclusion Effects

Learning gains cannot justify the classification differences because the special needs
status changes occur at the beginning of the school year following the lottery. At this
point, schools have not had time to generate substantial learning gains.

Massachusetts law requires schools to assess the English proficiency of all incoming
non-native-English-speaking students. Therefore, schools assess all incoming ELLs, but
charters use their discretion when interpreting the English proficiency exam and remove
ELL classification 2.8 times more often than traditional public schools. This supports the
idea that charters have lower preference for ELL classification. The lower special edu-
cation classification in charters for new pre-K and kindergarten students also implies that
charters have a lower preference for classification compared to traditional public schools.

Unlike for English language proficiency assessment, Massachusetts does not require
schools to assess all new enrolled students for special education needs. Therefore, factors
other than schools’ classification preferences could contribute to different special
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education classification practices. Better transfer of student records between BPS
schools compared to between BPS schools and charter schools plays a major role
in changes to special education classification. Charters learn of special needs classifi-
cations from voluntary parental reporting before they receive school records. The ini-
tial reliance on parental reporting could contribute to fewer students keeping their
special education classifications in charters. A survey conducted by the Massachusetts
Department of Elementary and Secondary Education found that the most common
reason for special education classification removal was parent(s) not disclosing.?® The
reasons why parents decline reporting special education status could include stigma,
individual preferences, not knowing their child received special education services,
assuming the school received the records, and not understanding what special education
means. Additionally, parents can refuse their child’s special education classification.
Parental refusal of special needs status could differ in charters compared to traditional
public schools.

Charters’ preference for high levels of special education inclusion, which is often
cited in charter schools’ annual reports, likely also plays a role in higher levels of
inclusion. Additionally, the relatively smaller size of charter schools makes it less likely
for them to have the economies of scale to provide substantially separate and partial
inclusion services to students compared to traditional public schools.

D. Special Needs Inputs and Implications of Special Needs Reclassification

Students who have their special needs status removed have substantially different ed-
ucational experiences than those who remain classified. Schools are only legally obli-
gated to provide special education or ELL services to students with special needs
classifications. Therefore, the higher rate of classification removal in charter schools
likely results in baseline special needs students receiving fewer special education and
ELL services. Additionally, students who are moved to more inclusive classrooms
spend less time receiving services. Classification differences likely contribute to the
large differences in special needs educational inputs between charters and BPS.

Students who enroll in charters experience lower special education and ELL staff-to-
student ratios (Columns 4 and 6 of Online Appendix Table A10). Lottery applicants who
enrolled in BPS have roughly 1.9 special education and 1.5 ELL staff per 100 students.
Enrolling in a charter school exposes lottery applicants to 1.1 fewer special education
staff and 1.3 fewer ELL staff per 100 students. Lower counts of special needs teachers
drive the lower special needs staff-to-student ratio in charters.

Despite having fewer classified special needs students, charters employ similar
proportions of special needs specialists29 and content support teachers.®® The similar

28. The survey took place in response to the findings of this study. It investigated all cases of special education
classification removal in the 2012-2013 through 2014-2015 school years. All sample charters participated.
Forty-nine percent of the cases cited parent(s) not disclosing. The other reasons include unknown (12 percent),
record error (12), student found ineligible for services after lottery by BPS (8), student transferred out of charter
soon after enrolling (7), parent declined services (7), student determined ineligible by charter (3), and charter
gave services later in the year (2).

29. Specialists include special education and ELL directors who oversee service provision, special education
diagnosticians, therapists, and counselors.

30. Content support teachers coach teachers in how to better serve those with special education needs or limited
English proficiency in the classroom. Alternatively, they also can teach alongside other teachers, providing
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rates of specialists in charters and traditional public schools suggest that either spe-
cialists work with students who remain classified more intensively or that they also serve
students without special needs classifications. Charters also spend 44 percent less on
specia}ll education instruction compared to BPS (shown in Online Appendix Table
All).

IV. Academic Effects

Charter enrollment leads to two changes for special needs students:
higher likelihood of classification removal and exposure to the charter school envi-
ronment. The charter school environment and classification removal could have com-
plementary or opposing effects. The high academic and strict behavior standards
common in Boston charter schools could leave special needs students behind or mo-
tivate them to meet higher expectations. Special needs students could thrive in a more
inclusive classroom environment or fall behind without the specialized services they
previously received.

Prior research suggests no effect or limited gains from ELL classification removal
(Chin, Daysal, and Imberman 2013; Pope 2016), except Robinson-Cimpian and
Thompson (2015), who estimate a negative effect when lower ability ELLs marginally
qualify for classification removal. To the best of my knowledge, no causal evidence
exists for special education classification removal.*>

In this section, I present causal estimates of the effect of charter enrollment on special
needs students’ outcomes. These estimates reflect the combined effect of classification
removal and the charter environment. In Section IV, I estimate the academic effects of
classification removal and the charter environment separately.

A. Charter School Effects

1. Test score effects

Charter school attendance has large positive effects for math and English state exam
scores for students with special education or ELL status at the time of the lottery. Table 4
documents the large and statistically significant gains for special needs applicants. A
year of charter attendance increases math test scores by 0.261 standard deviations for
special education applicants and by 0.326 standard deviations for ELL applicants.
Charters generate English score gains of 0.205 and 0.241 standard deviations for spe-
cial education and ELL applicants (shown in Table 4). Positive charter effects are
statistically similar for special education and non-special-needs students. Point esti-
mates for ELLs are statistically significantly larger than non-special-needs effects.

additional attention and differentiation. They could more broadly help students without special education or
ELL statuses who might also benefit from the additional attention or a more accessible learning environment. In
particular, these interventions could help students with baseline special education and ELL statuses who had
their classification removed.

31. Districts do not report ELL specific school expenditures. See Online Appendix Table A11 for detailed BPS
and charter school expenditure and grant information.

32. Using nonexogenous movements of students in and out of special education programs, Hanushek, Kain
and Rivkin (2002) find positive impacts on math test scores.
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Table 4

Test Score Effects of Years in Charter by Baseline Special Needs Status

English Language

Special Education Learner Non-Special Needs
Trad. Public Charter Trad. Public Charter Trad. Public Charter
Mean Effect Mean Effect Mean Mean
(D 2 3) “4) 5 (6)
Math -0.982 0.261 -0.503 0.326 -0.113 0.268
(0.053) (0.045) (0.023)
N 4,824 5,404 16,643
English —1.146 0.205 -0.728 0.241 -0.113 0.163
(0.054) (0.043) (0.022)
N 4,829 5,416 16,622

Notes: This table reports the two-stage least squares estimates of the effects of years spent in charter schools on test
scores. Traditional public means show the average score of charter applicants who do not enroll in charter schools.
Immediate and waitlist offer dummies instrument for years spent in charter schools. Columns 1 and 2 show estimates for
applicants with baseline special education status, Columns 3 and 4 for applicants with baseline English Language Learner
classification, and Columns 5 and 6 for other students. All models control for gender, ethnicity, female X minority
interaction, baseline special education, baseline ELL, baseline subsidized lunch, experimental strata, year-applied
dummies, and grade-applied dummies. Estimates pool post-lottery outcomes for test-taking grades. Standard errors

are clustered by student identifier and school-grade—year.

One year of charter attendance narrows the ELL achievement gap by 84 percent in
math and 39 percent in English.>® The larger gap between special education and non-
special-needs students also narrows substantially. With one year of charter enrollment,
the special education gap decreases by 30 percent in math and 20 percent in English.

The ordinary least squares (OLS) estimates (shown in Online Appendix Table A12)
have comparable estimates to the two-stage least squares. This suggests that the OLS is
unbiased in the sample of lottery applicants. Therefore, there is not significant selection
into complying with the results of the lottery. Accepting a charter offer if it is received
and not attending a charter if the student does not receive an offer.

The reduced form or intent to treat estimates (shown in Online Appendix Table A12)
also have comparable estimates to the two-stage least squares. Therefore, even without
accounting for lottery compliance, randomly assigned charter offers have a strong
positive relation to test scores.

The effects of charter attendance appear to accumulate in the first two years and
then level off. The first year of charter attendance generates gains of 0.397 and 0.457
standard deviations in math for special education and ELL applicants, respectively (see
Online Appendix Figure AS). The charter enrollment effect nearly doubles for special

33. Achievement gaps are calculated by comparing the ELL scores in charter and traditional public schools
with the non-special-needs student scores in traditional public school (using Table 4 estimates).
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education students and grows by 1.6 times for ELLs in the second year. After the third
year, the charter effects stabilize and are comparable to the prior year. A similar pattern
occurs for the English exam.**

The annual English proficiency exam, which schools use to reevaluate ELL stu-
dents’ classification and services, also suggests that charter schools improve English
skills for ELLs. Attending a charter makes students 27.5 percentage points less likely
to take the English proficiency exam because charters remove ELL status at higher
rates than traditional public schools (see Column 2 of Online Appendix Table A13).
Charters likely remove classification from the ELLs with relatively higher English
proficiency, leading to negative selection. Therefore, if traditional public schools
and charters have the same effect on English language proficiency, charters would
have a negative effect on English proficiency scores. Instead, charter students per-
form similarly or significantly better than traditional public school students. This sug-
gests positive charter effects on English proficiency (see Column 4 of Online Appendix
Table A13).

2. College preparation and high school graduation

Charters also have positive effects on longer-term outcomes that likely have a strong,
lasting link to human capital and future earnings through educational attainment. Panel
A of Table 5 shows that charter special education and ELL students are 24.4 and
36.7 percentage points, respectively, more likely to reach a key high school graduation
requirement: reaching proficiency on the tenth grade math and English exams.> Stu-
dents who do not meet this requirement need to fulfill remedial coursework to graduate.
Therefore, fulfilling this requirement keeps students on the path towards high school
graduation and enables them to take more college preparation courses.

Charters also boost the likelihood that special education students and ELL students
will become eligible for the Adams state merit college scholarship by 11.3 percentage
points and 28.7 percentage points each. The John and Abigail Adams Scholarship
awards free tuition to Massachusetts public universities based on tenth grade math and
English exams and has stricter conditions than the proficiency graduation requirement.

Evidence in Panel B of Table 5 suggests that charter enrollment has weak positive
effects on college preparation exams for special needs students. Special needs charter
and traditional public school students take the SAT at similar rates, but charter enroll-
ment has a positive effect on the likelihood that ELL students score above a 900 out of
1600 on the SAT.*® Only 7 percent of ELL charter applicants score above 1000 on the
SAT, and the likelihood of reaching 1000 is not statistically significantly different
among charter and traditional public school students. Estimates of charter enrollment’s
impact on special education students’ scoring above 800, 900, and 1000 on the SAT are
positive, but not statistically significant.

34. This analysis focuses on middle school applicants because they take the state standardized exam in the
three years following the lottery. The test schedule for elementary and high school applicants does not lend itself
to this analysis.

35. This requirement is called Competency Determination.

36. The SAT score results include math and verbal sections. They exclude the writing section because it was not
required in all years of the sample.
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Table 5

Effects of Charter Enrollment on College-Preparedness by Special Needs Status

Special English Language = Non-Special
Education Learner Needs
Trad. Trad. Trad.
Public Charter Public Charter Public Charter
Mean Effect Mean  Effect Mean Mean
)] ?) (3) “ %) (0)
Panel A: High School Performance
Meet high school proficiency 0.376 0.244  0.561 0.367 0.766 0.154
Graduation requirement (0.110) (0.162) (0.054)
Eligible for state merit 0.042 0.113 0.128 0.287 0.257 0.340
scholarship (0.051) (0.129) (0.058)
N 1,007 484 3,892
Panel B: SAT and AP Exams
Take SAT 0.433 0.090 0.561 -0.005 0.632 0.124
(0.100) (0.160) (0.054)
SAT score 800 or higher 0.133  0.054  0.264 0.089 0.463 0.205
0.077) (0.148) (0.057)
SAT score 900 or higher 0.070  0.067 0.137 0.216 0302 0.194
(0.059) (0.109) (0.055)
SAT score 1000 or higher 0.032 0.039 0.071 -0.066 0.168 0.131
(0.041) (0.100) (0.045)
Take AP 0.100 0.308 0.325 0.284 0.349 0.279
(0.081) (0.150) (0.059)
Number of AP exams 0.188 0.526  0.772 -0.030 0.823 1.016
(0.186) (0.586) (0.218)
AP score 3 or higher 0.039 0.058  0.148 0.020 0.155 0.112
(0.048) (0.143) (0.048)
N 1,369 691 4,685

Notes: This table reports the two-stage least squares estimates of the effects of charter enrollment on college
preparation outcomes. Immediate and waitlist lottery offer dummies instrument for any charter enrollment by
the end of tenth grade. The tenth-grade state standardized exam score determines whether students meet the
high school proficiency graduation requirement (called Massachusetts Competency Determination) and the
state merit college scholarship (John and Abigail Adams Scholarship). The latter has higher standards for
eligibility. SAT scores are out of 1600 and include the math and verbal sections. Students who do not take the
SAT are coded as “0” for the SAT score indicator variables. The Panel A sample includes students projected to
graduate in spring 2008-2016. Panel B includes students projected to graduate in spring 2008-2017. All
models control for gender, ethnicity, female X minority interaction, baseline special education, baseline ELL,
baseline subsidized lunch, experimental strata, year-applied dummies, and grade-applied dummies. Standard
errors are clustered by tenth grade school and year.
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Special education and ELL students are 30.8 and 28.4 percentage points more likely
to take at least one AP exam in charters compared to in traditional public schools (see
Panel B of Table 5). However, there is no significant effect of charter enrollment on
scoring a three or higher, which is required to earn college credit.

Charter enrollment lowers the likelihood that special education and ELL students will
graduate high school in four years by 29.9 and 18.3 percentage points, respectively,
though the estimate for ELLs is not significant (see Panel A of Table 6). This is sur-
prising given the gains in reaching the proficiency graduation requirement. Angrist et al.
(2016) suggest that students could take longer to graduate from charters because they
need additional time to meet charters’ rigorous graduation requirements or because they
choose to save money by remaining in high school for an additional year rather than
taking remedial coursework in colleges.

Estimates of charters’ effect on five-year graduation rates supports the theory that
special needs students take longer to graduate from charter schools relative to traditional
public schools: Panel B of Table 6 shows no significant difference between charter and
traditional public school five-year graduation rates. However, the noisy negative esti-
mates (0.123 and 0.093 percentage points lower likelihood of graduating in five years
for special education and ELL students, respectively) warrant additional investigation.
The difference in graduation rates is not driven by differences in dropout rates. Instead,
those special needs students who do not graduate in five years appear to transfer to other
schools (Panel B of Table 6).

Special education students with high levels of need can qualify for transition services
during ages 18-22 if they remain enrolled in school. Therefore, remaining in school
longer could be positive since it provides them with supports to help ease the transition
to adulthood through teaching life and job skills. The students who remain enrolled after
four years of high school likely qualify for these supports: they have qualifying dis-
abilities (intellectual, communication, emotional, or learning disabilities) and high
levels of need (they were enrolled in substantially separate classrooms in eighth grade).
Also, more than 80 percent of special education charter applicants who do not graduate
in five years transfer to schools that provide transitional services.

3. College enrollment and graduation

The Boston charter schools emphasize a college preparation curriculum. Table 7 inves-
tigates whether the focus on college, higher AP taking rates, and increased scholarship
qualification translate into higher college enrollment and completion rates. Since charters
have a negative effect on graduating high school on time, Panel A of Table 7 shows college
enrollment within 18 months of students’ projected high school graduation dates. Forty-
seven percent of special education applicants and 56 percent of ELL applicants who
attend traditional public schools enroll in college, compared to 64 percent of their general
education peers (see Columns 1, 3, and 5 of Panel A of Table 7). Charters generate
positive effects on college enrollment, though estimates are noisy for special education
and marginal for ELL students.

Of special education college enrollees from traditional public schools, slightly more
than half choose four-year institutions over two-year colleges. About two-thirds of
college-enrolled ELL applicants who attended traditional public schools choose four-
year colleges. Charters nearly double the likelihood that ELL applicants enroll in a four-
year college. The estimates for special education students are positive, but inconclusive.
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Table 6

Effects of Charter Enrollment on High School Completion by Special Needs Status

English
Special Language Non-Special
Education Learner Needs
Trad. Trad. Trad.
Public Charter Public Charter Public Charter
Mean Effect Mean Effect Mean Mean
ey (@) 3) “) 5) (6)
Panel A: High School Graduation
Graduate in four years 0.567 -0.299 0.656 —0.183 0.701  -0.013
(0.105) (0.137) (0.048)
N 1,369 691 4,685
Panel B: Status in Year after Projected Four-Year High School Graduation
Graduate in five years 0.666 —0.123 0.726  —0.093 0.778 0.056
(0.101) (0.122) (0.044)
Remain enrolled in same 0.083 0.046 0.045 —0.009 0.036  —0.030
school
(0.065) (0.062) (0.027)
Transfer to another school 0.090 0.090 0.109 0.108 0.078 —0.011
(0.045) (0.074) (0.026)
Drop out of high school 0.151 -0.030 0.121 -0.005  0.106 -0.025
(0.070) (0.083) (0.030)
N 1,185 546 4,188
Panel C: Status in Two Years after Projected Four-Year
High School Graduation
Graduate in six years 0.685 -0.037  0.727 -0.065 0.798 0.029
(0.098) (0.134) (0.044)
N 961 363 3,579

Notes: This table reports the two-stage least squares estimates of the effects of charter enrollment on high school
completion. Immediate and waitlist lottery offer dummies instrument for any charter enrollment by the end of tenth
grade. The Panel A sample includes students projected to graduate in spring 2008—-2017. Panel B is restricted to
students projected to graduate in 2008—2016. Panel C is restricted to students projected to graduate in 2008-2015. All
models control for gender, ethnicity, female x minority interaction, baseline special education, baseline ELL, baseline
subsidized lunch, experimental strata, year-applied dummies, and grade-applied dummies. Standard errors are

clustered by tenth grade school and year.



Table 7

Effects of Charter Enrollment on College Enrollment and Graduation

by Special Needs Status

English Language

Non-Special

Special Education Learner Needs

Trad. Trad. Trad.

Public  Charter  Public  Charter Public Charter

Mean Effect Mean Effect Mean Mean
(1 2) 3) ) (5) (6)

Panel A: College Enrollment within 18 Months of Projected Four-Year
High School Graduation

Any 0.470 0.060
(0.106)
Two-year 0.248 0.014
(0.100)
Four-year 0.254 0.099
(0.098)
Four-year public 0.098 0.128
(0.081)
Four-year private 0.171  -0.046
(0.092)
Four-year public in MA  0.087 0.111
(0.076)
N 1,207
Four-year private 0.171  -0.046
(0.092)
Four-year public in MA  0.087 0.111
(0.076)
N 1,207
Panel B: College Graduation in Four Years
Any 0.094 0.123
(0.095)
Two-year 0.039 0.117
(0.055)
Four-year 0.077 0.105
(0.083)
N 625

0.558

0.230

0.377

0.185

0.220

0.179

0.220

0.179

0.254
(0.160)

-0.012
(0.128)

0.300
(0.155)

0.337
(0.159)

—-0.036
(0.150)

0.318
(0.159)

550
~0.036
(0.150)

0.318
(0.159)

550

0.639

0.202

0.486

0.219

0.292

0.190

0.292

0.190

0.182

0.057

0.174

0.145
(0.054)

-0.072
(0.046)

0.187
(0.055)

0.128
(0.053)

0.055
(0.062)

0.102
(0.053)

4,280
0.055
(0.062)

0.102
(0.053)

4,280

-0.021
(0.061)

-0.003
(0.034)

-0.024
(0.061)

2,544

Notes: This table reports the two-stage least squares estimates of the effects of charter enrollment on college
enrollment and graduation. Immediate and waitlist lottery offer dummies instrument for any charter enrollment
by the end of tenth grade. College enrollment and graduation data come from the National Student
Clearinghouse. Panel A investigates college enrollment for students projected to graduate high school in
spring 2008-2016. Panel B displays estimates for college graduation for students projected to graduate
high school in spring 2008-2014. All models control for gender, ethnicity, female X minority interaction,
baseline special education, baseline ELL, baseline subsidized lunch, experimental strata, year-applied
dummies, and grade-applied dummies. Standard errors are clustered by tenth grade school and year.
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The increased four-year enrollment is driven by public, in-state college enrollment.
Estimates of charter school effects on two-year enrollment are close to zero, but noisy
for special needs students.

Charters have a noisy, positive effect on graduation from four-year colleges and a
significant positive effect on two-year college graduation for special education appli-
cants. The ELL applicant cohort that reaches college graduation age is too small to
display college graduation findings. Despite positive effects on initial college enroll-
ment, Column 6 of Panel B of Table 7 shows noisy zero effects of charters on college
graduation for general education students.

B. Heterogeneity

Charters generate test score gains for even the most disadvantaged special needs stu-
dents. Panel A of Table 8 shows gains of 0.256 standard deviations in math for special
education students with the highest need. Students with less severe needs, those who
apply from partial and full inclusion classrooms, also experience gains of 0.328 and
0.269 standard deviations, respectively. English exam gains for special education stu-
dents are positive and of similar magnitude across levels of inclusion, but they are
imprecise for substantially separate and partial inclusion students.

Those with the lowest level of English proficiency experience math and English test
score gains of more than 0.400 standard deviations in charters, as seen in Panel B of
Table 8. Charters also generate math and English test score gains for ELLs with inter-
mediate and advanced English proficiency.

Baseline test scores provide an alternative approach to analyze whether charters
benefit the neediest students. Column 2 of Table 9 shows that the bottom third of special
education students, as measured by their combined pre-lottery math and English exams,
score 0.255 standard deviations higher in math and 0.189 in English in charter schools.
Column 4 shows that charters also have positive effects for the bottom third of ELLs.
While the higher baseline performing students also experience charter gains, the bottom
third of ELLs experience the largest gains for English.

Elementary, middle, and high school charter applicants all experience positive effects
even though the characteristics of students with special education and ELL classifica-
tions vary across age groups (see Online Appendix Table A14).

Charter gains are strongest for those with specific learning disabilities, which
account for 40 percent of charter special education applicants (see Online Appendix
Table A15). The severity of learning disabilities varies across lottery applicants: at the
time of the lottery, 37 percent of students with learning disabilities come from a full
inclusion classroom, 44 percent from partial inclusion, and 19 percent from sub-
stantially separate classrooms. Charters generate significant math and English gains
for ELLs who speak Spanish and Haitian Creole, the most common native languages of
applicants after English (shown in Online Appendix Table A16). While the other dis-
ability types and other languages are not prevalent enough to estimate alone, students
with non-learning disabilities and ELLs who speak a language other than Spanish or
Haitian Creole both experience significant gains in math (see Online Appendix Tables
Al5 and A16).
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Table 8
Test Score Effects of Years in Charter for Special Needs Subgroups

Substantially Separate

Classroom Partial Inclusion Full Inclusion
Trad. Trad. Trad.
Public Charter Public ~ Charter  Public  Charter
Mean Effect Mean Effect Mean Effect
ey @) 3) C)) ) (0)
Panel A: Baseline Special Education Level of Classroom Inclusion
Math -1.392 0.256 —-1.148 0.328 -0.606  0.269
(0.114) (0.093) (0.072)
N 1,004 1,656 2,090
English -1.614 0.204 —1.243 0.171  -0.791  0.216
(0.135) (0.104) (0.065)
N 1,004 1,658 2,092
Beginning Intermediate Advanced
Proficiency Proficiency Proficiency
Trad. Trad. Trad.
Public Charter Public Charter Public  Charter
Mean Effect Mean Effect  Mean  effect
ey 2 3) “) ) (6)
Panel B: Baseline English Language Learner English Proficiency Level
Math —-1.392 0.404 —-0.652 0.370  -0.129  0.296
(0.138) (0.062) (0.072)
N 289 2,710 1,799
English -1.961 0.498 -0.904 0.315 -0.251 0.162
(0.145) (0.057) (0.063)
N 292 2,719 1,801

Notes: This table reports two-stage least squares estimates of the effects of years spent in charter schools for
baseline special needs subgroups: by special education level of classroom inclusion and by English proficiency
level. The sample includes elementary, middle, and high school lottery applicants. Standard errors are clustered
by student identifier and school-grade—year. See Table 4 notes for detailed regression specifications.
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Table 9
Test Score Effects of Years in Charter by Pre-lottery Test Performance and Special
Needs Status

Special Education  English Language Learner =~ Nonspecial Needs

Pre-Lottery Test

Performance Traditional Traditional Traditional

within Special Public  Charter Public Charter Public  Charter

Needs Status Mean Effect Mean Effect Mean effect
(D 2) 3) ) () (6)

Panel A: Math

Bottom third —-1.699 0.255 —-1.337 0.248 —-0.905 0.357
(0.088) (0.090) (0.040)
N 1,360 1,491 5,077
Middle third -1.067 0.219 -0.539 0.334 —-0.100 0.284
(0.078) (0.065) (0.032)
N 1,540 1,613 5,285
Top third -0.302 0.314 0.254 0.328 0.592 0.185
(0.069) (0.061) (0.026)
N 1,597 1,706 5,123
Panel B: English
Bottom third -1.812 0.189 -1.474 0.400 —-0.789 0.175
(0.110) (0.073) (0.040)
N 1,418 1,486 5,021
Middle third —1.187 0.114 -0.722 0.305 —-0.080 0.173
0.077) (0.076) (0.028)
N 1,487 1,580 5,224
Top third -0.443 0.131 0.009 0.140 0.451 0.106
(0.064) (0.056) (0.026)
N 1,592 1,617 5,213

Notes: This table reports the two-stage least squares estimates of the effects of years spent in charter schools on test
scores by baseline test performance and special needs status. Columns 1 and 2 report estimates for the baseline special
education students by terciles of their baseline math and English test scores. Columns 3 and 4 report these estimates for
baseline English language learners and Columns 5 and 6 for baseline non-special-needs students. The sample includes
elementary, middle, and high school lottery applicants. Standard errors are clustered by student identifier and school—
grade—year. See Table 4 notes for detailed regression specifications.
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V. Mechanisms

A. Classification Removal and School Environment

Do the academic gains documented above stem from general charter school charac-
teristics that affect all attendees or from classification removal and increased inclusion?
Legal requirements and best practices operate under the assumption that special needs
students require services and accommodations to succeed. Does charter classification
removal and increased inclusion help or hinder special needs students?

The similar charter achievement effects for special needs and non-special-needs
students suggest that general charter school practices have a consistent effect for both
groups. However, the similar effect sizes could mask differences in the mechanisms that
led to the gains. For example, positive effects of general charter school practices for
special needs students could outweigh negative effects of the classification changes.

1. Classification removal

I find suggestive evidence that the general charter school environment drives the aca-
demic gains, and I find no negative effects of lower classification rates. Figure 1 plots
the relationship between test score effects of each individual charter school cohort
against their reclassification effects (see Online Appendix C.1 for the detailed estima-
tion strategy). Charter school cohorts that experienced higher reclassification rates also
had higher special needs student test outcomes. Test score effects have a weak positive
correlation with special education increased inclusion effects and ELL classification
removal effects. Test score and special education classification removal effects have a
positive relationship for English and an imprecise relationship for math.*” The weak
positive correlations suggest that classification removal and increased inclusion con-
tribute positively to student growth, but cannot fully explain the charter test score gains.
Therefore, school practices other than special needs classification and services likely
play an important role.

To provide additional evidence, I estimate a model with three endogenous variables:
years in charter, classification removal, and the interaction of years in charter and
reclassification. The coefficients on these variables show the effect of a year of charter
attendance holding classification constant, the effect of classification removal, and the
differential effect of classification removal between charters and BPS. This estimation
requires quasi-random variation in charter enrollment and student reclassification in
charters and in BPS. Unlike the lottery, which randomly offers students seats at charters,
schools nonrandomly make reclassification decisions on the basis of students’ needs. To
address this selection issue, I harness school-specific variation in reclassification rates
and pre-lottery characteristics of charter applicants. I use individual charter lottery offers

37. If schools that remove classification and increase inclusion more are effective due to other practices, then
this exercise overstates the importance of reclassification. The relationship between non-special-needs test
score effects and charter school reclassification effects is small and insignificant for special education and ELL
classification removal, but small, positive, and marginally significant for special education increased inclusion.
Therefore, there is little evidence of other school practices correlated with classification removal and increased
inclusion driving the correlation between reclassification and special needs academic effects (see Online
Appendix Figure A6).
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and the interaction of these offers with students’ pre-lottery classification removal
likelihood as instruments (See Online Appendix C.2 for the full estimation strategy).>®

The two-stage least squares estimation suggests weak positive effects of classification
removal, similar to Figure 1 (see Online Appendix Table A17). However, the estimates
are noisy for the special education sample, and the ELL sample suffers from a weak
instrument problem. For increased precision, I estimate the OLS version with the same
lottery applicant sample.39 Ordinary least squares yields similar, but more precise es-
timates compared to the two-stage least squares estimation (see Columns 1 and 3 of
Table 10). Holding classification constant, one year in a charter boosts math and English
test scores of special needs lottery applicants by 0.2 to 0.3 standard deviations on
average. Classification removal increases math test scores by 0.231 and 0.124 standard
deviations for special education and ELL students, respectively. English test scores
increase by 0.319 and 0.159 standard deviations for special education and ELL students
after classification removal. Special education classification removal has a similar effect
in charters and traditional public schools. For ELLs, classification removal in charters
has a smaller positive effect relative to classification removal in traditional public
schools.

Using these results, I calculate the upper and lower bound of the effect of charter
classification removal on test scores. Then, I scale the bounds by the charter classifi-
cation removal effect: the percent of applicants who lost their classification in charters,
but would have kept their classification in a traditional public school. This exercise
shows that classification removal is linked to 0.003 to 0.063 standard deviation test score
gains, which accounts for 0.9 to 25.4 percent of the charter test score effects. Therefore,
both the relationships between test scores gains and classification removal and a mul-
tiple endogenous variable estimation approach suggest that the general charter school
environment, and not classification removal, drives the special needs students’ academic
gains in charter schools.

2. School quality

Charter schools that serve special needs students well also serve general education
students well. Figure 2 displays the strong positive relationship between schools’ special
needs and non-special-needs test score effects.

To contrast the relative importance of classification practices with overall school
quality, I estimate a multiple endogenous two-stage least squares using years in charter,
an index of school quality, and classification removal effects. I add the math and English
two-stage least squares effects for non-special-needs students for each individual charter
school to create a school quality index (see Online Appendix C.1 for the estimation
strategy). The multiple endogenous variables estimates yield noisy estimates for clas-
sification removal and precisely positive estimates for school quality. Enrolling in a

38. Abdulkadiroglu, Angrist, and Pathak (2014); Kling, Liebman, and Katz (2007); Kline and Walters (2016);
and Cohodes (2020) also interact site-specific indicators and baseline characteristics with random or quasi-
randomly assigned offers to generate new instruments to identify models with multiple endogenous variables.
39. The similarity of the OLS and two-stage least squares estimates for the effect of charter attendance on test
scores and on classification removal (compare Table 4 to Online Appendix Table A12 and Tables 2 and 3 to
Online Appendix Tables A18 and A19) suggests that the OLS estimates are unbiased.
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Table 10
OLS Multiple Endogenous Variable Test Score Estimates

Special Education English Language
Test Scores Learner Test Scores

Endogenous Variables Include:

Classification School Classification School
Removal Quality Removal Quality
(1) (2) 3) )
Panel A: Math
Charter enrollment 0.229 0.187 0.292 0.206
(0.018) (0.016) (0.027) 0.017)
Remove classification 0.231 0.214 0.124 0.028
(0.071) (0.056) (0.043) (0.032)
Charter X remove —0.031 —-0.071
Classification (0.049) (0.033)
School quality index 0.203 0.337
(0.029) (0.044)
N 3,693 3,830
Panel B: English
Charter enrollment 0.193 0.176 0.224 0.176
(0.018) (0.018) (0.022) 0.017)
Remove classification 0.319 0.270 0.159 0.085
(0.065) (0.057) (0.043) (0.034)
Charter X Remove —0.057 —0.051
Classification (0.048) (0.030)
School quality index 0.071 0.187
(0.031) (0.037)
N 3,705 3,844

Notes: This table displays multiple endogenous variable ordinary least squares (OLS) estimates of two
separate models that investigate mechanisms behind the charter test score effects. Columns 1 and 3 display the
estimates of a model with three endogenous variables: years in charter, classification removal by the fall
following the lottery, and the interaction of the two. Columns 2 and 4 display the estimates of a model with
the following endogenous variables: years in charter, classification removal by the fall following the lottery,
and a school quality index. The school quality index is the sum of the non-special-needs math and English
individual school two-stage least squares effects relative to Boston Public Schools. The sample includes middle,
and high school lottery applicants with baseline test scores and special education or ELL classifications at the
time of the charter application. All models control for gender, ethnicity, female x minority interaction, baseline
special education, baseline ELL, baseline subsidized lunch, experimental strata, year-applied dummies, and
grade-applied dummies. Estimates pool post-lottery outcomes for test- taking grades. Standard errors are
clustered by student identifier and school-grade—year.
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Figure 2
Correlations of Effect Sizes by School x Cohort

Notes: This figure plots the school-specific math and English ordinary least squares effects of years in charter schools
for special needs students and non-special-needs students. The figure plots elementary, middle, and high school
estimates. Each dot represents a charter school application cohort. Experimental strata with samples too small to
estimate are not displayed. The fitted line is the regression of the special needs test score effect on the non-special-needs
test score effect, weighted by the inverse of the average variance of the effects.

school with a one standard deviation higher non-special-needs student test score effect
significantly increases special education and ELL students’ math scores by 0.201 and
0.325 standard deviations), while classification removal has a noisy positive estimate
(see Columns 2 and 4 of Table 10). The analogous OLS estimates show that classifi-
cation removal has a similar effect to one standard deviation increase in school quality
for special education math and a much smaller effect for ELL math and English. School
quality has a smaller effect relative to classification removal on special education stu-
dents’ English outcomes. Even though the classification removal effects and the school
quality effects have similar estimates for special education, school quality explains a
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larger portion of the charter test score gains. This is because classification removal only
affects a subset of students, but school quality affects all applicants. These findings show
the importance of general education practices in explaining gains of special needs
students in charters.

B. School Practices

Special needs students who apply and do not receive charter lottery offers attend schools
with markedly different characteristics. Their teachers have more years of experience,
higher rates of licensure, and receive higher pay. In addition, BPS spends about $1,700
more per pupil relative to the Boston charter schools (see Table 11). The BPS and charter
schools also vary along other key characteristics: more than half of Boston charters have
a longer school year, and more than 95 percent of Boston charters have a longer school
day compared to BPS.*° Boston charters commonly use “no excuses” practices, in-
cluding high academic and behavior expectations, selective teacher hiring, frequent
testing and teacher feedback, and data-driven instruction. Tutoring programs exist in all
Boston charters, and about a third of charters require tutoring for all students.

The set of school practices that positively correlate with charter school effec-
tiveness for general education students also correlate with test score gains for special
needs students. Column 3 of Table 11 displays the correlation between charter school
special education math effects and school practices. Columns 4 and 5 display the anal-
ogous correlations for ELL and other students. An index of “no excuses” school
practices,*' strict behavior code, longer school day, and emphasis for high expecta-
tions in academics—characteristics that Angrist, Pathak and Walters (2013) and Dobbie
and Fryer (2013) find linked to overall charter gains—are also positively correlated
with special education and ELL student gains.

School characteristics that do not correlate with general education student gains,
including expenditure per pupil, student-to-teacher ratio, teacher licensure, teacher
experience, and teacher salary, also have a null or a negative effect on special needs
student outcomes. Special needs school characteristics are weakly correlated with
special needs charter effects (see Panel B of Table 11).

C. Peer Composition

Charter lotteries in the bottom quartile for special needs student representation have
similar academic effects as those in the top quartile (see Online Appendix Table A20).
The similar point estimates counter the idea that charter special needs gains stem from
having fewer special needs students in the classroom. Lotteries with an average of 41
percent of applicants with ELL status have more than 0.2 standard deviation effects.
Additionally, charter cohorts with the lowest special needs representation have gains of

40. BPS has 180 school days and 6.5 hours in the day.

41. The “no excuses” index includes equal weight for discussion of the following items in the annual school
report: high expectations for academics, high expectations for behavior, strict behavior code, college prepa-
ratory curriculum, core values in school culture, selective teacher hiring or incentive pay, emphasis on math and
reading, uniforms, hires Teach for America teachers, Teaching Fellows, or AmeriCorps members, affiliated
with Teach for America alumni, data-driven instruction, and regular teacher feedback.
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around 0.2 standard deviations. This suggests that economies of scale cannot fully
explain the charter gains. The limited evidence that special needs economies of scale
correlate with academic effects further supports the importance of general school
practices in explaining special needs charter gains.

VI. Conclusion

Enrolling in a Boston charter school exposes students to a dual treat-
ment. Lottery estimates find that Boston charter schools remove special education and
English language learner classifications at a higher rate than traditional public schools
and move special education students to more inclusive classrooms. Additionally, stu-
dents experience the charter environment, including a set of general education practices
like high intensity tutoring, increased instructional time, high expectations, and data
driven instruction.

Using randomized admission lotteries, I find strong positive net effects of Boston
charter schools’ dual treatment for special education and ELL students. Charters gen-
erate substantial gains for special needs students in math and English standardized
exams, English proficiency, and college preparation, enrollment, and completion out-
comes. Even the most disadvantaged special needs students perform better in charter
schools compared to traditional public schools.

Charter attendance substantially decreases the special needs achievement gap.
Among students attending BPS schools, special education students and ELL students
score about 0.87 and 0.39 standard deviations, respectively, below non-special-needs
students in math. Since charters generate math gains of 0.261 standard deviations for
special education students, one year in a charter reduces the special education achieve-
ment gap by 30 percent. ELL students score 0.326 standard deviations higher in char-
ters, narrowing the ELL achievement gap by 84 percent.

The findings show that schools can boost special needs students’ academic outcomes
without the traditional set of special needs services. Frequent use of tutoring and data-
driven instruction enables charters to identify and provide support to struggling stu-
dents, regardless of special needs status. “No excuses” school practices, strict behavior
code, longer school day, and emphasis on high academic expectations positively cor-
relate with charter school effectiveness for special needs and general education students.

I find no evidence that classification removal or increased inclusion lowers outcomes
for students. Classification removal and increased inclusion can explain between 1 and
25 percent of the special needs achievement effects. Charter schools that generate large
non-special-needs student gains also generate gains for special needs students. Together,
these findings imply that elements of the charter school experience that affect all stu-
dents, not just those classified as having special needs, drive the positive gains for
special needs students.

It is worth noting that the results apply to Boston charter lottery applicants. While
special needs students are currently well represented in the charter lotteries, Boston
charters could have different effects for the students who do not apply. By extension, my
estimates may not reflect the effects of expanding the number of seats in Boston’s
charter sector or requiring charters to recruit more special needs students. Similarly, it is
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unknown whether these results extend to other locations: the set of general education
practices employed by Boston charter schools are common among urban charter
schools, but the special education and English language learner practices of charter
schools are not well documented.

This study highlights the importance of high-quality general education practices as
an effective policy lever to improve special education students’ and English language
learners’ outcomes. I cannot comment on the impact of an ideal implementation of
specialized services or general education practices, only on one city’s practices. The
finding that special education students and English language learners can make large
academic gains without specialized services in a high-quality general education pro-
gram calls for greater attention to general practices, in addition to the current focus on
specialized supports, to improve special needs students’ outcomes.
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