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Abstract

We evaluate the impact of Massachusetts Chapter 222—a 2012 law that limited
schools’ ability to suspend students—on suspensions and test scores in Boston charter
schools. Combining charter admission lotteries with a difference-in-differences design
that compares lottery-based charter attendance effects before and after the law, we find
that Chapter 222 reduced the effect of each year of charter attendance on suspensions by
6.5 percentage points, about three-quarters of its pre-reform size. Charter attendance
effects on math and English test scores also fell by about a third of their pre-reform size,
but the post-reform point estimates remained positive and substantial. The decline in
suspensions was not accompanied by a decline in test score gains at the charter networks
where suspensions fell the most, suggesting that the decline in test score effects was not
driven by the suspension reform. We find no evidence that suspensions are necessary
for the academic gains produced by Boston charter schools.
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1 Introduction

For several years, federal and state policymakers and advocates have pushed to curb
exclusionary discipline while maintaining safe school environments (US Department of Ed-
ucation, 2014). Although most suspensions last only a day, these stakeholders argue that
even short exclusions impose lasting costs (US Department of Education, 2014). At the
same time, a large lottery-based literature finds that urban charter schools, especially “No
Excuses” schools which combine extended instructional time and high academic expectations
with strict, consistently enforced discipline, generate some of the largest documented test
score gains in the economics of education (Angrist et al., 2013; Dobbie and Fryer, 2013;
Chabrier et al., 2016; Fryer, 2014; Imberman, 2011; Cohodes et al., 2021). Yet these schools
also suspend students at markedly higher rates than the traditional public schools (“TPS”)
from which they draw: before 2012, Boston charter middle schools used out-of-school sus-
pension nearly twice as often as Boston Public Schools (Table 1). This juxtaposition of large
test score gains and high suspension rates raises the question: are charter schools effective in
part because they suspend students, or can they produce similar gains with less exclusion?
Answering this question informs school discipline policy and our understanding of which
practices make urban charter schools effective.

Theory suggests that suspension could have competing effects on achievement. Sus-
pension could raise average school achievement by removing disruptive students from the
classroom to the benefit of the classmates who remain (Carrell et al., 2018; Sacerdote, 2011),
or the credible threat of exclusion could improve effort and behavior even among students
who are never suspended (Kinsler, 2013). Furthermore, consistent discipline may be what
makes a school’s culture of high expectations credible (Craig and Martin, 2026; Kraft et al.,
2016). At the same time, suspension could lower achievement: suspended students lose in-
structional time (Lacoe and Steinberg, 2019; Chu and Ready, 2018), and exclusion is linked
to disengagement and worse outcomes that persist beyond the year of suspension (Bacher-
Hicks et al., 2024; Morris and Perry, 2016; Sorensen et al., 2022). Which of these forces
dominates in a setting where suspension is common and test score effects are large is an
empirical question, and until now an untested one.

This paper leverages Massachusetts Chapter 222, a policy that limited charters’ use of
suspensions, to estimate the effect of suspensions on charter students’ test scores. Chapter
222 was signed in August 2012 and took effect in the 2015 school year.! Under the pol-

IThroughout, we refer to school years after their spring semester year (e.g., The 2015 school year refers
to Fall 2014 and Spring 2015).



icy, principals are required to take several steps before suspending or expelling a student,
including sending written notifications to parents and meeting with them to discuss the
circumstances leading to the suspension. Schools must also ensure that excluded students
can make academic progress during their suspension, a requirement previously limited to
students with special needs. The reform applied to every public school in the state, but was
especially salient to high-suspending schools such as the Boston charters.

Among Boston public school students, suspensions are concentrated in grades 5 through
8, and, consistent with national patterns, fall disproportionately on Black and Hispanic
students (Wald and Losen, 2003; Losen et al., 2016).2

We analyze the effect of Chapter 222 using a difference-in-differences instrumental vari-
ables (“IV-DD”) strategy. Using Boston charter middle school lotteries as an instrument for
charter attendance, we compare the outcomes for charter and TPS students before and after
Chapter 222. Before the law, attending a charter raised a student’s probability of being
suspended in a given school year by about 21 percentage points, from a base of 13 percent.
After Chapter 222 took effect, this effect fell by 10 percentage points, halving the differ-
ence in suspensions between charter and TPS. The decline was concentrated in out-of-school
suspensions, the form of exclusion targeted by the law. Despite this substantial reduction
in suspensions, we detect no statistically significant change in charter attendance effects on
math or English test scores once the law took effect. Measured from the law’s 2012 signing
instead, charter math effects fell by 0.14 standard deviations, about a fifth of the pre-reform
effect, while English effects were unchanged. Using either reform date, charter attendance
effects on test scores remain large and positive.

Each year of charter attendance raised a student’s probability of being suspended in a
given school year by about 9 percentage points, from a base of 13 percent. After Chapter
222 took effect, this per-year effect fell by 6.5 percentage points, about three-quarters of
its pre-reform size. The decline was concentrated in out-of-school suspensions, the form of
exclusion targeted by the law. Charter attendance effects on test scores also fell. Once the
law took effect, the per-year charter effect on math fell by 0.12 standard deviations from
0.27, and the effect on English fell by 0.05 from 0.16, both significant at the 1 percent level.
Measured from the law’s 2012 signing instead, the declines are of similar size (0.13 and 0.06
standard deviations), so the estimates cannot tell whether the decline occurred between the

law’s signing and its implementation or as the law took hold. In proportional terms, test

2See Appendix Figure A.1 for a breakdown of out-of-school and in-school suspension rates by grade, for
both sectors combined.



score effects fell by less than the suspension effect (about 40 percent for math and a third for
English), and under either reform date the implied post-reform point estimates of charter
effects on test scores remain positive.

Next we explore how Chapter 222 reduced suspensions without eliminating charter test
score gains. First, we find that the decline in charter suspensions is not explained by changes
in who applies to charters or in the schools applicants attend when they lose the lottery.
Second, we estimate charter effects separately for students with high and low predicted sus-
pension propensity and for charter networks that reduced suspensions by more or less. If
suspensions were a necessary input to charter learning gains, the largest test score declines
should appear where suspensions fell most. The evidence is mixed. Among students, the de-
cline in charter math effects is larger for applicants with above-median predicted suspension
propensity (0.16 versus 0.11 standard deviations per year of charter attendance, measured
from the law’s signing), and once the law took effect their charter suspension effect also
fell by more. Across charter networks, however, the networks that suspended most before
the law cut suspensions most and kept their test score gains, while the decline in math
effects is concentrated in networks with low pre-reform suspension rates and small suspen-
sion declines. Third, we use variation in lottery offers across charter networks with different
disciplinary environments, interacted with applicants’ pre-lottery suspension propensity, to
separately estimate the effects of suspension and of charter attendance on test scores. These
estimates are imprecise and sensitive to the choice of instruments, but they consistently
show, when charter attendance is measured as ever attending a charter, that charter atten-
dance raises test scores for students suspended after the lottery and provide no evidence
that suspension lowers charter students’ test scores. Fourth, we use the law’s larger effect
on suspensions at the charters that were strictest before it as an instrument for suspension.
The suspension coefficient is near zero with the full set of offer instruments and negative
for the suspension-count measures with the school offer dummies alone, and the instrument
fails several validity checks. Taken together, the evidence does not support the view that
suspensions are a necessary component of charter schools” academic gains.

Our findings contribute to the literature on school discipline. Suspended students have
lower achievement and attendance and higher rates of later misconduct, arrest, and incarcer-
ation, and the racial gap in discipline moves with the racial gap in achievement (Noltemeyer
et al., 2015; Gregory et al., 2010; Morris and Perry, 2016; Pearman et al., 2019; Gerlinger
et al., 2021; Fabelo et al., 2011; Davison et al., 2022; Welsh and Rodriguez, 2024). Causal

designs point the same way for the suspended student: being suspended lowers a student’s



own achievement (Lacoe and Steinberg, 2019; Chu and Ready, 2018; Anderson et al., 2019),
and students assigned to stricter principals or schools are more likely to drop out and to
be arrested and incarcerated as adults (Sorensen et al., 2022; Bacher-Hicks et al., 2024),
consistent with evidence that time out of school and early contact with the justice system
raise the likelihood of crime (Anderson, 2014; Cook and Kang, 2016; Lochner and Moretti,
2004; Aizer and Doyle Jr, 2015; Mueller-Smith, 2015; Dobbie et al., 2018). The effect of
a suspension on the suspended student’s classmates is less settled. Disruptive peers lower
their classmates’ achievement and adult earnings (Carrell et al., 2018; Sacerdote, 2011), so
removing a disruptive student could help the students who remain.

Discipline reforms reliably reduce recorded suspensions (e.g. Hashim et al. (2018); Baker-
Smith (2018); Lincove et al. (2024)), but their effects on achievement vary with implemen-
tation and with what schools do in their place. Several studies find achievement gains
following restrictions on exclusionary discipline, including in New York City, Chicago, and
Charlotte-Mecklenburg (Craig and Martin, 2026; Hinze-Pifer and Sartain, 2018; Karger and
Komisarow, 2024; Adukia et al., 2025). Other settings find null or negative academic ef-
fects in Los Angeles, Pittsburgh, and Massachusetts Pope and Zuo (2023); Augustine et al.
(2018); Cleveland (2024). This heterogeneity appears partly to reflect how schools respond:
in Philadelphia, Rhode Island, and Arkansas the effects of suspension reform varied with
schools’ compliance and the disciplinary practices they adopted in place of suspensions (La-
coe and Steinberg, 2018; Steinberg and Lacoe, 2018; Craigie, 2022; Anderson, 2018; Anderson
and McKenzie, 2022). Reductions in recorded suspensions can also mask shifts into other
disciplinary channels, as documented in New York City (King et al., 2026). Discipline re-
form has more consistently positive effects on school climate and safety in New York City,
Chicago, and Pittsburgh (Craig and Martin, 2026; Hinze-Pifer and Sartain, 2018; Augustine
et al., 2018), with evidence that climate drove the academic effects in New York City. Over-
all, the literature suggests that the impacts of discipline reform depend on how reforms alter
schools’ discipline practices and climate.

One reading of this evidence is that discipline affects achievement through school climate
rather than through the individual suspension. Orderly and safe schools with strong rela-
tionships between students and teachers have higher achievement (Brookover et al., 1978;
Kutsyuruba et al., 2015; Dulay and Karadag, 2017); organizational climate predicts teacher
retention and, through it, student achievement (Kraft et al., 2016); and in Massachusetts,
teachers differ measurably in the climate their students report, with consequences for achieve-

ment and for gaps between groups (Backes et al., 2022). If suspension is one visible instru-



ment among many that a school uses to maintain order, then reducing its use need not
change climate, and the achievement effect of suspension reform may depend on what a
school replaces suspension with.

This paper also contributes to the charter school literature. Lottery-based studies show
that urban charter schools generate large test score gains.®> The most effective charter schools
share a bundle of practices including strict discipline, high expectations, extended instruc-
tional time, and intensive tutoring (Angrist et al., 2013; Dobbie and Fryer, 2013; Chabrier
et al., 2016). Injecting this bundle into district schools can increase achievement (Fryer,
2014). We add to the literature by disentangling the effect of charters on achievement
with and without strict discipline, arguably the most controversial charter practice. We ask
whether the success of urban charter schools is due to, despite, or independent of their high
suspension rates.

The next section describes the Massachusetts Chapter 222 reform. Section 3 describes
the data and the charter lotteries. Section 4 presents descriptive trends and the empirical
strategy, Section 5 presents the main results, Section 6 examines mechanisms and robustness,

and Section 7 concludes.

2 Background

Concern over the frequency and consequences of exclusionary discipline motivated Chap-
ter 222. Suspensions remove students from instruction, and they fall disproportionately on
Black and Hispanic students and on students with disabilities (Wald and Losen, 2003; Losen
et al., 2016). Advocacy groups across the state lobbied the governor and legislature to ad-
dress concerns about existing disciplinary practices in a coordinated campaign that included
written appeals to the governor and reports documenting the number of students excluded
from school and racial and disability disparities in exclusion (Dahlberg, 2012; Taylor et al.,
2014). Advocates argued that suspensions are often a precursor student drop out and other
negative, longer-term consequences, and pointed to racial and special education disparities
in suspension rates. They lobbied for legislation to reduce the number of students excluded
from school, improve the fairness of the discipline process, educate students excluded from
school, and generate new data for the Massachusetts Department of Elementary and Sec-
ondary Education (MA DESE) to assist schools.

3For example, see Hoxby and Murarka (2009); Dobbie and Fryer Jr (2011); Angrist et al. (2010, 2012,
2016); Abdulkadiroglu et al. (2011); Setren (2021); Chabrier et al. (2016).



Concern over the high level of suspension in charter schools also motivated advocates.
Figure 1 shows that in 2006, about 29 percent of Boston charter middle school students
had at least one out-of-school suspension, compared to 12 percent in the traditional Boston
Public Schools (BPS). In-school suspension rates were close to zero in BPS but about 8
percent in Boston charter middle schools. High charter suspension rates drew sustained
public attention and, after the law took effect, state warnings to individual charter schools
(Pattison-Gordon, 2016; Vaznis, 2019).

Massachusetts legislators signed Chapter 222, An Act Relative to Student Access to Ed-
ucational Services and Exclusion from School, on August 6, 2012. The legislation went into
effect on July 1, 2014 (Massachusetts Department of Elementary and Secondary Education,
2016). The law aimed to reduce the use of exclusionary disciplinary practices, namely sus-
pensions and expulsions, through several new policies. Chapter 222 created more detailed
reporting requirements for suspensions, to both parents and to MA DESE. Prior to 2012, MA
DESE only collected the reason for suspension and length of suspension for violent offenses
or offenses committed by students with disabilities. For other offenses and general education
students, districts only reported the number of suspensions and whether they were in or out
of school suspensions to the state. Following 2012, information on length of suspensions and
offense type was collected for all students.

The law also improved reporting of suspensions to parents. Chapter 222 required schools
to send parents a written report explaining the suspensions and ging parents the opportunity
to meet to discuss it. Students had the right to bring legal counsel to these meetings and to
appeal when their total suspensions exceeded 10 days.

Chapter 222 also required that students have the opportunity to make academic progress
during a period of suspension through make-up assignments and assessments. If the school
suspended a student for 10 or more consecutive days, then the school had to create an
education service plan which could include tutoring, an alternative school placement, or
online learning.

Legislators intended these new administrative requirements to both reduce the use of
suspensions, especially lengthy suspensions, and support the learning of suspended students.
As another deterrent, the law tasked the Massachusetts School Commissioner with investi-
gating schools with a “significant number” of students with more than 10 total suspension
days in a year. Schools with concerning suspension rates or racial disparities in suspension
rates had to join the Rethinking Discipline Professional Learning Network which provided

support for schools to reduce suspension rates. MA DESE warnings about high suspension
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rates were made public and covered by the media.* The law did not specify alternative

discipline models or practices that schools should use instead of suspension.

3 Data

To estimate causal effects of suspensions and disciplinary environments on learning, we
linked charter lottery records to administrative data from the Massachusetts Department
of Elementary and Secondary Education (MA DESE). The administrative data includes
student-level enrollment and demographic records for all MA public schools between school
years 2002-2003 and 2023-2024. Demographic information includes gender, race, ethnicity,
low-income status, special education status, and English Learner status. We use demographic
traits from the year of charter application since special education and English Learner clas-
sifications can change over time, particularly after charter enrollment (Setren, 2021).

Since charter attendance is a treatment of interest, if in a given school year a student is
enrolled for even one day at a charter school, the student is considered enrolled in a charter
for that school year. Otherwise, we determine the student’s school based on the maximum
number of days attended. This conservative definition of treatment counts lower-achieving
students who might leave charters mid-year towards the treatment group.’

We also use annual math and English standardized test scores from the MCAS exam that
is administered to MA public school students in grades 3 through 8, and 10. Since students
may retake the test if they repeat a grade, we follow the literature in considering test results
for the first attempt only.® We standardize the test scores for each subject by grade and

year to have mean zero and unit standard deviation at the state level.

Discipline data

We merge the state administrative enrollment, demographic, and test score data with
suspension data. Prior to 2012, the state administrative data included variables for the
number of total days in a school year that a student was in-school suspended and out-of-

school suspended and whether a student was expelled. The length of each suspension and the

4See for example Pattison-Gordon (2016) and Vaznis (2019).

5Other papers implementing the same or similar strategies include Setren (2021); Abdulkadiroglu et al.
(2017, 2016); Angrist et al. (2016, 2013).

6In school years 2014 and 2015, Massachusetts experimented switching the standardized test to PARCC
exams instead of MCAS. We use the MCAS-corresponding scores provided by MA DESE in the PARCC
test score datasets for all PARCC scores.



reason for the suspension were only collected if the offense was violent or if it was committed
by a student with a disability. Chapter 222 reform resulted in the documentation of the
length of suspensions and reason of suspension for all students in the state administrative
data starting in 2012.

When analyzing suspensions and expulsions as outcomes, we consider incidents through-
out the academic year. However, when estimating the treatment effect of suspensions on test
scores and grade progression outcomes, we limit the suspension data to incidents occurring
prior to April of each school year so that we only include suspensions that occurred before the
exams; Figlio (2006) shows that schools’ use of suspension shifts around testing windows.”

Table 1 summarizes discipline in BPS and Boston charter middle schools in three periods:
before Spring 2012; from Spring 2012 through Spring 2014, spanning the law’s signing and
implementation; and after Spring 2014. Charter students were suspended out of school at
much higher rates than BPS students in every period, but the charter rate did not fall
steadily: 18.4 percent of charter student-years had an out-of-school suspension before 2012,
21.8 percent in 2012-2014, and 17.3 percent after the law took effect, while the BPS rate fell
from 9.6 to 7.9 and then 7.5 percent. In-school suspension rose in both sectors, from 2.3 to
5.7 and 6.0 percent of charter student-years and from 0.4 to 0.9 and 1.5 percent in BPS. Days
missed per student-year followed the charter out-of-school pattern, rising from 0.56 before
2012 to 0.93 in 20122014 and 0.86 after the law took effect, compared with 0.23 to 0.27
days in BPS. The suspension rate of a charter student’s school and grade was 20.7 percent
before 2012, 25.1 percent in 20122014, and 20.7 percent after 2014, compared with 9.9,
8.5, and 8.5 percent in BPS. Most charter out-of-school suspensions were for minor offenses:
16.9, 18.2, and 12.9 percent of charter student-years had an out-of-school suspension for a
minor offense in the three periods. The corresponding BPS offense shares are not comparable
across periods because, before 2012-13, offense type was recorded only for drug, violent, and

criminal offenses and for students with disabilities.

"We assume that students not cited in any suspension incidents were not suspended. For the purposes
of estimating unbiased and consistent charter attendance effects on suspensions, and suspension treatment
effects on outcomes, this assumption requires no differential suspension reporting between charters and other
MA public schools. If charters are on average better reporters, charter attendance effects on suspensions will
be overestimated.

While a thorough investigation of schools’ reporting habits is beyond the scope of this paper, it is unlikely
that differential suspension reporting would drive the results in this paper. If anything, since charters are
consistently under the criticism of over-suspending students, one might expect charters to under-report
rather than over-report suspensions. Moreover, higher prevalence of reported suspensions among charters is
consistent throughout many US public school districts with varying degrees of data quality collection and
reporting standards.



Several of our analyses use a predicted suspension propensity for each applicant. We
estimate a logistic regression of an indicator for being suspended in grades 5-8 on baseline
demographics, test scores, and disciplinary history, with grade fixed effects, in the sample
of Boston students who never applied to a charter, and use the fitted model to predict
a propensity o; for each charter applicant from the applicant’s own baseline traits. The
propensity can be read as the probability that a TPS student with the applicant’s baseline
characteristics is suspended during middle school. Appendix Table A.1 reports the model:
Black, Hispanic, low-income, older, and previously suspended students have higher predicted
propensities, while female, Asian, English learner, and higher-scoring students have lower
propensities. Appendix Figure A.2 shows that the score strongly predicts realized suspen-
sions among charter applicants. The share of applicants suspended in the first year after
the lottery rises from about 2 percent in the lowest propensity bin (0 to 0.1) to about 80
percent in the two highest bins, and the share ever suspended in middle school rises from
about 5 percent to 80 to 90 percent. About 40 percent of applicants have a propensity
below 0.2, and fewer than 2 percent have one above 0.7. The average propensity is stable
across cohorts: 0.255 among applicants in the 2011 and 2012 cohorts and 0.265 among the
2013-2016 cohorts (Table 4).

Charter lotteries

We use Boston charter middle school admissions lottery records for applicant cohorts
from Spring 2004 through Spring 2016 (entry in school years 2004-05 through 2016-17). This
sample includes 15 of 17 Boston charters offering middle school grades during the sample
period.® Appendix Table A.16 lists the charter schools and cohort years in the sample,
together with the reasons particular school-years are excluded (schools not yet open, no
records, no offer variation, or no middle school entry grade). The lottery sample is thin
before 2007, when only two schools have usable records, grows to a peak of 2,113 unique
applicants in 2011, and thins again in 2015 when several schools had no offer variation.

Two points on sample selection are worth emphasizing;:

e Focus on Boston. Focusing on Boston allows us to use multiple charter lottery offers
as instruments for suspensions and charter attendance in investigating the mechanisms
behind Chapter 222’s effect.

8This excludes Kennedy Academy for Health Careers (formerly Health Careers Academy) and Helen
Davis Leadership Academy (formerly Smith Leadership Academy) which declined to participate.
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e Focus on middle school. We focus on lotteries for middle school entry (grades 5 and 6)
for three reasons. First, as we show in Appendix Figure A.1, suspensions are primarily
a middle school phenomenon in Massachusetts: the charter—-BPS gap in out-of-school
suspension is largest in grades 5 through 7. Second, test scores are available for grades
3-8, allowing for estimation of test score treatment effects for 1 to 4 years following
charter treatment, which is not possible for high school applicants. Finally, middle
school applicants have 2-3 baseline grades with test score and discipline histories with

which suspension propensities can be computed.

Lotteries take place in the Spring semester for entrance in the following Fall. Students receive
initial offers or get a place on the randomly ordered waitlist. When students initially offered
seats decline attendance, offers are made to waitlisted students. We consider a student to
have a charter offer if they receive an initial or waitlist offer. Angrist et al. (2016) present
charter attendance effects on test scores for initially and waitlisted applicants separately.
Importantly, siblings of students currently enrolled in the school receive priority in the
lottery. These applicants are excluded from analyses as they are not subject to randomiza-
tion. Students who live outside of Boston receive lower priority and are also excluded from

the analysis because commonly they have no variation in charter offers.

Linking datasets

Lottery records are matched to the state administrative enrollment data (SIMS) based
on full name and date of birth. Unique identifiers, available in all administrative datasets,
are then used to construct a panel dataset tracking applicants across time. This panel
includes demographic controls, baseline variables, treatment variables, and outcome variables
built by linking administrative data on student enrollment, demographics, test scores, and
disciplinary records to the list of Boston charter middle school lottery applicants. The Data
Appendix describes each of the data sources and linking procedures, which follow Setren

(2021) and Angrist et al. (2016, 2013).

4 Descriptives & Empirical Strategy

4.1 Descriptive Outcome Trends

Figure 1 plots the share of 5th-8th graders suspended out of school (top panel) and in
school (bottom panel) each year from 2006 to 2019 in Boston charters and in BPS, for all

11



Boston students at schools open throughout the period, excluding exam schools. Out-of-
school suspension in charters fell from about 29 percent of students in 2006 to the low 20s
by 2011-2013 and then steadily to roughly 10 percent by 2019, while the BPS rate fell from
about 12 percent to 6-7 percent. The charter-BPS gap in out-of-school suspension therefore
narrowed from about 17 percentage points to about 4, with most of the narrowing after
the law took effect in 2014; by 2019 the charter out-of-school suspension rate was close to
the BPS rate at the start of the period. In-school suspension shows no such convergence.
Charters remained at roughly 4 to 8 percent throughout, while BPS rose from near zero to
about 2 percent after 2013.

Figure 2 reports event-study estimates from OLS regressions of a suspension indicator
on year dummies interacted with an ever-in-charter indicator, with school and grade fixed
effects and demographic controls, in the same all-Boston sample. FEach coefficient is the
charter—BPS gap in that year relative to the gap in 2012. The out-of-school gap was 6 to 7
percentage points above its 2012 level in 2006-2008 and 4 to 5 points above in 2009-2011,
so the gap was already narrowing before the law was signed. It then remained roughly flat
through 2014 and fell steadily thereafter, reaching about 12 points below its 2012 level by
2019 (about 19 points below its 2006-2008 level). The post-2014 point estimates are all
negative, although only the 2017 and 2019 estimates are individually distinguishable from
zero. The in-school gap shows no significant change in any year after 2012.

Figure 3 repeats the exercise for standardized MCAS scores. Relative to BPS, charter
students’ scores rose by 0.25 to 0.33 standard deviations between 2006 and 2012 in both
subjects, changed little in 2013-2014, and then declined, ending 2018-2019 near their 2006
relative level. Because these are changes relative to 2012 rather than levels, the figure does
not by itself show whether charter students continued to outscore BPS students; the lottery-
based year-by-year estimates in Appendix Figure A.3, discussed below, show that charter
attendance effects on math remained large and positive throughout, and English effects did
so through 2015.

These patterns might lead policymakers to conclude that Chapter 222 roughly halved
out-of-school suspensions, did not affect in-school suspensions, and made charter schools less
effective. However, these raw comparisons use all Boston 5th—8th graders rather than lottery
applicants, and the patterns could at least partially be due to other changes in Boston. For
example, the types of students who applied to and enrolled in charter schools could have
shifted. We could see declines in suspensions if more students with a low likelihood of sus-

pension applied at higher rates to charter schools. Perhaps the types of students who applied
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to charters following the sector’s expansion benefited less from charter school enrollment or
had relatively better schools to attend if they did not win a charter admission lottery. If
the types of charter schools that were expanding and opening during this time had lower
suspension rates, that could also contribute to a downward trend in suspensions. Similarly,
the charter schools could have become less effective as the sector expanded. Therefore, to
understand the causal impact of the suspension reform and whether charter schools’ impact
on suspension changed during this period, we need to control for these potential applicant

and school selection issues.

4.2 Charter Lotteries and Difference-in-Differences

To do this, we use random lottery offers to enroll in charter schools to estimate the
causal impact of attending a charter compared to a traditional public school (TPS) in the
sample of charter school applicants. We combine this instrumental variable lottery strategy
with difference-in-differences to estimate whether charter effects changed after the signing
or implementation of Chapter 222 using a Difference-in-Differences Instrumental Variables
(“IV-DD”) approach. The effect of Chapter 222 on student outcome Yj; is coefficient v in the

following second stage regression:
Yi=  a+BDy+7[Dix Lysey] + X4 0+ 64 + €, (1)

where Dy, is the number of school years through year ¢ in which charter applicant ¢ has been
enrolled in a charter.” The indicator 1y} controls for whether year ¢ is after Chapter 222
was signed or went into effect.!”

The first stage regressions for years of charter attendance before and after Chapter 222

9As in Angrist et al. (2013), we define a student to be enrolled in a charter for the whole school year
even if the student only attended the charter for a single day in that year.

10Chapter 222 was signed in August 2012, but its requirements bound schools only from July 2014. Our
preferred specification therefore uses 2014 as the event year, so that 1~} equals one for school years 2015
onward. Because Figure 1 suggests that some schools began changing suspension practices after the law was
signed but before it took effect, we also report a specification with 2012 as the event year throughout, in
which the post period includes the two years between signing and implementation.
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are

Dyy= 0+ 17+ K1 [Zlit X 1{t>t*}] + Ka [Zm x 1{t>t*}] + VX5 4+ A+ Ag + pa,
(2)

Dy X Tggspy = E+ 72+ p1 [Zlit X 1{t>t*}] + P2 [Zm X 1{t>t*}] + @' X + 0, + 0y + vy,
(3)

where Z;; indicates whether applicant i received an initial offer on the day of the lottery
from any charter school and Zy; indicates whether they received any offer from a charter
school on either the day of the lottery or from the waitlist. The coefficients A\ and o are the
same set of fixed effects as in Equation 1.

The key assumption for a causal interpretation of « is that potential outcomes of charter
vs. TPS students would have followed parallel trends but for Chapter 222, or equivalently,
that the charter attendance effect would have remained constant after Chapter 222 had the
policy not taken effect. Appendix Figure A.3 plots lottery-based 2SLS estimates of the effect
of ever attending a charter on test scores separately by calendar year. Math effects are large
and positive in every year from 2007 to 2016, roughly 0.6 to 0.8 standard deviations through
2013, before falling to about 0.6 in 2014 and 0.4 in 2015-2016. English effects rise from about
zero in 2007 (a point estimate near —0.1, imprecise) to about 0.35 by 2009, remain between
about 0.4 and 0.47 from 2010 through 2015, and fall to about 0.06, not distinguishable from
zero, in 2016. The rising pre-period English effect is a caveat for the English difference-in-
differences estimates, which we report but interpret cautiously. Cohodes et al. (2021) likewise
finds stability in Boston charter test score effects for the charter networks that expanded in
2010 even though the types of students who applied to charters changed during that time.
For suspensions, Figure 4 (discussed in Section 5.2) plots the annual 2SLS charter suspension
effect, which was imprecisely estimated at roughly 34 to 41 percentage points in 2007-2008,
fluctuated between roughly 13 and 27 points from 2009 to 2014, and fell to about 9 points
in 2015 and 6 points in 2016, neither clearly distinguishable from zero.

Appendix Tables A.2 and A.3 show pooled and year-by-year covariate balance regres-
sion results, respectively. Offers are largely but not perfectly balanced: five of 63 pooled
coefficients are significant at the 5 percent level, including immediate and waitlist offer coef-
ficients of opposite sign for days of out-of-school suspension, and the joint p-values are 0.089
to 0.138; in the year-by-year regressions the joint p-values are below 0.05 in 2009, 2011, and
2015. All lottery-based regressions control for baseline covariates, including sex, race and

ethnicity, free or reduced-price lunch, special education and English learner status, math
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and English scores, total and unexcused absence rates, and suspension history (in-school
and out-of-school suspension, expulsion, days suspended, and offense type). Appendix Table
A.5 shows that lottery offers modestly increase the probability that an applicant remains
in a Massachusetts public school and has a test score. Among non-offered applicants, 96
percent are enrolled one year after the lottery and 88 percent four years after, and 93 and 76
percent have MCAS scores; offers raise these rates by 1.3 to 2.3 percentage points, with the
differences statistically significant at the 10 percent level or better in every year. Because
charter attendance retains students who would otherwise leave the state data, and such stu-
dents are typically lower achieving, this differential attrition would if anything bias charter
test score effects downward.

Appendix Table A.4 shows that the first stages for initial and any offers are strong and
statistically significant. An initial offer raises the probability of ever attending a charter
by 16.5 percentage points and any offer (initial or waitlist) by 28.1 points under the 2014
timing (20.6 and 30.8 points under the 2012 timing), with Sanderson-Windmeijer F-statistics
between 858 and 3,976. In the per-year model, the Angrist-Pischke conditional first-stage
F-statistics for years in charter and its post-reform interaction are 1,266 and 2,202 under the
2014 timing and 988 and 3,345 under the 2012 timing (Table 2).

4.3 Multiple Endogenous Variables: Separating the effects of sus-

pension and charter attendance

The IV-DD estimates compare the charter effect across students, but they do not iden-
tify the effect of being suspended. Suspended students score lower than their peers within
both sectors: among charter applicants, suspended students attending BPS score 0.14 and
0.12 standard deviations lower in math and English than non-suspended BPS students, and
suspended charter students score 0.04 (not significant) and 0.11 standard deviations lower
than non-suspended charter students, controlling for the suspension propensity and baseline
covariates (Appendix Table A.8). The key identification question is whether these gaps are
caused by suspensions, or by omitted factors outside the school’s control, such as problems
at home (Steinberg and Lacoe, 2017), that affect both the behaviors that lead to suspension
and learning.

To separate the two, we estimate an additive model in which the effect of attending a

charter and the effect of being suspended enter linearly. We stack each applicant’s test scores
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across the years following the lottery and estimate
Yie = ¢+ x15m + xeDir, + W' X + 0k + 0 + 5 + €in, (4)

where Yj; is applicant ¢’s math or English score k years after the lottery, S;; is a dummy
for whether applicant ¢ has been suspended (out of or in school) at any point between the
lottery and year k, and D;, is a dummy for whether applicant ¢ has attended a charter by
year k. X; is defined as in Equation 1 and also includes the suspension propensity o; and the
set of lotteries the applicant entered, and 0y, d,, and d, are fixed effects for years since the
lottery, application year, and outcome grade. Standard errors are clustered by student. We
also estimate a model with an interaction term to test whether suspensions have different
effects at charters than at TPS:

Yie = ¢+ x15i + X2Dix + x3 (Dir X Six) + W' Xi + 0k + 04 + dg + Eiks (5)

in which the effect of suspension on charter students is x; + x3 and the effect of charter
attendance on suspended students is x2 + X3.

Neither S;, nor Dy, is randomly assigned, and a single lottery offer cannot instrument for
both. We use two strategies to obtain a second source of variation. Both use charter lottery

offers to identify charter attendance; they differ in the variation used to identify suspension.

Approach 1: Differences in discipline across charters and students

The first approach leverages cross-charter variation in suspension rates. If a student
wins a charter lottery to a school with a stricter disciplinary environment, she is more likely
to be suspended in that charter but continues to experience the same charter attendance
effect as students who attended other charters. Differences in strictness should matter most
for the applicants most at risk of suspension. The variation that identifies suspension in
this approach is the interaction of fixed differences in discipline across charters with each
applicant’s own risk of suspension. We therefore instrument D;; and S;, with a full set of
school-specific offer dummies and their interactions with an indicator h; for a suspension
propensity at or above the 90th percentile of the applicant distribution. The first stage for

suspension is

Si= > (MaZii+ 72 25) + Y (w325 + TasZ3) hi + V' Xy + M+ Ao + Ag + i, (6)

s
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where Zj; and Z3; indicate whether applicant 7 received an initial offer and any offer from
charter school s, X; includes h;, and the first stage for D;; takes the same form. The
offer main effects move charter attendance, and the offer-by-propensity interactions move
suspension, because schools differ in how often they suspend the high-risk students they
enroll. We also report versions in which the offers are interacted with linear and squared
propensity and with four propensity bins in place of h;. In the interaction model (Equation
5), the same instruments also identify Dy, x S

This approach assumes that, suspension decisions aside, the effect of charter attendance
on test scores is the same at every charter and for applicants at every level of suspension
risk. If charters that suspend more are also more or less effective for other reasons, or if high-
propensity applicants gain more from some charters than from others for reasons unrelated to
suspension, the interacted offers pick up that heterogeneity and y; absorbs it. The approach
also asks a lot of the data: it uses dozens of instruments, and for the smaller lotteries the

interaction of a school’s offer with h; is nonzero for only a few applicants.

Approach 2: Reform-induced changes in charter discipline

The second set of approaches uses the reform itself as the source of variation in suspen-
sion. Chapter 222’s procedural requirements should bind most tightly at the schools that
suspended most, and Table 7 shows that the charter networks with the highest pre-reform
suspension rates cut suspensions the most. After the law took effect, then, an offer from a
strict charter should lower an applicant’s suspension exposure by more than an offer from a

lenient one.

4.3.1 Charter Discipline Decline Grouping

We first group the charter networks by three suspension characteristics: the pre-reform
level of out-of-school suspension in the three springs before 2012; the change in that level
between the pre-2012 springs and 2014-2016; and the change in the estimated charter sus-
pension effect. The level scheme sorts networks into high and low groups, and the two change
schemes add a moderate group. Networks without enough oversubscribed lotteries to classify

form an “other” group.

1 Charters’ disciplinary codes and educational philosophies are determined at the charter network level;
some networks have only one charter school operating in Boston. The fifteen charter schools for which lottery
records are available are listed in Appendix Table A.16. Setren (2021) uses a similar interacted-instrument
strategy to analyze special education reclassification in charters.
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For each scheme we estimate one IV-DD model in which all of its groups enter together.
For each group, years enrolled in one of the group’s charters and the interaction of those
years with the post-reform indicator are endogenous, which gives six endogenous terms for
the level scheme and eight for each change scheme. They are instrumented by group-specific
immediate-offer and ever-offer indicators and their interactions with the post-reform indi-
cator. The models include outcome-year, application-year and grade fixed effects, absorb
lottery risk set x application year, and partial out the baseline covariate set; standard er-
rors are clustered by student. The sample is the stacked student-year panel for grades 5-8
through 2017. For each scheme we test whether the high and low groups have the same char-
ter effect, separately for the pre-reform effect and for its post-reform change; these p-values

are the final row of each panel in Table 7.

4.3.2 Charter OSS Strictness Decline Linearly Modeled

We measure each charter’s pre-reform strictness, R, as the share of its grade 5-8 student-
years in school years 2011 through 2014 with an out-of-school suspension, standardized
across the lottery schools, and assign each applicant the strictness of the strictest charter
that offered her a seat, R; = max,. z3,=1 I, with R; = 0 for applicants who received no
offer. Using the maximum, rather than the offered school the applicant attends, keeps R;
a function of lottery outcomes alone. Letting Py, = 1y;k)>2014y indicate that applicant 4’s
outcome k years after the lottery is observed in school year 2015 or later, the instrument for

suspension is ZX = Py, x R;, and the first stage for suspension is

Sik = VZj+7Zi+p (Qi X Pi) + £ (Zy; X Py,)
+ Z Tk (Rz X 1{k:k’}) + V/Xi + )\k + )\a + )\g + Wik, (7)
k/

where Z; is the vector of charter offer instruments, (); is the vector of dummies for the set of
lotteries the applicant entered, and Z; indicates any charter offer. The offer instruments Z;
continue to identify charter attendance. The three sets of controls isolate the lottery-driven
part of Z&. Interacting the lottery sets with Py, absorbs any post-reform change common to
applicants who applied to the same schools, such as a shift in outcomes among applicants
to strict charters regardless of whether they won. Interacting any offer with Py absorbs
the average change in the charter effect after the reform, which is the IV-DD parameter
v. Interacting R; with years since the lottery absorbs the mechanical growth of cumulative

suspension with time since the lottery, since later outcome years are more likely to fall after
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2014. The coefficient v therefore compares applicants offered seats at charters of different
pre-reform strictness, observed the same number of years after the lottery, before and after
Chapter 222 took effect.

The key assumption for this approach is that, absent the reform’s effect on suspensions,
the difference in test score effects between strict and lenient charters would have been the
same before and after 2014. This is a parallel-trends assumption on the strictness gradient
of the charter effect, analogous to the assumption behind the IV-DD estimates. In principle,
it can replace Approach 1’s assumption of homogeneous charter effects, since strict and
lenient charters could differ in effectiveness as long as the difference is stable over time. As
implemented, however, the school offer dummies enter as excluded instruments for a single
charter attendance variable, so the models also restrict the charter effect to be the same at
every offering school. The Hansen J test rejects the overidentifying restrictions (p < 0.001) in
every specification that holds the school offers (Panels A and D of Table 8 and of Appendix
Table A.12), so this restriction, the validity of some instruments, or both are rejected, and
we read the estimates with that caveat. The parallel-trends assumption fails if strict charters
changed other practices at the same time as, or because of, their suspension reductions—
for example, replacing suspension with other disciplinary or climate practices—because the
estimate would attribute the effects of those practices to suspension. We therefore read y;
from this approach as the effect of the reform-induced change in suspension together with
whatever changed alongside it at the stricter charters.

Because 9;;. equals one in every year after a student’s first suspension, the reform cannot
move it for applicants suspended before 2015, which weakens the first stage for this measure.
We therefore also replace S;; with three measures of cumulative suspension intensity through
year k: the number of years with any suspension, total days suspended (winsorized at the
99th percentile), and the number of suspension incidents. In the interaction model, ZF x h;
serves as the instrument for D;;, x S;;. We estimate each model with four sets of offer
instruments: the full set of school-specific initial and any offers with their h; interactions,
as in Approach 1 (Panel A of Table 8, our preferred specification); school-specific any-offer
dummies alone (Panel D, our main sensitivity check); a single indicator for any charter offer,
which makes the two-endogenous-variable model just-identified (Panel B); and offer dummies
for charter networks (Panel C). The three-endogenous-variable versions are in Appendix
Table A.13.12

12The network groups are Uncommon Schools (Roxbury Prep, Dorchester Prep, and Grove Hall), Brooke,
Excel, and all other schools. In every specification, instruments that are nonzero for fewer than 30 applicants
in the estimation sample are dropped before estimation, all models use the same sample of applicants with
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We check the design in four ways (Table A.14). First, conditional on the offer instruments,
Z% should not predict charter attendance. Second, redefining the reform year as 2012 or
2013 and restricting the sample to outcomes observed before 2015, the placebo instrument
should predict neither suspension nor test scores. Third, an event study that replaces Z
with R; interacted with calendar-year dummies (2014 omitted) traces the full pre-reform
path and shows whether 2015 marks a break or the continuation of a trend (Appendix Table
6). Fourth, the three Uncommon campuses sit at the top of the strictness distribution,
account for a large share of offers, and merged and expanded between 2011 and 2013, so
we re-estimate each model controlling for Uncommon offers interacted with calendar-year
dummies (Appendix Table A.12) and, separately, dropping applicants offered an Uncommon
seat. We also measure strictness using any suspension (in or out of school) rather than out-
of-school suspension alone, and over school years 2011 and 2012 only, a window that ends
before the placebo reform dates. The attendance check with the school any-offer dummies
alone, the sample without Uncommon offers, the two alternative strictness measures, and
weak-instrument-robust inference come from a re-run that is under way.

The two approaches rest on different assumptions. Approach 1 requires charter effects to
be the same across schools but uses every applicant cohort. Approach 2 is designed to allow
charters to differ in effectiveness, but as implemented it also restricts the charter effect to be
the same at every offering school, a restriction the Hansen J tests reject; it further requires

any differences in effectiveness to be stable across the reform and requires

5 Results

5.1 IV-DD

The decline was concentrated in out-of-school suspension, the form of exclusion the law
targeted. The per-year charter effect on out-of-school suspension fell by 5.6 points from a
pre-reform effect of 7.8 points, while the effect on in-school suspension fell by a smaller and
only marginally significant 0.9 points from a pre-reform effect of 2.3. The per-year charter
effect on being suspended for at least a given number of days fell at every reported threshold
(1-6 and 10 days), in each case significant at the 5 percent level or better. Charters had
no effect on expulsion in either period. Using the signing year as the policy year instead

(columns 2 and 3), the per-year charter effect on any suspension fell by 5.7 points from 10.4,

both math and English scores.
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with reductions of 4.1 points in out-of-school suspension (significant at the 1 percent level)
and 1.1 points in in-school suspension (5 percent level). Both declines in any suspension are
significant at the 1 percent level, but relative to the pre-reform effect the decline is larger
under the 2014 timing (about three-quarters, against just over half under the 2012 timing),
which suggests that the reduction in charter suspensions grew as the law’s requirements took
hold rather than occurring all at once at signing.3

Consistent with prior analysis of Boston charter schools (Abdulkadiroglu et al., 2011;
Cohodes et al., 2021), we find large academic gains from enrolling in a charter school in Table
3. Prior to Chapter 222 taking effect, each year of lottery-induced charter attendance raised
math scores by 0.267 standard deviations and English scores by 0.158 standard deviations
(column 4). After the law took effect, both per-year effects fell significantly: the math effect
by 0.116 standard deviations and the English effect by 0.052 (column 5, both significant at
the 1 percent level), about two-fifths and one-third of their pre-reform size. Measured from
the law’s signing instead (columns 2 and 3), the pre-reform per-year math effect was 0.312
standard deviations and fell by 0.134 after 2012, and the English effect of 0.176 fell by 0.056,
both significant at the 1 percent level and again about two-fifths and one-third of the pre-
reform effects. Together, the two specifications indicate that charter attendance continued to
raise test scores after suspension reform, with implied post-reform per-year effects of about
0.15 standard deviations in math and 0.11 in English (2014 timing), but that these gains
were significantly smaller than before. Because the declines are similar under the two policy
years, the estimates cannot tell whether the decline occurred between the law’s signing and
its implementation or as the law took hold. Because the charter effect on English scores
was rising before 2012 (Appendix Figure A.3), the English difference-in-differences estimates
should be read with that pre-trend in mind.!

13Panels D and E of Table 2 show that the decline fell on the offenses Chapter 222 governs. Under the 2014
timing, the per-year charter effect on being suspended for a Chapter 222 offense fell by 6.3 points from 8.9,
and the effect for minor offenses fell by 5.7 points from 8.1, while the changes for non-Chapter 222 offenses
(—0.3 points) and violent offenses (—0.8 points) are small and not significant. Descriptively (Table 1), the
share of charter students suspended out of school for a minor offense fell from 18.2 percent in 2012-2014
to 12.9 percent after 2014, compared with a fall from 5.0 to 3.5 percent in Boston TPS. Comparisons with
earlier years are not informative, because before 2012—13 the state collected minor offenses only for students
with disabilities, so pre-2012 minor-offense counts are understated. About one percent of students or fewer
in either sector are suspended out of school for criminal offenses, but out-of-school suspensions for violent
offenses rose in both sectors, to 5.4 percent in charters and 4.1 percent in TPS after 2014.

14 As shown in Appendix Table A.6, charter attendance effects grow with time since the lottery: pooling
all cohorts, the effect of attending a charter on math is about 0.34 standard deviations in the first year after
the lottery and about 0.6 in the second and third years, and the English effect grows from about 0.14 to
about 0.4.
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Appendix Figure A.3 shows the year-by-year pattern behind these averages, estimated
separately by calendar year for ever having attended a charter. Lottery-based charter effects
on math were roughly 0.6 to 0.8 standard deviations in every year from 2007 through 2013,
before falling to about 0.6 in 2014 and 0.4 in 2015-2016, while English effects were about 0.4
to 0.47 standard deviations in every year from 2010 through 2015 and fell to about 0.06, not
distinguishable from zero, in 2016. This pattern matches the post-reform declines in Table
3.

Grade repetition and school switching can be the result of excessive suspensions. Prior
to the policy, each year of charter attendance raised the probability that a student repeated
a grade by 4.9 percentage points from a base of 2.6 percent. After the law took effect this
effect fell by 3.3 points (3.4 points from 5.9 under the 2012 timing), roughly two-thirds.
Charter students were also less likely to switch schools: before the reform, each year of
charter attendance reduced the probability of switching by 3.0 points from a base of 22.5
percent (2014 timing), and after the reform this effect grew by a further 1.9 points, a change
that is not statistically significant (2.2 points, significant at the 10 percent level, under the
2012 timing). Charter attendance had no significant effect on total absences, which exclude
days of suspension: before the law, each year in a charter changed total absences by —0.16
days from a base of 9.4 days per year, and the absence rate fell by 0.2 percentage points,
significant only at the 10 percent level (2014 timing). Neither effect changed significantly
after the law.

Students’ classroom environment also shifted following Chapter 222. Prior to the reform,
each year of charter attendance increased the share of a student’s classmates with a suspen-
sion by 6.8 percentage points from a base of 12.5 percent, and suspensions per pupil in the
student’s class by 0.22 from a base of 0.27. After the law took effect these effects fell by 5.4
points and 0.19 suspensions (4.7 points and 0.16 suspensions under the 2012 timing), about
four-fifths of their pre-reform size. Exposure measured at the grade level shows the same
pattern: the per-year charter effect on the grade-level suspension rate was 9.1 points before
the reform and fell by 7.6 points. The average charter student

Before the reform, ever enrolling in a charter raised the probability that a student plans
to attend a four-year college by 11.4 percentage points from a base of 56 percent, with no
detectable effect on graduating high school within four years (2014 timing). Using the signing
year as the policy year, neither effect changed significantly after Chapter 222. Using the year
the law took effect, the charter effect on planning to attend a four-year college is 15.8 points

larger after the reform (10 percent level), and the charter effect on four-year graduation is

22



14.3 points lower, which is not significant. These later-cohort estimates are imprecise, and

we interpret them as suggestive at most.

5.2 IV-DD Alternative mechanisms

The estimates in Section 4.2 halved the charter attendance effect on suspensions while
charter attendance effects on test scores remained large and positive. This section asks
whether the decline in charter suspensions could reflect changes other than charter disci-
pline practices, and whether the evidence is consistent with suspensions being a necessary
input to charter schools’ academic gains. We consider changes in the composition of charter
applicants, changes in the schools applicants attend when they lose a lottery, heterogeneity
in charter effects across students with different suspension risk, and heterogeneity across

charter networks that reduced suspensions by more or less.

5.2.1 Channels

Suspensions could affect achievement through four channels, and each makes a different
prediction for the evidence below. First, lost instruction: the suspended student misses class
(Lacoe and Steinberg, 2019), so a reform that reduces suspensions should raise the scores
of students who would otherwise have been suspended. Chapter 222 targets this channel
directly: schools must let a suspended student make academic progress during the removal
period, so even a suspension the reform does not prevent should cost less instructional time
than an otherwise identical suspension before the law. If this requirement was followed, the
lost-instruction channel predicts a smaller decline in the charter test-score effect than the
decline in the charter suspension effect alone would suggest. In Tables 2 and 3, the per-year
suspension effect fell by about three-quarters while the per-year math and English effects
fell by about two-fifths and one-third: test score effects did decline, but by proportionally
less. Second, peer removal: classmates gain when a disruptive student is removed (Carrell
et al., 2018; Sacerdote, 2011), so a reform should lower the scores of students who are rarely
suspended themselves, and most where suspensions fell most. Third, deterrence: the credible
threat of suspension shapes effort and behavior (Kinsler, 2013), so recorded suspensions can
fall with no change in outcomes as long as the threat remains, and students most at risk
of suspension lose most if it weakens. Fourth, climate: suspensions are one symptom of a
school’s disciplinary regime (Craig and Martin, 2026; Kraft et al., 2016), so if the regime is

otherwise unchanged a reform changes recorded suspensions and little else. The classroom-
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peer rows of Table 3 bear directly on the second channel; the split by suspension risk in
Table 5 separates the first from the third; and the split by charter network in Table 7 asks
whether losses appear where suspensions fell. The design cannot separate the third channel
from the fourth.

5.2.2 Student composition changes

If following Chapter 222 charter applicants were less likely to be suspended, then charter
suspension effects could fall without any change to suspension practices. This might come
about if charters’ reputation for high suspension rates caused students who were likely to be
suspended to choose other schools. We find the reverse: following Chapter 222, applicants
to charters have a higher predicted propensity to be suspended. Columns (5) and (6) of
Table 4 show that charter applicants in the three years leading up to the signing of Chapter
222 (applicant cohorts of spring 2010-2012) had an average suspension propensity of 0.16,
compared with 0.30 for applicants in the three following years (2013-2015); that is, a TPS
student with the baseline traits of a typical post-reform applicant would have been almost
twice as likely to be suspended in middle school as one with the traits of a typical pre-reform
applicant. The treated and untreated compliers in columns (1) through (4)—applicants
who attend a charter only if they receive an offer, weighted following Abadie (2003)—show
the same pattern (0.15 to 0.29 and 0.14 to 0.27). On observed traits the two cohorts look
similar: race, income, and special education shares are close, and the share with an out-
of-school suspension in the application year rises only from 3 to 5 percent. Therefore, to
the extent the propensity captures a real shift, the decline in charter suspensions happened
despite an increase in applicants’ likelihood of suspension.

Figure 4 displays the year-by-year trend in charter applicants’ average predicted suspen-
sion propensity, share low-income, and baseline test scores against the annual 2SLS charter
suspension effect. The charter suspension effect was about 15 percentage points in 2006
2007, spiked to about 33 points in 2008, fluctuated between roughly 15 and 27 points through
2013, and fell to 810 points by 2015-2016. Applicants’ average predicted propensity fell from
about 0.30 in 2006 to under 0.10 in 2011 and then rose sharply to about 0.30 in 2012-2014,
while the share low-income rose from about 0.65 to about 0.85 by 2013-2014 and baseline
math and English scores declined through 2011-2013 before recovering. The charter impact
on suspension thus appears uncorrelated with the suspension propensity of applicants over
the period as a whole, and the sharp increase in applicants’ propensity in 2012 coincides with

the beginning of the decline in the charter suspension effect. These patterns bias against
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finding declines in suspensions following Chapter 222. Appendix Table A.11 shows which
applicants are actually suspended: those suspended in the first year after the lottery are
less often female (38 vs. 52 percent), more often Black (62 vs. 45 percent), lower scoring
at baseline (math —0.75 vs. —0.31 standard deviations), and far more likely to have been
suspended before applying (21 vs. 6 percent), and after 2012 the suspended group became
somewhat more disadvantaged on each of these dimensions.

Table 4 also shows that compliers and applicants following Chapter 222 have slightly
higher baseline test scores (applicants’ baseline math rises from —0.46 to —0.42 standard

deviations and English from —0.55 to —0.49). Because charter effects are largest

5.2.3 Counterfactual school changes

Next we ask whether a change in the schools applicants attend when they lose a charter
lottery could explain the decline in charter suspension effects. Panel B of Table 4 describes
the school attended one year after the lottery. Untreated compliers attended BPS schools at
the same high rate before and after the reform (86 percent), and the average scores at the
schools they attended rose slightly, from —0.51 to —0.47 standard deviations in math and
from —0.60 to —0.52 in English. Treated compliers attended charters in both periods, and
the share of all applicants enrolled in a charter one year after the lottery rose from 35 to
49 percent as the sector expanded. Fallback schools thus improved modestly on test scores,
which if anything biases against finding charter test score effects after the reform. Suspension
rates at the fallback schools also changed little. At the schools untreated compliers attended,
6.0 percent of students were suspended in or out of school before the reform and 4.5 percent
after, while at the charters treated compliers attended the share fell from 25.7 to 10.2 percent.
The gap between the two narrowed from about 20 to about 6 percentage points because the
charters’ rate fell; the small decline at the fallback schools would, on its own, have widened
it. There is no indication that the fallback schools changed in a way that would mechanically

reduce the charter effect on suspensions.

5.2.4 Heterogeneous effects by students’ suspension risk

The average effects in Section 5 could mask offsetting changes for different students. If
suspensions benefit non-suspended students by removing disruptive peers, the reform could
have harmed low-risk students while helping high-risk students who were no longer removed
from class; if suspensions harm the suspended, the reverse. Table 5 estimates the IV-DD

model separately for applicants above and below the median predicted suspension propensity
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and for applicants who had and had not been suspended before applying, using the 2012
policy year; Appendix Table A.9 repeats the exercise with the 2014 policy year.

Charter attendance raised test scores substantially in every subgroup. Before the re-
form, each year of charter attendance raised math scores by 0.35 standard deviations for
above-median propensity applicants and 0.28 for below-median applicants (p < 0.01 for the
difference), and by 0.46 for applicants who had been suspended before applying compared
with 0.30 for those who had not (the pre-reform difference between these two groups is sig-
nificant for both math, p = 0.007, and English, p = 0.02). After 2012, the per-year math
effect fell for both propensity groups, but by more for high-risk students: by 0.16 standard
deviations for above-median propensity applicants and by 0.11 for below-median applicants,
both significant at the 1 percent level, and the difference is significant (p < 0.01); the corre-
sponding English changes are —0.08 and —0.04 (p = 0.04 for the difference). The reduction
in the per-year charter suspension effect, by contrast, was similar across risk groups: 6.8
points for above-median and 4.4 points for below-median applicants (p = 0.25 for the differ-
ence). For the smaller group of applicants suspended before applying (about 2,700 to 2,800
student-years), the post-2012 changes are imprecise and not distinguishable from the changes
for never-suspended applicants (p = 0.21 for both math and English). With the 2014 policy
year (Appendix Table A.9) the math decline is 0.15 standard deviations for above-median
and 0.08 for below-median applicants, and the difference is significant (p = 0.03); under this
timing the decline in the suspension effect is also larger for above-median applicants (9.3 vs.
3.7 points, p < 0.01).

These results do not fit the hypothesis that suspensions mainly protected low-risk stu-
dents’ learning. The charter math effect fell for both groups after the reform, but by half
again as much for high-propensity applicants (0.16 vs. 0.11 standard deviations per year
under the 2012 timing), even though their suspension effect fell by an amount not signifi-
cantly different from low-propensity applicants’ (6.8 vs. 4.4 points, p = 0.25; about 55 and
52 percent of the pre-reform effects). The decline for low-risk students leaves room for some
loss from peer removal, but the larger decline for high-risk students runs against the lost-
instruction channel and is in line with the deterrence and climate channels. Under the 2014
timing, both the suspension decline and the math decline are larger for high-propensity ap-
plicants. Both groups continued to gain from charter attendance: the implied post-reform
per-year math effects are about 0.19 and 0.18 standard deviations for above- and below-
median applicants (2012 timing). The larger decline among high-propensity students is

consistent with charters changing how they handled students at risk of suspension after the
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law; because applicants’ predicted propensity did not shift across 2012 (Table 4), it does not

reflect a change in the propensity measure itself.

5.3 Multiple Endogenous Variables: Separating the effects of sus-

pension and charter attendance
5.3.1 Approach 1: Differences in discipline across charters and students

Table 6 reports the estimates for math (Panels A-C) and English (Panels D-F), for three
ways of interacting the school offers with the propensity: an indicator for propensity at or
above the 90th percentile, linear and squared propensity, and four propensity bins. Columns
(1) and (2) report x7 and yo from Equation 4, columns (3) through (5) report x1, X2, and x3
from Equation 5, and columns (6) and (7) report the implied effects of suspension on charter
students (x1 + x3) and of charter attendance on suspended students (ys + x3). Angrist-
Pischke first-stage F-statistics appear below each coefficient. The instruments predict charter
attendance well: its F-statistic is 21 with the indicator instruments, 16 with the linear-and-
squared instruments, and 12 with the bins in the additive model, and between 8 and 13 in
the interaction model. None of the three instrument sets produces a strong first stage for
suspension or for the interaction. The F-statistic for suspension is 3.4 or less in every panel
of the additive model and about 1 or less in the interaction model, and the F-statistic for
the interaction is below 1 in every panel. The suspension and interaction coefficients are
therefore weakly identified under all three instrument sets, and we read them as suggestive
at best.

In the additive model, attending a charter raises math scores by 0.39 to 0.42 standard
deviations and English scores by 0.30 to 0.31 across all three instrument sets. The suspension
coefficient is positive for math with the indicator instruments (0.24 standard deviations,
significant at the 10 percent level) and the linear-and-squared instruments (0.22, significant
at the 5 percent level), smaller and not significant with the bins (0.09), and close to zero
for English with every set. With the interaction, the estimated effect of suspension at a
TPS is between —0.28 and —0.37 standard deviations for math and between —0.28 and
—0.36 for English (significant only for math with the linear-and-squared instruments, at
the 10 percent level), the charter effect for non-suspended students is 0.28 to 0.37 standard
deviations for math and 0.24 to 0.27 for English, and the interaction is large and positive,
so that the implied effect of being suspended at a charter is +0.34 standard deviations for
math with the indicator instruments (significant at the 1 percent level; 0.29 and 0.13 with
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the other two sets) and between 0.00 and +0.09 (not significant) for English, and the implied
effect of charter attendance on suspended students is 0.78 to 0.99 standard deviations for
math and 0.54 to 0.65 for English. The magnitudes in columns (3) through (7) are too
large to be credible as causal effects, the first-stage F-statistics for the interaction are below
1, and the assumption of homogeneous charter effects across networks is at odds with the
heterogeneity documented in the next subsection, so we do not interpret them as point
estimates. What the estimates do show consistently, across instrument sets and subjects, is
that suspended students who attend a charter score far higher than they would at a TPS,
and that there is no evidence that being suspended lowers a charter student’s test scores:
the implied charter-suspension effect is positive or near zero in every specification and never
significantly negative. This conclusion depends on measuring charter attendance as ever
attending a charter. When we instead measure it as years in a charter, the implied effect of
suspension for a student with one year in a charter is negative for English, —0.34 and —0.33
standard deviations with the indicator and bin instruments (significant at the 5 percent
level), and negative but not significant for math. Because the interaction is per year of
charter attendance in that specification, the implied effect rises with time in a charter, and
its point estimate is positive by the third year.

The reduction in classmates’ suspensions documented in Table 3 offers a complementary
reading. After the reform the average charter student had far fewer suspended classmates,
so if suspensions protected non-suspended students from disruption, the reform should have
lowered charter gains for low-risk students in particular. Table 5 shows that below-median
propensity students’ math gains also fell, by 0.11 standard deviations per year in a char-
ter (2012 timing), less than the 0.16 standard deviation decline for above-median students.
Because gains fell for both groups, this pattern cannot separate a loss of protection from
classroom disruption from other changes after the reform. The instrumental variables es-
timates in this subsection show no evidence that suspension lowers charter students’ test
scores, but the weak first stages for suspension mean that they cannot rule out moderate

effects in either direction.

5.4 Approach 2: Reform-induced changes in charter discipline
5.4.1 Charter Discipline Decline Grouping

If suspension reduction has a negative effect on test score effects, then we should expect

to see the biggest test score declines in the charter networks that reduced suspensions the

28



most.

Table 7 estimates the IV-DD model separately by groups of charter networks using the
2012 policy year, and Appendix Table A.10 repeats the exercise with the 2014 policy year.
Panel A groups networks by their pre-2012 suspension rate; Panel B groups them by the size
of the decline in their suspension rate from the three springs before 2012 to 2014-2016; and
Panel C groups them by the size of the decline in their estimated charter suspension effect
over the same window. Networks without enough oversubscribed lotteries to classify form
an “other” group.

Networks with high pre-reform suspension rates cut suspensions the most and kept their
test score gains. In Panel A, the charter effect on suspension at high-suspension networks fell
by 13.1 percentage points from a pre-reform effect of 30.3 points, while their math effect of
0.64 standard deviations did not change (the estimated change is +0.05, not significant). At
low-suspension networks the charter suspension effect fell by only 4.7 points from 10.9, yet
their math effect fell by 0.18 standard deviations from 0.51, significant at the 1 percent level.
The high-versus-low differences are significant for both math (p < 0.01) and suspension
(p = 0.01). Panels B and C tell the same story: the networks with the largest declines
in suspension rates or in charter suspension effects show no change in math effects (—0.02
and —0.01, not significant), while the moderate- and small-decline groups show declines
of 0.12 to 0.27 standard deviations, and the large-versus-small difference is significant in
Panel B (p = 0.03). English changes are small and mostly insignificant in every group.
With the 2014 policy year (Appendix Table A.10), high-suspension networks’ math and
English effects actually rise after the reform (by 0.16 and 0.18 standard deviations) while
low-suspension networks’ math effect falls by 0.14, and the Panel B and C patterns are
qualitatively unchanged.

Figure 5 shows the raw trends behind these estimates: for each charter network, the share
of students suspended and their average suspension propensity, together with average math
and English scores, from 2009 to 2019. Suspension rates fall sharply after 2012-2014 in most
networks, in some cases from around 50 or 60 percent of students to 10 or 15 percent, while

the networks whose test scores decline most are not those whose suspension rates fall most.

5.4.2 Charter OSS Strictness Decline Linearly Modeled

Figure 6 traces the reform instrument by calendar year. For each of the four suspension
measures and each test score, it plots the coefficients on the applicant’s offered strictness, R;,
interacted with calendar-year dummies from 2008 to 2019 (2014 omitted; 2020 has no rows),
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holding fixed the school offer dummies, any offer interacted with calendar year, R; interacted
with years since the lottery, the lottery sets interacted with the post-reform indicator, and the
controls in Equation 7. Table 6 reports the coefficients and joint tests of the pre- and post-
2014 coefficients. Table 8 reports the IV estimates of Equation 4 with ZF as the instrument
for suspension, for each of the four suspension measures and each of the four sets of offer
instruments (Panels A-D), and Table A.14 reports the design checks. The full offer set used
in Approach 1 (Panel A) is our main specification, and the school any-offer dummies alone
(Panel D) are the sensitivity check.. All coefficients are per standard deviation of strictness
across the lottery schools, about 16 percentage points of the pre-reform share of student-years
with an out-of-school suspension (derived as (0.511 — 0.234)/1.74: the Uncommon rate less
the rate at the mean, divided by the Uncommon standardized value); the three Uncommon
campuses, which suspended about half of their grade 5-8 students over 2011-2014, sit 1.73—
1.74 standard deviations above the mean. Standard errors are clustered by student. The
ever-suspended models include the grade 10 outcome (40,995 student-years), while the three
count measures are defined through the fourth outcome year only (34,159 student-years).
Suspensions at the strictest charters fell when the law took effect. Relative to 2014, a
one-standard-deviation increase in offered strictness lowers the probability of having been
suspended by 4.0 to 5.4 percentage points in every year from 2015 to 2019, significant at the
1 percent level, and lowers the number of years with a suspension by 0.08 to 0.14, significant
at the 10 percent level or better. Cumulative days and incidents fall by 0.65 and 0.51 in
2015; these declines are largest in 2015 and 2016 and are smaller and mostly insignificant
by 2018 and 2019. The pre-reform path, however, is not flat. Every pre-2014 coefficient for
the suspension measures is negative except incidents in 2012; the ever-suspended coefficients
for 2009 and 2010 (—0.033 and —0.032) and the years-with-a-suspension coefficient for 2009
(—0.067) are significant at the 10 percent level, and in 2013 the coefficients for days (—0.25)
and incidents (—0.17) are significant at the 1 and 5 percent levels. The suspension gradient
by offered strictness therefore rose into 2014 before it fell. We cannot reject that the pre-
2014 coefficients are jointly zero for ever suspended (p = 0.52) or years with a suspension
(p = 0.33), but the joint test rejects at the 10 percent level for days (p = 0.07) and incidents
(p = 0.09). Measured against 2009-2011 rather than 2014, the post-reform decline in the
probability of suspension is about 2 percentage points per standard deviation rather than
4 to 5 (difference of average point estimates; no test). Because strictness is measured over
springs 2011-2014, a school whose suspension rate was climbing in those years is assigned

high strictness, so part of this rise may be mechanical. Math scores move before the reform
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as well. Math scores of applicants offered stricter charters dip in 2012 (—0.057, significant
at the 1 percent level) and 2013 (—0.038, significant at the 5 percent level) and sit slightly
above the 2014 level from 2015 on (0.01 to 0.05, significant only in 2018), and the joint test
rejects a flat pre-period for math (p = 0.01).

Which offer instruments are held determines whether the design passes its checks (Tables
8 and A.14). When the school offers are held, either as the full set (Panel A) or as the school
any-offer dummies alone (Panel D), ZF predicts every suspension measure (F-statistics of
13.6 to 28.1), and the placebo reforms at 2012 and 2013 do not (p-values of 0.12 to 0.88).
When only a single any-offer indicator (Panel B) or network offer dummies (Panel C) are
held, the reform instrument is somewhat stronger (F-statistics of 22.6 to 33.1), but the
placebo reforms also predict suspension (2013 placebo p-values of 0.002 to 0.058 for every
measure). These two sets pick up pre-existing differences across schools, and we do not use
them or their three-endogenous versions. The placebo reduced forms for math draw the
same line: with the school offers held, the placebo coefficients are small and insignificant
(—0.02 to —0.05), while with the any-offer or network sets they are —0.07 to —0.13 and
significant at the 1 percent level. Conditional on the full offer set, ZX also lowers charter
attendance, by 3.1 percentage points per standard deviation (significant at the 5 percent
level), so the instrument is not fully neutral for attendance; this check was not run with
the school any-offer dummies alone. English estimates are reported in the tables, but we do
not interpret them, because the English placebo reduced forms reject with every offer set,
including the school offers (—0.07 and —0.08 at 2012 and 2013, significant at the 5 and 1
percent levels), and English scores of applicants offered stricter charters fall steadily from
0.16 standard deviations above the 2014 level in 2008 to zero by 2012 (joint test of a flat
pre-period, p = 0.001).

The specifications that pass the suspension placebos are the ones in which the suspension
measure is weakly identified, and this trade-off is the central result of this exercise. In Panels
A and D the Angrist-Pischke F-statistic for the suspension measure is 2.0 to 3.5, because
Z% is one of 18 to 47 excluded instruments, most of which predict suspension only through
charter attendance; in the three-endogenous versions of these models it is 0.1 to 0.7 for
suspension and 0.1 to 0.8 for the interaction. The only strong first stages for suspension
(F-statistics of 19 to 28) come from the just-identified any-offer set, which fails the placebos.
The Hansen J test rejects the overidentifying restrictions (p < 0.001) in every cell of Panels
A and D and of their three-endogenous versions. The charter coefficient is nonetheless stable:

in Panels A and D, attending a charter raises math scores by 0.46 to 0.51 standard deviations
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(0.20 to 0.22 per year in a charter), with first-stage F-statistics of 16 to 41. In the main
specification (Panel A) the suspension coefficients are small and not significant for every
measure. For math, the coefficients are —0.02 (standard error 0.14) for ever suspended,
—0.07 (0.08) per year with a suspension, —0.001 (0.014) per day, and 0.007 (0.019) per
incident. The LIML estimates of the same model are also close to zero for days and incidents
(0.02 and 0.03 for math) but are unstable for ever suspended and years with a suspension
(for example, 1.02 with a standard error of 1.93 for ever suspended in math, and 15.5 with
a standard error of 1,038 with years in charter), as expected of LIML when identification
is weak. The sensitivity specification with the school any-offer dummies alone (Panel D)
gives more negative estimates. For math, the coefficients are —0.24 for ever suspended (not
significant), —0.37 per year with a suspension, —0.095 per day, and —0.11 per incident,
the last three significant at the 1 percent level. With years in charter, the Panel D math
coefficients are —0.34 for ever suspended, —0.30 per year with a suspension, —0.084 per day,
and —0.079 per incident, significant at the 10, 5, 1, and 5 percent levels. Taken at face
value, —0.095 per day would mean that ten days of suspension lower math scores by almost
a full standard deviation. The negative Panel D coefficients combine the post-2015 decline
in suspension with a rise in math scores at strict charters (a reduced form of 0.054 standard
deviations per standard deviation of strictness with the full set held, significant at the 1
percent level), and part of that rise predates the reform. Given the weak first stages, the
rejected overidentifying restrictions, and the disagreement between Panels A and D, we do
not interpret any of the suspension or interaction coefficients as point estimates.

The three Uncommon campuses share the top strictness value, account for a large share
of offers, and merged and expanded between 2011 and 2013. Allowing Uncommon offers
their own calendar-year effects (Appendix Table A.12 and Panel B of Tables A.14 and 6)
does not resolve the problem. With the school offers held, the F-statistic for Z} falls to 3.8
to 15.6, at least one placebo p-value is below 0.10 for every suspension measure, the math
placebo reduced forms now reject, and the probability of suspension shows no break in 2015
(—0.029, not significant, against —0.05 to —0.06 in 2009, 2010, and 2013). The suspension
coefficients change little: they remain near zero with the full offer set and are negative for
the count measures with the school any-offer dummies.

Overall, conditional on the school offers, the suspension gradient by offered strictness
drops in 2015 and stays lower through 2019. The pre-reform path is not flat, however: the
gradient rose into 2014, a flat pre-period is not rejected for ever suspended (p = 0.52) or years

with a suspension (p = 0.33) but is rejected at the 10 percent level for days and incidents,
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and the 2015 break in ever suspended disappears once Uncommon offers have their own
year effects. The instrument passes the suspension placebos only when the school offers are
held, and in exactly those specifications it is too weak to identify the effect of suspension
on test scores. Approach 2 therefore does not yet yield a credible estimate of the effect of
suspension on achievement. It does show that the reform lowered suspensions most at the
strictest charters and that the math scores of applicants offered seats there did not fall after
2015; relative to 2014 they were, if anything, slightly higher.

Across charter networks, the decline in charter math effects is not located where suspen-
sions fell most. Among students, it is larger for high-propensity applicants, whose suspension
effect also fell more once the law took effect (Section 5.2). The charter networks that reduced
suspensions the most continued to deliver their full test score gains, and the math scores of

applicants offered seats at the strictest charters did not fall when the law took effect.

6 Conclusion

Previous charter lottery studies have documented large test score gains from charter
attendance, with the largest gains driven by charters that suspend more students (Angrist
et al., 2013; Chabrier et al., 2016). This paper leverages Boston charter middle school lotteries
and Chapter 222, a Massachusetts policy aimed at reducing suspensions, to understand
whether suspensions are a key component of charters’ ability to deliver large average learning
gains.

We find that Chapter 222 reduced the effect of each year of charter attendance on suspen-
sions by 6.5 percentage points in the years after the policy took effect, about three-quarters
of its pre-reform size, concentrating the reduction in out-of-school suspensions. Over the
same period, per-year charter attendance effects on math and English test scores fell by 0.12
and 0.05 standard deviations, about 40 percent and a third of their pre-reform size, but
the implied post-reform point estimates remained positive. Measured from the law’s sign-
ing, the declines are of similar size (0.13 and 0.06 standard deviations). These declines are
not explained by changes in who applied to charters or whom they were compared against
when they lost a lottery. The evidence on whether they follow the decline in suspensions
is mixed. Among students, the decline in math effects is larger for applicants with high
predicted suspension propensity, whose charter suspension effect also fell more once the law
took effect. Across charter networks, the networks that suspended the most before the law

cut suspensions the most and kept their test score gains, and the decline in math effects
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is concentrated among networks with low pre-reform suspension rates and small suspension
declines. We examine two approaches to separate the effect of suspension from the effect of
charter attendance. In the first, which interacts lottery offers with applicants’ pre-lottery
suspension propensity, estimates that separate the effect of suspension from the effect of
charter attendance are imprecise, but they consistently show, when charter attendance is
measured as ever attending a charter, that charter attendance raises test scores for students
suspended after the lottery and provide no evidence that suspensions raise charter students’
test scores. The second, which uses the law’s larger effect on suspensions at the strictest
charters as an instrument for suspension, gives a suspension coefficient near zero with the full
set of offer instruments and negative for the suspension-count measures with the school offer
dummies alone, but the instrument is weak for suspension, the overidentifying restrictions
are rejected, and test scores trend before the reform, so we do not interpret these estimates
as effects of suspension. Suspended students who attend BPS schools score lower than their
non-suspended peers, and this gap is smaller in charters. Our results are closest to those
of Karger and Komisarow (2024) and Craig and Martin (2026), who find that restricting
suspensions did not lower, and in some cases raised, achievement, and to Kocks (2026), who
finds that the decline in Boston charter effects for post-2014 applicant cohorts is unrelated
to suspension trends.

Overall, these findings indicate that non-suspended students’ large test score gains at
charter schools are not obtained at the expense of suspended students’ learning, and that
Boston charter schools were able to cut suspensions substantially while keeping, by our point

estimates, more than half of the per-year test score gains that distinguish them.
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Tables & Figures

Figure 1: Percent of students suspended out-of-school (top panel) and in-school (bottom
panel) in Boston charters vs. Boston Public Schools
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Notes: This figure shows the percent of students suspended in and out-of-
school in Boston charters and BPS between years 2006 and 2019. The sample
consists of all 5th-8th grade Boston charter and Boston Public Schools
students from all schools created on or before 2006 and open until or after
2019. It excludes exam schools. Vertical lines indicate the years in which
Chapter 222 was signed (2012), and became effective (2014).
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Figure 2: Difference-in-differences effects on probability of suspension
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Note: This figure shows coefficients from an annual difference-in-differences
regression where the treated group is Boston charters, and the untreated group
is Boston Public Schools. The sample consists of all 5th-8th grade Boston charter
and Boston Public Schools students from all schools created on or before 2006
and open until or after 2019. Vertical lines indicate the years in which Chapter
222 was signed (2012), and became effective (2014). The outcome variables are
indicators for ever being in or out of school suspended.The dependent variables
are year dummies and interactions of year dummies with an indicator for ever-
enrolled-in-charter. The regression controls for grade and school fixed effects
and demographic covariates. Standard errors are clustered at the school level.

43



Figure 3: Difference-in-differences effects on test scores
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Note: This figure shows coefficients from an annual difference-in-differences
regression where the treated group is Boston charters, and the untreated
group is Boston Public Schools. The sample consists of all 5th-8th grade
Boston charter and Boston Public Schools students from all schools created on
or before 2006 and open until or after 2019. Vertical lines indicate the years in
which Chapter 222 was signed (2012), and became effective (2014). The
outcome variables are centered math and english test scores. The dependent
variables are year dummies and interactions of year dummies with an
indicator for ever-enrolled-in-charter. The regression controls for grade and
school fixed effects and demographic covariates. Standard errors are
clustered at the school level.
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Figure 4: Comparing baseline demographic trends to suspension effects
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Notes: This figure plots the annual charter suspension effects and 95% confidence interval
on the left y axis and trends in baseline traits of applicants on the right y axis. The
suspension effect is thelottery-based 2SLS effect of charter attendance on any suspension.
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Figure 6: Event Study for OSS Strictness Decline

Reform exposure by calendar year: All schools, OSS strictness 2011-14
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Table 1: Descriptive statistics of discipline characteristics

Boston Public Schools (BPS) Students

Boston Charter Students

Before Chapter
Chapter 222  After signing, 222

Before

Chapter 222 After signing,

Chapter
222

signed  before in effect in effect signed  before in effect in effect
) 2) ©) (4) ©) (6)

Suspended %

Out-of-school (OSS) 0.096 0.079 0.075 0.184 0.218 0.173

In-school (ISS) 0.004 0.009 0.015 0.023 0.057 0.060
Offense Type %

Minor 0.093 0.054 0.041 0.181 0.209 0.155

Violent 0.008 0.034 0.045 0.025 0.050 0.063

Criminal 0.004 0.005 0.008 0.007 0.010 0.009

Other 0.002 0.010 0.012 0.007 0.019 0.026

Ch222 - Less Serious Offense 0.097 0.081 0.079 0.194 0.236 0.197

Ch222 - More Serious Offense 0.004 0.005 0.008 0.007 0.010 0.009
Out-of-School Suspension Offense Type %

Minor 0.091 0.050 0.035 0.169 0.182 0.129

Violent 0.008 0.032 0.041 0.023 0.045 0.054

Criminal 0.004 0.005 0.007 0.006 0.010 0.009

Other 0.001 0.009 0.010 0.006 0.016 0.022
In-School Suspension Offense Type

Minor (Non-drug, non-violent, non-

criminal) 0.097 0.081 0.079 0.194 0.236 0.197

Violent 0.004 0.005 0.008 0.007 0.010 0.009

Criminal 0.091 0.050 0.035 0.169 0.182 0.129

Other 0.008 0.032 0.041 0.023 0.045 0.054
Average Number by Type

Incidences 0.178 0.150 0.143 0.490 0.703 0.517

0SS 0.170 0.138 0.125 0.433 0.580 0.403

ISS 0.006 0.011 0.017 0.056 0.122 0.114

Minor 0.163 0.087 0.058 0.445 0.607 0.394

Violent 0.009 0.047 0.063 0.030 0.065 0.084

Criminal 0.005 0.005 0.008 0.007 0.011 0.010

Other 0.002 0.011 0.013 0.008 0.021 0.030

Ch222 - Less Serious Offense 0.173 0.144 0.135 0.484 0.693 0.507

Ch222 - More Serious Offense 0.005 0.005 0.008 0.007 0.011 0.010
Days Missed 0.227 0.252 0.269 0.559 0.927 0.856
Suspension propensity for middle school 0.249 0.252 0.252 0.268 0.262 0.275
Grade-Level Suspensions

Average proportion of grade cohort

ever suspended 0.099 0.085 0.085 0.207 0.251 0.207

Average # of suspension days of grade

cohort 0.226 0.260 0.281 0.610 1.002 0.905
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Table 2: IV-DD Suspension and attendance outcomes

Relative to Chapter 222 signed Relative to Chapter 222
Non- Ever attended Ever attended
offered Ever attended charter x Ever attended charter x
mean charter (After 2012) charter (After 2014)
@ &) ®) (4) ©)
Disciplinary outcomes
Any suspension 0.126 0.104*** -0.057*** 0.089*** -0.065***
(0.009) (0.011) (0.007) (0.010)
Out-of-school suspension 0.113 0.085*** -0.041* 0.078*** -0.056***
(0.008) (0.010) (0.007) (0.009)
In-school suspension 0.026 0.027%*** -0.011** 0.023*** -0.009*
(0.004) (0.006) (0.004) (0.005)
Number of days suspended in school year
> one day 0.126 0.103*** -0.056*** 0.089*** -0.064***
(0.009) (0.011) (0.007) (0.010)
> two days 0.081 0.057*** -0.026*** 0.054*** -0.039***
(0.007) (0.009) (0.006) (0.008)
> three days 0.057 0.037*** -0.012 0.039*** -0.028***
(0.006) (0.007) (0.005) (0.007)
> four days 0.037 0.030*** -0.008 0.034*** -0.026***
(0.005) (0.006) (0.004) (0.006)
> five days 0.029 0.024*** -0.007 0.028*** -0.024**
(0.004) (0.005) (0.004) (0.005)
> six days 0.022 0.021%*** -0.007 0.024*** -0.020%*
(0.004) (0.005) (0.003) (0.005)
> ten days 0.009 0.009*** -0.006* 0.008*** -0.007**
(0.002) (0.003) (0.002) (0.003)
Expelled 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Level of Offense (specified in Chapter 222)
Less serious 0.123 0.104*** -0.058*** 0.089*** -0.063***
(0.009) (0.011) (0.007) (0.010)
Serious 0.008 0.000 0.000 0.001 -0.003
(0.002) (0.002) (0.002) (0.003)
Offense type
Minor 0.088 0.089*** -0.042*** 0.081*** -0.057***
(0.008) (0.010) (0.006) (0.009)
Violent 0.045 0.013*** -0.010* 0.010*** -0.008
(0.004) (0.006) (0.004) (0.006)
Criminal 0.008 0.000 0.000 0.001 -0.003
(0.002) (0.002) (0.002) (0.003)
Other offense 0.013 0.005** 0.002 0.005** 0.003
(0.002) (0.003) (0.002) (0.004)
N 30356 30356

Notes: This table shows estimates of charter treatment effects from the Two Stage Least Squares Difference-in-
Differences (2SLS DD) regressions. The endogenous variables are an indicator for ever enrolling in an charter
and an interaction of that indicator with whether the outcome year is after Chapter 222 was signed or in effect.
Column 1 displays the mean outcome for applicants without charter offers. Columns 2 and 3 display results
that use the year Chapter 222 was signed (2012) as the post period definition. Columns 4 and 5 use the year
Chapter 222 went into effect (2014) as the post period definition. All regressions control for the set of charter
lotteries students applied to and indicators Qr baseline demographics, application grade, outcome year, and
years since the charter lottery. Regressions also control for the test scores, special education status, English
learner status, and suspension outcomes in the application year. The sample includes students who applied to
charters from 2004 through 2016. Outcomes are for grades 5 through 8 and the 2005-2006 through 2018-2019
-

school year. Robust standard errors are displayed in parentheses.
5% level; * significant at 10% level.o

significant at 1% level; ** significant at



Table 3: IV-DD Academic outcomes

Relative to Chapter 222 signed

Relative to Chapter 222

Ever attended

Ever attended

Non-charter  Ever attended charter x Ever attended charter x
mean charter (After 2012) charter (After 2014) N
(1 @ ®) *) (©) (6)
Math score -0.265 0.312%** -0.134*** 0.267*** -0.116*** 29480
(0.015) (0.018) (0.012) (0.018)
English score -0.322 0.176*** -0.056*** 0.158** -0.052*** 29504
(0.016) (0.019) (0.012) (0.018)
Repeat any grade 0.026 0.059*** -0.034*** 0.049*** -0.033*** 30356
(0.006) (0.007) (0.004) (0.005)
School switch 0.225 -0.023** -0.022* -0.030*** -0.019 20400
(0.009) (0.012) (0.007) (0.012)
Absences (excluding suspensions)
Total absent days ~ 9.431 -0.234 0.080 -0.158 -0.050 30347
(0.203) (0.266) (0.163) (0.267)
Total absence rate 0.053 -0.002 0.000 -0.002* 0.001 30347
(0.001) (0.002) (0.001) (0.002)
Unexcused absence rate  0.030 -0.001 0.001 0.000 -0.001 30020
(0.001) (0.001) (0.001) (0.001)
Proportion of grade-level peers with ~ 0.125 0.108*** -0.069*** 0.091*** -0.076*** 30356
suspensions (0.003) (0.004) (0.003) (0.003)
Average days suspended of grade-
level peers 0.463 0.388*** -0.207*** 0.362*** -0.305*** 30356
(0.016) (0.020) (0.013) (0.018)
Average number of suspensions for 0.125 0.081*** -0.047** 0.068*** -0.054*** 21259
classmates (0.006) (0.006) (0.004) (0.004)
Aspire to 4-year college 0.556 0.089* 0.127 0.114%** 0.158* 7565
(0.046) (0.082) (0.043) (0.095)
Graduate high school in 4-years 0.543 0.019 -0.122 -0.002 -0.143 9163
(0.039) (0.081) (0.037) (0.116)

Notes: This table shows estimates of charter treatment effects from the Two Stage Least Squares Difference-in-Differences

(2SLS DD) regressions. See Table 2 notes for full specification. Test scores are standardized by grade and year to have mean

zero and unit standard deviation at the state level. School switch equals one if the student attends a different school in a

given year than the school they attended one year after the lottery. Robust standard errors are displayed in parentheses. ***

significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Table 4: Characteristics of compliers

Untreated Treated Boston Public
Compliers Compliers Applicants School Students
Pre- Post- Pre- Post- Pre-  Post- Pre- Post-
Ch222 Ch222 Ch222 Ch222 Ch222 Ch222 Ch222 Ch222
1) 2) 3) 4) ©) (6) 7) 8)
Panel A: Individual student traits
Female 0.49 0.52 0.53 0.54 0.50 0.49 0.49 0.48
Black 0.44 0.32 0.49 0.33 0.45 0.42 0.36 0.35
Latinx 0.27 0.34 0.27 0.35 0.28 0.30 0.30 0.31
Asian 0.02 0.03 0.02 0.03 0.04 0.03 0.08 0.08
White 0.14 0.15 0.16 0.15 0.10 0.10 0.13 0.13
Low income 0.75 0.75 0.79 0.76 0.77 0.75 0.78 0.74
Math score -0.42 -0.32 -0.40 -0.35 -045 -0.42 -0.50 -0.46
English score -0.52 -0.43 -0.54  -0.50 -0.55  -0.49 -0.60 -0.55
Special education 0.17 0.19 0.20 0.20 0.20 0.20 0.22 0.23
English learner 0.33 0.25 0.34 0.29 0.34 0.26 0.40 0.33
Out-of-school suspended 0.08 0.06 0.09 0.05 0.10 0.09 0.08 0.09
In-school suspended 0.00 0.02 0.00 0.02 0.01 0.02 0.00 0.01
Expelled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Absence rate 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06
Unexcused absence rate 0.01 0.03 0.01 0.03 0.01 0.03 0.02 0.04
Days in school suspended - 0.01 - 0.01 - 0.01 - 0.01
Days out of school suspended - 0.09 - 0.10 - 0.12 - 0.12
Violent offense 0.01 0.04 0.01 0.03 0.01 0.05 0.01 0.05
Minor offense 0.08 0.05 0.08 0.04 0.09 0.06 0.08 0.06
Criminal offense 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01
Other offense 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Suspension Propensity 0.25 0.24 0.25 0.26 0.26 0.27 - -

Panel B: Characteristics of schools attended one year after the lottery

Charter school 0.00 0.00 0.90 1.00 0.35 0.49
Proportion in BPS 0.86 0.86 0.02 0.01 0.56 0.44
Proportion out of Boston 0.11 0.12 0.01 -0.02 0.09 0.08
Proportion Black 0.36 0.29 0.42 0.41 0.41 0.39
Proportion Latinx 0.36 0.46 0.32 0.37 0.38 0.40
Proportion low income 0.76 0.71 0.68 0.58 0.77 0.71
Average English score -0.60  -0.52 -0.01 0.06 -045 -0.31
Average Math score -0.51 -0.47 0.24 0.17 -0.29 -0.23
Absence rate 0.06 0.06 0.05 0.05 0.06  0.06
Suspension rate 0.06 0.05 0.26 0.10 0.15 0.13
N 2948 3235 2948 3235 3310 4497 7730 16350

Notes: This table displays the average traits;pf untreated and treated charter lottery compliers, charter
applicants, and Boston Public School students. Pre-Chapter 222 includes applicants in Spring 2010
through Spring 2012. Post-Chapter 222 includes applicants in Spring 2013 through Spring 2015. The
Boston Public School sample includes students in the lottery application grades (4 and 5) during those
years. Complier means are calculated using the Abadie (2003) specification.



Table 5: Subgroup effects

Math Test Scores English Test Scores Any Suspension
Non- Charter ~ Non- Charter  Non- Charter
charter Charter X (After charter Charter X (After charter Charter X (After
Subgroup mean  Effect  2012) mean  Effect 2012) mean  Effect  2012)
O @) ®) (4) ©) (6) ) (8) )
Ever suspended at time of application -0.93  0.464** -0.253***  -0.96 0.302*** -0.176** 0.31  0.221** -0.120**
(0.073)  (0.084) 0.071)  (0.084) (0.049)  (0.058)
N 2666 2676 2827
Never suspended at time of application  -0.27  0.301*** -0.124"*  -0.30 0.168** -0.049** 0.07  0.092** -0.050***
(0.015)  (0.019) (0.016)  (0.020) (0.009)  (0.010)
N 26814 26828 27529
poalue of ever susp = never susp 0.01 0.21 0.02 0.20 0.00 0.06
Above median suspension propensity -0.74 0.346** -0.160"**  -0.78  0.230*** -0.080***  0.14 0.123*** -0.068***
(0.023)  (0.027) (0.024)  (0.030) (0.015)  (0.017)
N 17228 17258 17832
Below median suspension propensity 0.17  0.284** -0.109***  0.15 0.133** -0.042* 0.04  0.084*** -0.044***
(0.019)  (0.024) (0.020)  (0.025) (0.010)  (0.012)
N 12252 12246 12524
pvalue of above median = below median 0.00 0.00 0.00 0.04 0.00 0.25

Notes: This table displays 25LS subgroup estimates charter attendance effects by applicant's prior suspension record and

baseline suspension propensity. See Table 2 notes for full specification. Test scores are standardized by grade and year to have

mean zero and unit standard deviation at the state level. Robust standard errors are displayed in parentheses. *** significant at
1% level; ** significant at 5% level; * significant at 10% level.
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Table 6: Multiple endogenous variable 2SLS models

Two Endogenous

Variables Model Three Endogenous Variables Model
Attended any  Suspension effect Charter effect on
Attended any charter x in charters suspended
Instrumental Variable Type Suspended ~ Charter Suspended charter Suspended 3)+(5) @)+(5)
[€9) 2 3) “ (5 6 (0]
Panel A: Math
Indicator for high suspension 0.235%  0.393%** -0.367 0.279%** 0.708*** 0.34]*** 0.986%***
propensity (0.123) (0.039) (0.266) (0.057) (0.269) (0.129) (0.231)
F-stat 3 21 1 13 1
p-value 0.000 0.000 0.206 0.000 0.900
Linear & squared suspension 0.224%%  0.414%** -0.351* 0.326%** 0.638%** 0.287%* 0.963%**
propensity (0.112) (0.037) (0.211) (0.044) (0.200) (0.113) (0.178)
F-stat 3 16 1 10 1
p-value 0.000 0.000 0.975 0.000 0.820
Binned Suspension Propensity 0.089 0.424%%* -0.275 0.373%** 0.403* 0.127 0.775%**
(0.100) (0.035) (0.216) (0.045) (0.220) (0.103) (0.194)
F-stat 2 12 0 8 0
p-value 0.000 0.000 1.000 0.000 1.000
N 41315 41315
Panel B: English
Indicator for high suspension -0.032  0.305%** -0.362 0.243%** 0.384 0.022 0.627***
propensity (0.120) (0.036) (0.263) (0.054) (0.268) (0.124) (0.230)
F-stat 3 21 1 13 1
p-value 0.000 0.000 0.436 0.000 0.842
Linear & squared suspension 0.052 0.305%%** -0.308 0.250%** 0.395%* 0.088 0.646%**
propensity (0.106) (0.034) (0.204) (0.041) (0.192) (0.107) (0.171)
F-stat 2 16 1 10 1
p-value 0.000 0.000 0.986 0.000 0.820
Binned Suspension Propensity -0.031 0.303%** -0.281 0.267*** 0.277 -0.004 0.544%**
(0.094) (0.033) (0.206) (0.042) (0.205) (0.097) (0.181)
F-stat 2 12 0 8 0
p-value 0.000 0.000 1.000 0.000 1.000
N 41377 41377

Notes: This table displays multiple endogenous variable 2SLS regression results of the impact of charter enrollment and suspension on test
scores. Columns 1 and 2 display the results from models with ever suspended and ever enrolled in charter indicators. Columns 3 through 5 show
the results from models with the interaction of ever suspended and ever enrolled in charter as an additional endogenous variable. Columns 6
and 7 display sums of coefficients from the three endogenous variable models. Three separate instrumental variable sets were used: an
indicator for whether baseline suspension propensity was above the 33rd percentile interacted with charter offers, linear and squared baseline
suspension propensity scores interacted with charter offers, and indicators of 4 suspension propensity bins interacted with charter offers.
Angrist-Pischke F-stats and p-values are displayed. All regressions control for the set of charter lotteries students applied to and indicators for
baseline demographics, application grade, outcome year, and years since the charter lottery. Regressions also control for the test scores, special
education status, English learner status, suspension outcomes in the application year, and the baseline propensity score. The binned instrument
model controls for the bins and the linear and squared model controls for squared propensity. The sample includes students who applied to
charters from 2004 through 2016. Outcomes are for grades 5 through 8, and 10. Robust standard errors are clustered at the student level. ***
significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Table 7: Charter network heterogeneity

Math Test Scores English Test Scores Any Suspension

Non- Charter  Non- Charter  Non- Charter
charter Charter X (After charter Charter X (After charter Charter X (After
Charter Network Type mean  Effect  2012) mean  Effect 2012) mean  Effect 2012)
@ 2 ®) (4) ©) (6) ?) 8) ©)

Panel A: By pre-222 suspension rates

High -0.33  1.058*** 1.789*** -0.36  0.761*** 1.303*** 0.09  0.524***  0.294
(0.101)  (0.503) (0.099)  (0.434) (0.053)  (0.194)
Low 0.914**  0.472* 0.458***  0.608*** 0.174**  0.124
(0.110)  (0.258) (0.102)  (0.229) (0.049)  (0.103)
Other 0.492**  (.483 0.064 0.517* 0.170**  0.244*
(0.105)  (0.327) (0.100)  (0.292) (0.049)  (0.133)
pvalue of high = lower 0.282 0.000 0.018 0.030 0.000 0.236
Panel B: By decline in suspension rate
Large -0.33  1.147*** 0.806*** -0.36  0.846*** 0.577** 0.09  0.403*** -0.072
(0.155)  (0.311) (0.146)  (0.287) (0.088)  (0.140)
Moderate 0.821***  0.099 0.425"**  0.262 0.389***  0.156
(0.091)  (0.244) (0.087)  (0.233) (0.041)  (0.119)
Small 1.144**  0.449* 0.578***  (0.592*** 0.036 0.109
(0.118)  (0.241) (0.111)  (0.210) (0.054)  (0.100)
Other 0.438***  0.417 0.158 0.257 0.126**  0.268*
(0.126)  (0.301) (0.127)  (0.253) (0.064)  (0.149)
poalue of large = small 0.989 0.264 0.114 0.959 0.000 0.204
Panel C: By decline in suspension effect size
Large -0.33  0.919*** 1.961*** -0.36  0.562***  1.068** 0.09  0.495***  0.353
(0.109)  (0.740) (0.104)  (0.528) (0.054)  (0.255)
Moderate 0.862*** 1.135*** 0.453***  0.820** 0.272***  0.183
(0.111)  (0.420) (0.105)  (0.327) (0.056)  (0.156)
Small 0.894***  (0.647** 0.452***  0.587** 0.172***  0.143
(0.111)  (0.329) (0.103)  (0.258) (0.049)  (0.122)
Other 0.750 - 0.513 - 0.588** -
(0.675) - (0.595) - (0.269) -
poalue of large = small 0.869 0.010 0.424 0.188 0.000 0.230
N 29480 29504 30356

Notes: This table displays 2SLS subgroup estimates charter attendance effects by the average suspension rates for
charter networks three years before 2012. It also shows the subgroup effects by the decline in the charter networks'
average suspension rates from three years before 2012 to three years afer. Lastly, it displays subgroup estimates by
the magnitude of the decline in their estimated suspension effects post Chapter 222. "Other" includes charter
networks that did not have enough oversubscribed lotteries before or after 2012 to be classified. See Tables 2 and 3
for full specification. Robust standard errors are displayed in parentheses. *** significant at 1% level; ** significant
at 5% level; * significant at 10% level.
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Table 8: Charter attendance, suspension, and test scores: IV estimates with the reform-exposure instrument, all schools

Math ELA First-stage F Hansen J p Placebo p
Charter Suspension AP, AP, VAL
variable measure Suspension  Charter Suspension Charter N Students charter susp. susp. Math ELA 2012 2013
Panel A. Two-stage least squares, full offer set (47 instruments)
Attended Ever suspended —0.024 0.500*** —0.053 0.336*** 40,995 10,724 19.5 2.2 13.6 0.000 0.000 0.290 0.883
(0.136) (0.046) (0.134) (0.044)
Years with a suspension —0.069 0.485*** —0.062 0.310*** 34,159 10,690 20.8 2.2 16.5 0.000 0.000 0.127 0.634
(0.083) (0.044) (0.080) (0.042)
Cumulative days —0.001 0.467*** —0.002 0.295*** 34,159 10,690 24.6 2.4 17.6  0.000 0.000 0.405 0.627
(0.014) (0.040) (0.013) (0.039)
Cumulative incidents 0.007 0.460*** —0.010 0.302*** 34,159 10,690 22.9 2.8 22.4 0.000 0.000 0.504 0.631
(0.019) (0.042) (0.018) (0.041)
Years Ever suspended —0.103 0.207*** —0.127 0.148*** 40,053 10,711 16.2 2.0 13.6  0.000 0.000 0.290 0.883
(0.139) (0.020) (0.137) (0.019)
Years with a suspension —0.038 0.216*** —0.074 0.154*** 34,159 10,690 18.7 2.1 16.5 0.000 0.000 0.127 0.634
(0.083) (0.021) (0.081) (0.021)
Cumulative days 0.003 0.210*** —0.002 0.145*** 34,159 10,690 22.5 2.3 17.6  0.000 0.000 0.405 0.627
(0.014) (0.019) (0.013) (0.019)
Cumulative incidents 0.017 0.204*** —0.008 0.147*** 34,159 10,690 21.0 2.7 22.4 0.000 0.000 0.504 0.631

(0.018) (0.020) (0.018) (0.020)
Panel D. Two-stage least squares, school ever-offer dummies (18 instruments)

Attended Ever suspended —0.242  0.482"**  —0.044  0.279*** 40,995 10,724 374 34 143 0.000 0.000 0.267 0.658
(0.188) (0.051) (0.186) (0.049)
Years with a suspension  —0.369***  0.514***  —0.195  0.292*** 34,159 10,690  34.6 3.0 182 0.000 0.000 0.121 0.825
(0.135) (0.055) (0.128) (0.052)
Cumulative days —0.095"**  0.492*%*  —0.063"*  0.200** 34,159 10,690  41.3 3.1  21.3 0.000 0.000 0.472 0.373
(0.032) (0.050) (0.030) (0.047)
Cumulative incidents —0.111%**  0.502***  —0.098"*  0.315*** 34,159 10,690  36.4 3.5 281 0.000 0.000 0.562 0.365
(0.042) (0.054) (0.041) (0.052)
Years Ever suspended —0.335*  0.198***  —0.160  0.124*** 40,053 10,711 311 3.0 143 0.000 0.000 0.267 0.658
(0.197) (0.023) (0.194) (0.022)
Years with a suspension  —0.303**  0.222***  —0.205  0.142*** 34,159 10,690  32.0 2.8 182 0.000 0.000 0.121 0.825
(0.134) (0.027) (0.129) (0.025)
Cumulative days —0.084***  0.216***  —0.065"*  0.141** 34,159 10,690 381 2.9  21.3 0.000 0.000 0.472 0.373
(0.031) (0.024) (0.030) (0.023)
Cumulative incidents —0.079%*  0.212**  —0.092**  0.149*** 34,159 10,690 332 32 281 0.000 0.000 0.562 0.365

(0.040) (0.025) (0.040) (0.025)

Continued on the next page. Notes follow the table there.
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Table 8: (continued)

Math ELA First-stage F Hansen J p Placebo p
Charter Suspension AP, AP, ZE,
variable measure Suspension  Charter  Suspension  Charter N Students charter susp. susp. Math ELA 2012 2013
Panel B. Two-stage least squares, any-offer indicator (just identified) (2 instruments)
Attended Ever suspended —0.869***  0.729*** —0.171 0.387*** 40,995 10,724 399.1 26.7  29.3 0.059 0.015
(0.327) (0.081) (0.294) (0.072)
Years with a suspension  —0.663***  0.754*** —0.264 0.426*** 34,159 10,690 375.9 22.8 27.6 0.154 0.058
(0.211) (0.086) (0.181) (0.074)
Cumulative days —0.144***  0.683*** —0.057 0.398*** 34,159 10,690 602.3 23.5  26.8 0.177 0.044
(0.046) (0.065) (0.039) (0.057)
Cumulative incidents —0.182***  0.710*** —0.073 0.408*** 34,159 10,690 501.4 28.4  33.1 0.128 0.036
(0.057) (0.072) (0.050) (0.063)
Years Ever suspended —1.379%**  (0.382*** —0.498 0.208*** 40,053 10,711 152.1 20.1  29.3 0.059 0.015
(0.444) (0.050) (0.344) (0.038)
Years with a suspension  —0.844***  (0.419*** —0.366* 0.236*** 34,159 10,690 190.9 19.2 27.6 0.154 0.058
(0.248) (0.051) (0.198) (0.041)
Cumulative days —0.179***  0.370*** —0.078* 0.215*** 34,159 10,690 338.0 21.0 26.8 0.177 0.044
(0.053) (0.037) (0.042) (0.031)
Cumulative incidents —0.228***  (.388*** —0.099* 0.223*** 34,159 10,690 269.5 24.8 33.1 0.128 0.036
(0.065) (0.042) (0.054) (0.035)
Panel C. Two-stage least squares, network offers (5 instruments)
Attended Ever suspended —0.864***  0.684*** —0.442* 0.407*** 40,995 10,724 116.9 8.6 25.9 0.000 0.000 0.015 0.002
(0.296) (0.072) (0.266) (0.064)
Years with a suspension — —0.769***  0.748***  —0.542***  0.480*** 34,159 10,690 110.6 8.5 22.6 0.005 0.000 0.046 0.012
(0.197) (0.079) (0.175) (0.070)
Cumulative days —0.198***  0.699***  —0.154***  0.460*** 34,159 10,690 169.1 8.2 24.4 0.038 0.000 0.085 0.017
(0.048) (0.066) (0.043) (0.060)
Cumulative incidents —0.245***  0.735***  —0.192***  0.490*** 34,159 10,690 138.9 10.6  28.7 0.026 0.000 0.040 0.008
(0.057) (0.071) (0.052) (0.065)
Years Ever suspended —1.245%**  0.347*** —0.727**  0.212*** 40,053 10,711 64.1 7.1 25.9 0.005 0.000 0.015 0.002
(0.361) (0.039) (0.301) (0.033)
Years with a suspension — —0.877***  0.402***  —0.660***  0.270*** 34,159 10,690 73.4 7.9 22.6 0.042 0.000 0.046 0.012
(0.214) (0.044) (0.189) (0.038)
Cumulative days —0.218***  0.369***  —0.175***  0.251*** 34,159 10,690 109.8 8.0 24.4 0.188 0.001 0.085 0.017
(0.051) (0.035) (0.046) (0.032)
Cumulative incidents —0.270***  0.390***  —0.221***  0.269*** 34,159 10,690 88.4 10.2 28.7 0.151 0.001 0.040 0.008
(0.061) (0.038) (0.055) (0.035)

Notes: Outcomes are math and ELA test scores (in standard deviations); the charter variable and the suspension measure are both treated as endogenous. Excluded
instruments (number in the panel title) are the charter-offer set named there plus the reform instrument, Z%? (post-reform indicator x strictness of the strictest offering
school, in standard deviations across lottery schools; strictness measured over springs 2011-2014), after dropping instruments with too few supporting students. Offer
sets: full = initial and ever offers at each school and their interaction terms; any-offer indicator = any charter offer; network offers = offers to Uncommon, Brooke, Excel,
and other charters; school ever-offer dummies = one indicator per school. Charter variable: Attended = attended a charter; Years = years in a charter. The three count
measures of suspension are defined through the fourth outcome year only, hence the smaller N. Controls partialled out: propensity score, covariates, risk-set dummies,
risk set x post, any offer X post, strictness X outcome-year trend, and outcome-year, application-year, and grade fixed effects. N = student-years. First-stage F: AP

= Angrist-Pischke conditional F for the charter variable (charter) or the suspension measure (susp.); Z%%,

susp. = excluded-instrument F of Z% in the suspension first

stage. Hansen J p = overidentification-test p-value. Placebo p = p-values of fake reforms at 2012 and 2013, estimated on pre-reform years with the same offer set held.
* p<0.10, ** p<0.05,

N, students, first-stage F, and placebo p are identical for math and ELA and shown once. Standard errors clustered by student in parentheses.

=% p<0.01.






Online Appendix

Figure A.1: Percent of Boston students suspended by suspension type, school type, and
grade level
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Note: These figures show percentages of Boston students suspended by suspension type (out-of-school or in-school), school type (Boston
charters vs BPS), and by grade. The sample includes all students ever attending a Boston general education public school between 2006 and
2017, exluding exam schools.



Figure A.2: Frequency of suspensions by suspension propensity bins
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Note: This figure displays the distribution of student grades 5-8 suspension propensity scores by suspension in first year after
charter lottery status in 0.1 bins.



Figure A.3: Year-by-year charter attendance 2SLS treatment effects on test scores
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Panel B: MCAS English
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Note: This figure shows coefficients from year-by-year Two-Stage-
Least Squares (25LS) regressions of standardized MCAS test scores on
an ever-enrolled-in-a-charter indicator, instrumented by a charter
lottery ever-offer indicator and estimated separately for each year after
the lottery. See Table 2 notes for full specification. The sample consists
of 5th-8th grade post-lottery outcomes for the Boston charter middle
school lottery applicants. Thick dark lines indicate the years in which
Chapter 222 was signed (2012), and became effective (2014).



Table A.1: Predictors used in estimating suspension propensity scores

Variables commonly used as covariate

controls in charter lottery studies QOdds ratio coefficient Standard Error
) (2)
Age 1.185%** (0.031)
Female 0.547*** (0.019)
Asian 0.584*** (0.079)
Black 1.965%* (0.172)
Hispanic 1.4971*** (0.116)
Other non-white 1.752%*%* (0.199)
Free or reduced price lunch 1.568%** (0.103)
English Language Learner 0.745%%* (0.038)
Special education 1.004*** (0.054)
Immigrant 0.600%** (0.074)
Ever suspended in-school 2.823%** (1.064)
Ever suspended out-of-school 4.260%** (0.355)
English MCAS 0.864*** (0.018)
Math MCAS 0.852%** (0.019)
Grade Repeat 1.286%*** (0.173)
Transferred to another school 1.826%** 0.211)

Note: This table reports odds ratio coefficients from a logistic regression of a student's ever-suspended in grades
5-8 (in-school or out-of-school) status on the listed variables plus grade and school fixed effects. The logistic
regression is estimated on a sample of Boston students who never applied to charter schools. The sample
contains students in grades 3-8 between between years 2004 and 2017. Suspension propensity scores are then
predicted for charter applicants using applicants' baseline grade measures as predictors.



Table A.2: Descriptive statistics and covariate balance for charter middle school lottery
applicants

Boston Public
Schools (BPS) All Lottery Applicants
Students
Non-offerred Immediate Waitlist ~Any
Baseline characteristics Mean Mean Offer Offer  Offer
(1 2) ) (4) ©)
Female 0.480 0.499 -0.005 -0.009  -0.013
(0.012)  (0.013) (0.012)
Black 0.381 0.438 -0.023** 0.012  -0.011
(0.012)  (0.012) (0.011)
Latino/a 0.307 0.246 0.012 0.009  0.019*
(0.010)  (0.010) (0.010)
Asian 0.084 0.032 0.007 -0.004  0.003
(0.004)  (0.004) (0.004)
White 0.137 0.157 -0.003 -0.009  -0.012
(0.007)  (0.007) (0.007)
Low income 0.787 0.725 -0.006 0.004  -0.002
(0.011)  (0.010) (0.010)
Math test score -0.476 -0.381 -0.011 -0.020  -0.029
(0.025)  (0.026) (0.024)
English test score -0.585 -0.440 -0.024 0.032  0.006
(0.022)  (0.027) (0.024)
Special education 0.235 0.195 0.011 -0.011  0.000
(0.010)  (0.010) (0.010)
English learner 0.293 0.256 -0.005 0.003  -0.002
(0.010)  (0.011) (0.010)
Suspended out-of-school 0.082 0.085 0.013* 0.000  0.013*
(0.007)  (0.007) (0.007)
Suspended in-school 0.007 0.010 0.003 0.001  0.004
(0.003)  (0.003) (0.003)
Expelled 0.000 0.000 - 0.000  0.000
(0.000)  (0.000) (0.000)
Absence Rate 0.051 0.044 0.001 0.001 0.002
(0.001)  (0.001) (0.001)
Suspension Propensity 0.017 0.251 0.004 0.000 0.005
(0.004)  (0.004) (0.003)
Joint F-statistic p-value 0.305 0.467 0.195
N 0.066 5152 10917

Notes: This table displays covariate balance on baseline characteristics of those with and without
charter enrollment offers. Column 1 displays the average traits of Boston Public School students.
Column 2 displays the average baseline traits for charter applicants that did not get offers. Column 3
displays OLS regression coefficients from regressions of each baseline characteristic on a lottery offer
indicator. Column 4 shows similar estimates for waitlist offer and Column 5 shows it for lottery or
waitlist offers. All regressions control for set of charter lotteries students applied for. The joint F-
statistic p-values come from tests of whether-all coefficients equal zero. Test scores are standardized
by grade and year to have mean zero and unit standard deviation at the state level. Robust standard
*%A

errors are displayed in parentheses.
10% level.

significant at 1% level; ** significant at 5% level; * significant at



Table A.3: Individual year balance

Instrument: any lottery offer

Post-lottery

calendar year: 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
1) (2) 3 4 (5) (6) ) (8) 9) (10) (11)
Female 0.097  -0.069  0.016 0.032 20.005 -0017 0007 -0.010 -0.034 0070  -0.044
0.067) (0.056) (0.052)  (0.043)  (0.045) (0.027) (0.034) (0.036) (0.046) (0.046)  (0.042)
Black 0.043 0019  -0.002 0.006 0.059 -0.025 -0.015 0035 -0.067* -0.001  -0.012
0.062)  (0.053) (0.049)  (0.039)  (0.041) (0.027) (0.032) (0.033) (0.040) (0.045) (0.036)
Latino/a 20.022 0034  -0.001 0036  0.091* 0030 -0015 -0.008 0033 0018  0.032
(0.049)  (0.042) (0.041)  (0.036)  (0.036) (0.023) (0.028) (0.029) (0.039) (0.038)  (0.034)
Asian 20.021 0009 0013  -0.032** 0007 0016* -0.015 0.009 0008 0007  0.006
(0.019)  (0.007) (0.016)  (0.014)  (0.012) (0.009) (0.016) (0.011) (0.015) (0.010) (0.016)
White 0.002 0020  0.042 0042  -0.066% -0.002 0.041%* -0.023  0.034 -0.073** -0.046*
(0.056)  (0.041) (0.034)  (0.029)  (0.033) (0.014) (0.020) (0.021) (0.030) (0.019) (0.025)
Low income 0022  -0.026  0.037 0.030 0.050 -0.049** -0.009 0.000 -0.044 0050  0.008
0.063)  (0.052) (0.046)  (0.038)  (0.037) (0.020) (0.028) (0.027) (0.035) (0.043) (0.040)
Math test score 0187  -0.146 -0.040  -0.027  -0.069 -0.010 -0.005 0072 -0.012 -0.179* -0.123

(0.146)  (0.122) (0.114)  (0.093)  (0.104) (0.055) (0.059) (0.078) (0.080) (0.078)  (0.080)
English test score  -0.001  -0.030  -0.085  0.203*  -0.008 -0.018 0061 009 0012 -0.156* -0.076
(0.149) (0.137) (0.107)  (0.100)  (0.106) (0.055) (0.067) (0.085) (0.092) (0.085) (0.082)

Special education ~ -0.003 ~ -0.024  0.021 -0.053* -0.003 -0.005 0.006  0.013 -0.020 -0.019  0.034
(0.050)  (0.043)  (0.044) (0.032) (0.034) (0.022) (0.027) (0.029) (0.037) (0.039)  (0.032)
English learner -0.030  -0.005  0.049 -0.020 0.096** -0.002  -0.047  -0.043  -0.006  0.025 0.015
(0.026)  (0.040)  (0.036) (0.025) (0.037) (0.026) (0.032) (0.033) (0.039) (0.038) (0.036)
Suspended out-of-  -0.046 0.009 0.027 0.007 -0.007  0.030*  0.010  0.004  0.001 -0.007  0.042*
school (0.031)  (0.035)  (0.032) (0.024) (0.025) (0.018) (0.019) (0.020) (0.025) (0.025)  (0.022)
Suspended in- - 0.006 0.011 -0.004 -0.001  0.006  0.003  -0.004 0.018*  0.000 0.015
school (0.000)  (0.004)  (0.009) (0.008) (0.007) (0.005) (0.004) (0.008) (0.011) (0.015) (0.015)
Expelled - - - -0.006 - - - - - - -
(0.000)  (0.000)  (0.000) (0.006) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)
Absence Rate 0.009 0.001  -0.003 0.005 0.006* -0.001  0.000  -0.002 -0.001  0.008 0.004
(0.006)  (0.004)  (0.004) (0.005) (0.004) (0.002) (0.004) (0.003) (0.004) (0.006)  (0.003)
Suspension -0.008 0.008 0.006 0.008 0.011  -0.003 -0.001  0.002  0.007 0.007 0.025**
Propensity 0.021)  (0.019)  (0.015) (0.012) (0.012) (0.007) (0.010) (0.011) (0.012) (0.012) (0.011)
N 369 499 589 672 597 1772 1538 1675 1262 633 927

Balance joint F-
statistic p-value 0.472 0.768 0.223 0.109 0.510  0.104 0.602  0.887  0.407  0.009 0.828

Notes: This table shows covariate balance across offer status of lottery applicants. Each estimate comes from a regression of each
baseline trait on an any-charter offer indicator. All regressions control for the set of charter lotteries students applied to and
indicators for application grade, and the lottery year. The joint F-statistics come from tests of whether all the coefficients are
equal to zero. Test scores are standardized by grade and year to have mean zero and unit standard deviation at the state level.
Robust standard errors are displayed in parentheses. *** significant at 1% level; ** significant at 5% level; * significant at 10%
level.



Table A.4: First stage of charter offer instruments

Relative to Chapter 222
Relative to Chapter 222 signed elative to Chapter

effective
Ever attended Ever attended
Ever attended charter x Ever attended charter x
charter (After 2012) charter (After 2014)
1) 2) ©) )
Initial charter offer 0.406*** 0.358***
(0.026) (0.020)
Any charter offer 0.668*** 0.628***
(0.024) (0.019)
Initial charter offer X (After 222) 0.281*** 0.207***
(0.023) (0.029)
Any charter offer X (After 222) 0.758** 0.868**
(0.023) (0.028)
F-statistic 987.940 3344.663 1266.542 2202.342
P-value 0.000 0.000 0.000 0.000
N 30356 30356

Notes: Sanderson-Windmeijer (2015) F-stats based on Angrist and Pischke (2009) are displayed for
each the excluded instruments in the first stage regression.



Table A.5: Attrition

Enrolled in MA Public
School

Has English MCAS

Has Math MCAS

Non-charter Offered any

Non-charter Offered any

Non-charter Offered any

offer mean charter seat offer mean charter seat offer mean charter seat
() 2) 3) 4) ®) (6)
Outcome year 1 0.957 0.017*** 0.930 0.014** 0.929 0.013**
(0.004) (0.006) (0.006)
N 10,917 10,917 10,917
Outcome year 2 0.928 0.021*** 0.895 0.019%** 0.891 0.021***
(0.006) (0.007) (0.007)
N 10,917 10,917 10,917
Outcome year 3 0.908 0.022%** 0.867 0.019** 0.866 0.018**
(0.007) (0.008) (0.008)
N 10,917 10,917 10,917
Outcome year 4 0.884 0.017** 0.760 0.020* 0.760 0.023**
(0.007) (0.011) (0.010)
N 10,917 6,589 6,589

Notes: This table displays differential attrition by charter offer. Columns (2), (4), and (6) display OLS
regression coefficients from regressions of dummies indicating enrollment in a MA public school,

availability of English MCAS test score, and availability of math MCAS test score, respectively, on an

any-charter offer dummy. Since MCAS is not administered for grade 9, differential attrition estimates for

MCAS test scores in outcome year 4 excludes 6th grade applicants, for which grade 9 is the expected

grade in the 4th outcome year. All regressions control for the set of charter lotteries students applied to.

** significant at 1% level; ** significant at 5% level; * significant at 10% level.



Table A.6: Charter attendance effect by years since charter lottery

Non-offerred mean

1 year after 2 years after 3 years after

1 year after lottery lottery lottery lottery
) O] G O]
First stage 0.506*** 0.354*** 0.298***
Instrument: any charter offer (0.011) (0.012) (0.012)
Discipline outcomes
Suspended out-of-school 0.088 0.137%+* 0.116™** 0.189***
(0.016) (0.024) (0.031)
Suspended in-school 0.016 0.0447* 0.048** 0.041**
(0.009) (0.014) (0.017)
9958 9665 9461
Repeated grade 0.025 0.115%** 0.055*** 0.050***
(0.011) (0.014) (0.015)
9958 9665 9430
Switched school 0.000 - -0.104*+* -0.156***
(0.025) (0.037)
9665 9430
Test scores
Math -0.312 0.338** 0.621%** 0.581%*
(0.031) (0.045) (0.056)
9744 9390 9102
English -0.391 0.143** 0.385%** 0.416%*
(0.033) (0.047) (0.058)
9742 9396 9114
Total absence rate 0.048 -0.001 -0.003 -0.002
(0.002) (0.004) (0.006)
9954 9660 9461
Unexcused absence rate 0.027 -0.004** 0.000 0.001
(0.002) (0.003) (0.004)
9737 9610 9412
Level of Offense (specified in Chapter 222)
Less serious 0.094 0.164*** 0.137%* 0.181***
(0.017) (0.025) (0.032)
Serious 0.005 -0.001 0.012* -0.006
(0.003) (0.007) (0.009)
9958 9665 9461
Offense type
Minor 0.067 0.139** 0.121%+* 0.161**
(0.015) (0.023) (0.028)
Violent 0.034 0.017* 0.030* 0.019
(0.009) (0.016) (0.019)
Criminal 0.005 -0.001 0.012* -0.006
(0.003) (0.007) (0.009)
Other offense 0.008 0.011** 0.025** 0.024*
(0.005) (0.010) (0.013)
N 9958 9665 9461

Notes: This table displays 2SLS estimates of charter attendance by year after the lottery. The endogenous

variable is whether the student enrolled in a charter in that year and the instruments are waitlist and lottery

charter offers. See Table 2 for control variables. Robust standard errors are displayed in parentheses. **

significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Table A.7: Grade specific outcomes

Relative to Chapter 222 signed

Relative to Chapter 222 effective

Ever attended Ever Ever attended
Non-charter  Ever attended charter x attended charter x
mean charter (After 2012) charter (After 2014) N
1) 2) 3) 4) ) (6)

6th grade

Math -0.268 0.776*** -0.209** 0.776*** -0.366*** 9368
(0.062) (0.100) (0.057) (0.118)

English -0.364 0.358*** -0.045 0.379%** -0.154 9379
(0.064) (0.104) (0.059) (0.120)

Suspension 0.130 0.251%*** -0.184*** 0.218*** -0.191*** 9592
(0.036) (0.054) (0.033) (0.057)

Repeat grade 0.031 0.124*** -0.018 0.127*** -0.059* 9592
(0.022) (0.033) (0.020) (0.033)

7th grade

Math -0.277 0.789%** -0.297*** 0.773%** -0.480*** 8987
(0.078) (0.104) (0.061) (0.113)

English -0.305 0.545%** -0.183* 0.587*** -0.446*** 8985
(0.076) (0.104) (0.062) (0.117)

Suspension 0.144 0.137%** 0.012 0.169*** -0.066 9305
(0.045) (0.059) (0.036) (0.063)

Repeat grade 0.027 0.069** 0.023 0.069*** 0.043 9305
(0.029) (0.035) (0.021) (0.034)

8th grade

Math -0.260 0.786*** -0.144 0.812%** -0.303** 8219
(0.099) (0.122) (0.070) (0.123)

English -0.289 0.496*** -0.043 0.472%** -0.019 8240
(0.100) (0.123) (0.070) (0.124)

Suspension 0.127 0.173%%* -0.052 0.151%** -0.041 9171
(0.054) (0.063) (0.037) (0.057)

Repeat grade 0.019 0.082%** -0.071** 0.045%** -0.035 9171
(0.029) (0.032) (0.017) (0.024)

10th grade

Math -0.164 0.522%** 0.004 0.692%** -0.232* 6159
(0.195) (0.205) (0.109) (0.133)

English -0.202 0.396** 0.004 0.531%*** -0.171 6200
(0.175) (0.186) (0.098) (0.122)

Suspension 0.096 -0.036 0.039 -0.056 0.073 8403
(0.098) (0.102) (0.052) (0.059)

Repeat grade 0.052 -0.098 0.113 -0.063* 0.096** 6679
(0.067) (0.071) (0.036) (0.044)

Notes: This table shows estimates of charter treatment effects from the Two Stage Least Squares Difference-

in-Differences (2SLS DD) regressions for each testing grade. The endogenous variables are an indicator for

ever enrolling in an charter and an interaction of that indicator with whether the outcome year is after

Chapter 222 was signed or in effect. All regressions control for the set of charter lotteries students applied to

and indicators for baseline demographics, aq}iication grade, and application year. Test scores are
standardized by grade and year to have mean zero and unit standard deviation at the state level. The

sample includes students who applied to charter middle schools from 2004 through 2016. Robust standard

errors are displayed in parentheses.

level.

%

significant at 1% level;, ** significant at 5% level; * significant at 10%



Table A.8: MCAS suspension gap

First outcome year

Suspension OLS in

Suspension OLS in BPS
Charter
Not Not
suspended suspended
mean Suspended mean Suspended
1) 2) ) 4)
MCAS Test Scores

Math -0.214 -0.133*** 0.141 -0.035
(0.024) (0.023)

3829 3440

English -0.318 -0.117*** -0.070 -0.111***

(0.026) (0.024)

N 3829 3436

Notes: This table reports OLS estimates of the effect of being suspended on
a student's test score outcomes conditional on the school type that the
student attends. Regressions control for the student's propensity to be
suspended and for all baseline covariates listed in Table A5. See Table A5
for details on the estimation of the student suspension propensity. The
sample includes students who applied to charter middle schools from 2004
through 2016. Test scores are standardized by grade and year to have
mean zero and unit standard deviation at the state level. Robust standard
errors are displayed in parentheses. *** significant at 1% level; **
significant at 5% level; * significant at 10% level.
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Table A.9: Subgroup effects with 2014 as the post-Chapter 222 year

Math Test Scores English Test Scores Any Suspension
Non- Charter  Non- Charter  Non- Charter
charter Charter X (After charter Charter X (After charter Charter X (After
Subgroup mean  Effect  2014) mean  Effect 2014) mean  Effect 2014)
O) @ ®) *) (©) (6) @) ®) ©)
Ever suspended at time of application -0.93  0.377%%* -0.230"**  -0.96  0.254** -0.188** 0.31  0.202*** -0.185***
(0.057)  (0.079) (0.060)  (0.083) (0.040)  (0.057)
N 2666 2676 2827
Never suspended at time of application ~ -0.27  0.262*** -0.110"**  -0.30  0.151*** -0.044** 0.07  0.079** -0.055***
(0.012)  (0.018) (0.013)  (0.019) (0.007)  (0.010)
N 26814 26828 27529
pualue of ever susp = never susp 0.02 0.53 0.03 0.33 0.00 0.00
Above median suspension propensity -0.74  0.299%* -0.151"**  -0.78  0.200** -0.066** 0.14  0.113*** -0.093***
(0.018)  (0.026) (0.020)  (0.027) (0.012)  (0.016)
N 17228 17258 17832
Below median suspension propensity 0.17  0.243"* -0.080*** 0.15 0.119**  -0.037 0.04  0.068** -0.037***
(0.015)  (0.024) (0.015)  (0.025) (0.007)  (0.011)
N 12252 12246 12524
poalue of above median = below median 0.00 0.03 0.00 0.10 0.00 0.00

Notes: This table displays 25LS subgroup estimates charter attendance effects by applicant's prior suspension record and

baseline suspension propensity. See Table 2 notes for full specification. Test scores are standardized by grade and year to have
mean zero and unit standard deviation at the state level.Robust standard errors are displayed in parentheses. *** significant at

1% level; ** significant at 5% level; * significant at 10% level.
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Table A.10: Charter network heterogeneity with 2014 as the post-Chapter 222 year

Math Test Scores English Test Scores Any Suspension
Non- Charter Non- Charter Non- Charter
charter Charter X (After charter Charter X (After charter Charter X (After
Charter Network Type mean  Effect  2014) mean  Effect 2014) mean  Effect 2014)

@ 2 3 4 [(©) (6) (7) (8 9

High pre-222 suspension -0.33  1.090*** 3.356*** -0.36  0.691*** 2.834*** 0.09  0.531***  (0.408*

(0.116)  (0.722) (0.109)  (0.640) (0.054) (0.216)
Low pre-222 suspension 1.014***  0.472 0.608***  0.660** 0.166***  0.198*

(0.101)  (0.326) (0.094)  (0.293) (0.041)  (0.111)
Other 0.628**  0.637 0.229**  0.603 0.294**  -0.028

(0.118)  (0.494) (0.108)  (0.455) (0.053)  (0.154)
poalue of high = lower 0.541 0.000 0.469 0.000 0.000 0.241
Large decline in -0.33  1.075%%* 1.478*** -0.36  0.873*** 0.737** 0.09  0.308***  0.092
suspension (0.131)  (0.450) (0.123)  (0.375) (0.067)  (0.159)
Moderate decline in 0.801***  0.083 0.389***  0.446* 0.441***  -0.096
suspension (0.090)  (0.253) (0.086)  (0.256) (0.041)  (0.110)
Small decline in suspension 1.172%*  0.597** 0.708***  0.679*** 0.057 0.104

(0.118)  (0.293) (0.110)  (0.256) (0.048)  (0.110)
Other 0.624***  0.186 0.277* 0.037 0.259***  0.073

(0.166)  (0.409) (0.147)  (0.359) (0.086)  (0.181)
poalue of large = small 0.542 0.065 0.265 0.885 0.001 0.944
Large decline in -0.33  0.901*** 2417 -0.36  0.424*** 2534 0.09 0.468*** -0.156
suspension effect (0.213)  (2.059) (0.163)  (1.555) (0.082)  (0.604)
Moderate decline in 1.034***  1.034 0.687***  0.886 0.339***  -0.253
suspension effect (0.143)  (1.044) (0.122)  (0.832) (0.063)  (0.360)
Small decline in suspension 0.943***  0.579 0.553***  0.822* 0.129**  0.131
effect (0.129)  (0.595) (0.110)  (0.496) (0.052)  (0.197)
Other -8.186  9.065** -5.228  6.279* -3.665*  4.010**

(5.044) (4.375) (3.823)  (3.358) (2.126)  (1.922)
poalue of large = small 0.820 0.236 0.377 0.135 0.000 0.516
N 29480 29504 30356

Notes: This table displays 2SLS subgroup estimates charter attendance effects by the average suspension rates for
charter networks three years before 2012. It also shows the subgroup effects by the decline in the charter networks'
average suspension rates from three years before 2012 to three years afer. Lastly, it displays subgroup estimates by
the magnitude of the decline in their estimated suspension effects post Chapter 222. "Other" includes charter

networks that did not have enough oversubscribed lotteries before or after 2012 to be classified. See Tables 2 and 3

*H%

for full specification. Robust standard errors are displayed in parentheses. *** significant at 1% level; ** significant

at 5% level; * significant at 10% level.
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Table A.11: Descriptive statistics by first year suspension

Suspended in first year

Not suspended in first year

Pre-Ch222 Difference Pre-Ch222 Difference
Baseline traits Mean with Post 2012 SE Mean with Post 2012  SE
O] (2 &) 4 5) (6)

Female 0.362 -0.084 (0.024) 0.523 -0.002 (0.010)
Black 0.615 -0.043 (0.025) 0.448 -0.049 (0.010)
Hisp 0.225 -0.010 (0.021) 0.255 0.060 (0.009)
Asian 0.007 -0.004 (0.004) 0.034 -0.001 (0.004)
White 0.036 0.007 (0.010) 0.156 -0.043 (0.007)
Low-income 0.795 0.038 (0.020) 0.722 0.016 (0.009)
Math exam -0.733 -0.123 (0.050) -0.311 -0.046 (0.021)
English exam -0.820 -0.088 (0.053) -0.370 -0.057 (0.022)
Special education 0.261 0.024 (0.022) 0.180 0.002 (0.008)
English Learner 0.235 0.017 (0.022) 0.252 0.014 (0.009)
Out-of-school suspension 0.235 0.052 (0.022) 0.064 -0.007 (0.005)
In-school suspension 0.021 0.037 (0.009) 0.004 0.006 (0.002)
Expel rate 0.000 0.000 (0.000) 0.000 0.000 (0.000)
Total absence rate 0.047 0.011 (0.003) 0.039 0.006 (0.001)
Unexcused absence rate 0.011 0.032 (0.002) 0.007 0.025 (0.001)
Days in-school suspended 0.001 0.034 (0.009) 0.000 0.005 (0.001)
Days out-of-school suspension 0.110 0.390 (0.056) 0.009 0.048 (0.007)
Violent incident 0.043 0.138 (0.014) 0.006 0.022 (0.003)
Minor incident 0.222 -0.030 (0.021) 0.061 -0.023 (0.005)
Criminal incident 0.005 0.012 (0.005) 0.002 0.002 (0.001)
Other incident 0.004 0.038 (0.006) 0.001 0.008 (0.001)
Suspension propensity 0.332 0.049 (0.009) 0.238 0.009 (0.003)
N 1,100 1,704 5,190 9,210

Notes: This table shows the pre-Chapter 222 baseline traits of students who were suspended in the first year

after the charter lottery and those that were not suspended in Columns 1 and 4. Columns 2 and 5 show how

those means differed with the post-2012 sample and Columns 3 and 6 show the standard errors of that

difference.
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Table A.12: Charter attendance, suspension, and test scores: IV estimates with the reform-exposure instrument, Uncom-

mon excluded

Math ELA First-stage F Hansen J p Placebo p
Charter  Suspension AP, AP, ZF
variable ~ measure Suspension Charter Suspension Charter N Students charter susp. susp. Math ELA 2012 2013

Panel A. Two-stage least squares, full offer set (47 instruments)

Attended Ever suspended 0.009 (0.143) 0.498** (0.046)  —0.063 (0.140)  0.346™* (0.044) 40,995 10,724 19.9
Years with a suspension ~ —0.035 (0.086)  0.486*** (0.044)  —0.055 (0.084)  0.319*** (0.042) 34,159 10,690 21.3
Cumulative days 0.004 (0.014) 0.476** (0.042) 0.000 (0.013) 0.308** (0.041) 34,159 10,690 23.7
Cumulative incidents 0.013 (0.019) 0.469** (0.043)  —0.007 (0.018)  0.313*** (0.042) 34,159 10,690 22.6

Years  Ever suspended ~0.150 (0.146)  0.210°** (0.020)  —0.174 (0.145)  0.152* (0.019) 40,053 10,711  15.8
Years with a suspension  —0.022 (0.086)  0.223** (0.022)  —0.072 (0.084)  0.161** (0.021) 34,159 10,690 18.8
Cumulative days 0.007 (0.014) 0.218** (0.020) 0.000 (0.013) 0.154** (0.020) 34,159 10,690 21.1
Cumulative incidents 0.021 (0.018) 0.213** (0.021)  —0.005 (0.017)  0.156™* (0.020) 34,159 10,690 20.1

Panel B. Two-stage least squares, any-offer indicator (just identified) (2 instruments)

Attended Ever suspended —0.784 (0.485)  0.691** (0.100) 0.171 (0.452) 0.320"* (0.092) 40,995 10,724 216.2
Years with a suspension  —0.670* (0.295)  0.742*** (0 103)  —0.105 (0.255)  0.372** (0.089) 34,159 10,690  190.5
Cumulative days —0.120** (0.051)  0.657** (0.067)  —0.019 (0.046)  0.359*** (0.061) 34,159 10,690 417.7
Cumulative incidents —0.155** (0.064) 0.678"* (0.073)  —0.024 (0.059)  0.362*** (0.067) 34,159 10,690 338.2

Years Ever suspended —1.345* (0.691)  0.363*** (0.063) 0.020 (0.530) 0.158** (0.048) 40,053 10,711 94.1
Years with a suspension  —0.756** (0.318)  0.394** (0.057)  —0.147 (0.262) ~ 0.198** (0.047) 34,159 10,690 141.8
Cumulative days —0.133** (0.053)  0.344** (0.035)  —0.026 (0.046)  0.188*** (0.032) 34,159 10,690 326.8
Cumulative incidents —0.173** (0.067)  0.356** (0.039)  —0.034 (0.060)  0.190*** (0.035) 34,159 10,690 260.6

Panel C. Two-stage least squares, network offers (5 instruments)

Attended Ever suspended —1.418** (0.501) 0.737** (0.098) —0.859** (0.412) 0.452*** (0.080) 40,995 10,724 79.6
Years with a suspension —0.978** (0.292) 0.780** (0.098) —0.767"* (0.260) 0 521** (0.086) 34,159 10,690 76.6
Cumulative days —0.207* (0.057)  0.692*** (0.069) —0.166** (0.051) 455** (0.062) 34,159 10,690 132.7
Cumulative incidents —0.270** (0.069) 0.736** (0.075) —0.220** (0.063) 0 493*** (0.068) 34,159 10,690 106.7

Years Ever suspended —1.854** (0.636) 0.375*** (0.056) —1.257** (0.504) 0.239*** (0.044) 40,053 10,711 43.7
Years with a suspension —1.065"* (0.307) 0.416** (0.053) —0.886™* (0.277) 0.289*** (0.047) 34,159 10,690 58.5
Cumulative days —0.209"* (0.056) 0.358"* (0.035) —0.175"* (0.051) 0.242*** (0.032) 34,159 10,690 107.9
Cumulative incidents —0.272** (0.069) 0.380** (0.038) —0.232*** (0.064) 0.262** (0.035) 34,159 10,690 85.9

Panel D. Two-stage least squares, school ever-offer dummies (18 instruments)

Attended Ever suspended —0.292 (0.213)  0.472** (0.051)  —0.105 (0.210)  0.291** (0.049) 40,995 10,724 39.0
Years with a suspension  —0.432*** (0.165) 0.504*** (0.055) —0.273* (0.153)  0.301*** (0.051) 34,159 10,690 37.0
Cumulative days —0.084** (0.034) 0.473** (0.049) —0.062* (0.032)  0.287** (0.048) 34,159 10,690 42.6
Cumulative incidents —0.101** (0.047)  0.483*** (0.053) —0.103** (0.045) 0.309*** (0.051) 34,159 10,690 38.1

Years Ever suspended —0.570** (0.236)  0.203** (0.024)  —0.316 (0.225)  0.131*** (0.022) 40,053 10,711 30.6
Years with a suspension  —0.394** (0.163)  0.226*** (0.027) —0.296* (0.154)  0.151*** (0.026) 34,159 10,690 34.0
Cumulative days —0.075** (0.034) 0.211** (0.024) —0.063** (0.032) 0.141** (0.023) 34,159 10,690 39.1
Cumulative incidents —0.069 (0.045)  0.209"** (0.025) —0.094™ (0.044) 0.148*** (0.025) 34,159 10,690 35.7

1.9 42 0.000 0.000 0.143 0.059
2.0 7.3 0.000 0.000 0.006 0.006
24 11.0 0.000 0.000 0.071 0.215
2.7 156 0.000 0.000 0.097 0.116
1.8 42 0.000 0.000 0.143 0.059
1.9 7.3 0.000 0.000 0.006 0.006

2.3 11.0  0.000 0.000 0.071 0.215
2.6 156 0.000 0.000 0.097 0.116
11.6 114 0.061 0.340
14.1 119 0.568 0.702
214 19.1 0.400 0.244
30.5  26.2 0.336  0.328
77 114 0.061 0.340
13.1 119 0.568 0.702
20.5  19.1 0.400 0.244
29.2  26.2 0.336  0.328
3.9 5.8 0.022 0.000 0.010 0.043
4.8 42 0.028 0.000 0.295 0.359
6.6 125 0.047 0.000 0.283 0.189
94 143 0.054 0.000 0.160 0.196
3.1 5.8 0.150 0.000 0.010 0.043
4.7 42 0.242 0.001 0.295 0.359
6.8 12,5 0.212 0.001 0.283 0.189
9.5 143 0.248 0.001 0.160 0.196
2.5 3.8 0.000 0.000 0.124 0.047
2.2 5.7 0.000 0.000 0.004 0.004
2.8 9.9 0.000 0.000 0.065 0.187
3.1 144 0.000 0.000 0.082 0.082
2.2 3.8 0.000 0.000 0.124 0.047
2.1 5.7 0.000 0.000 0.004 0.004
2.7 9.9 0.000 0.000 0.065 0.187
3.0 144 0.000 0.000 0.082 0.082

Notes: Definitions, instruments, and controls as in Table 8. All models also control for Uncommon offers x calendar year.

Standard errors clustered by student in

parentheses. * p<0.10, ** p<0.05, *** p<0.01. Preliminary: to be updated after the rev u re-run (corrected first-stage F statistics, weak-instrument-robust inference,

additional checks).
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Table A.13: Charter attendance, suspension, and test scores: IV estimates with the reform-exposure instrument, 3
endogenous

Math ELA First-stage F Hansen J p Placebo p
Charter  Suspension Charter Charter AP, AP, AP, zR
variable  measure Suspension Charter X susp. Suspension Charter X susp. N Students charter susp. inter. susp. Math ELA 2012 2013

Panel F. Three endogenous variables, full offer set (48 instruments)

Attended Ever suspended —0.256 (0.303)  0.457*** (0.069)  0.266 (0.313) —0.011 (0.294)  0.344™* (0.065) —0.048 (0.303) 40,995 10,724 9.2 04 0.5 13.6  0.000 0.000 0.290 0.883
Years with a suspension ~ —0.411* (0. 228) 0.427** (0.057)  0.324 (0.202) —0.094 (0.221)  0.305*** (0.054)  0.030 (0.196) 34,159 10,690 12.6 0.3 04 165 0.000 0.000 0.127 0.634
Cumulative days —0.074 (0.062)  0.439** (0.046)  0.067 0 (0.056) 0.028 (0.061) 0.306™* (0.045) —0.027 (0.055) 34,159 10,690 18.2 0.1 0.2 17.6  0.000 0.000 0.405 0.627
Cumulative incidents —0.236* (0. 121) 0.398** (0.052) 0.226** (0.112) ~ —0.083 (0.117)  0.283*** (0.050)  0.068 (0.107) 34,159 10,690 14.7 0.1 0.1 224 0.000 0.000 0.504 0.631

Years Ever suspended —0.250 (0.258)  0.195™* (0.027)  0.063 (0.094)  —0.461* (0.252)  0.118"** (0.026)  0.145 (0.091) 40,053 10,711 7.5 0.5 0.6  13.6 0.000 0.000 0.290 0.883
Years with a suspension ~ —0.180 (0. 193) 0.203** (0.027)  0.058 (0.072)  —0.376** (0.189) 0.125"* (0.027)  0.123* (0.070) 34,159 10,690 10.9 0.3 04 165 0.000 0.000 0.127 0.634
Cumulative days 0.015 (0.043) 0.213*** (0.022) —0.005 (0.018) —0.005 (0.041)  0.144** (0.022)  0.001 (0.017) 34,159 10,690 16.4 0.2 0.3 17.6  0.000 0.000 0.405 0.627
Cumulative incidents 0.036 (0.061) 0.208** (0.024) —0.009 (0.027)  —0.075 (0.061)  0.133*** (0.023)  0.030 (0.026) 34,159 10,690 14.5 0.2 0.2 224 0.000 0.000 0.504 0.631

Panel G. Three endogenous variables, any-offer indicator (4 instruments)

Attended Ever suspended —1.061* (0.566)  0.688** (0.096) 0.239 (0.435) —0.009 (0.509)  0.386*** (0.084) —0.092 (0.388) 40,995 10,724 146.8 4.6 83 293 0.171 0.129 0.059 0.015
Years with a suspension ~ —0.522 (0.421)  0.617*** (0.071) 0 166 (0 291) 0.140 (0.408) 0.375"* (0.064) —0.174 (0.285) 34,159 10,690 2283 2.2 50 27.6 0.006 0.098 0.154 0.058
Cumulative days —0.085 (0.163)  0.523*** (0.044) 9 (0.129)  0.120 (0.186)  0.348*** (0.044) —0.099 (0.149) 34,159 10,690 4620 04 0.6 268 0.000 0.091 0.177 0.044
Cumulative incidents —0.615 (0.637)  0.483*** (0.080) 0 006 (0.543) 0.101 (0.423) 0.354** (0.057)  —0.095 (0.360) 34,159 10,690  277.8 0.2 0.2 331 0.024 0.067 0.128 0.036

Years Ever suspended —1.889% (0.985)  0.367*** (0.054)  0.169 (0.251) —0.340 (0.691)  0.205*** (0.039) —0.030 (0.174) 40,053 10,711 73.3 2.5 6.6 293 0278 0.160 0.059 0.015
Years with a suspension  —0.966* (0.578)  0.322*** (0.042)  0.188 (0.165) —0.061 (0.468)  0.194™* (0.033) —0.021 (0.134) 34,159 10,690 1342 1.6 41 276 0.010 0.051 0.154 0.058
Cumulative days —0.471 (0.506)  0.255** (0.039)  0.159 (0.172) —0.025 (0.232)  0.172*** (0.021)  0.007 (0.080) 34,159 10,690  411.9 0.2 04 268 0.099 0.031 0.177 0.044
Cumulative incidents —4.467 (10.107)  0.072 (0.579) 1.691 (3.902) —1.683 (3.842) 0.101 (0.220) 0.634 (1.483) 34,159 10,690 7.0 0.0 0.0 331 0960 0.852 0.128 0.036

Panel H. Three endogenous variables, network offers (8 instruments)

Attended Ever suspended —0.669 (0.437)  0.706** (0.093) —0.172 (0.371)  —0.316 (0.402)  0.407*** (0.085) —0.059 (0.350) 40,995 10,724 50.2 3.3 259 0.001 0.000 0.015 0.002
Years with a suspension ~ —0.524 (0.322)  0.638"* (0.074)  0.066 (0.244) —0.381 (0.309)  0.389*** (0.067)  0.085 (0.237) 34,159 10,690 4.5 1.5 24 226 0.000 0.000 0.046 0.012
Cumulative days —0.170 (0. 147 0.512*** (0.048)  0.111 (0.116) —0.059 (0.132)  0.317*** (0.045)  0.035 (0.105) 34,159 10,690 1413 0.2 04 244 0.000 0.000 0.085 0.017
Cumulative incidents —0.489* (0. 2)7) 0.496** (0.062)  0.377 (0.252) —0.367 (0.265)  0.298*** (0.056)  0.288 (0.226) 34,159 10,690 111.0 0.2 0.3 287 0.000 0.000 0.040 0.008

Years Ever suspended —1.147** (0.517)  0.348*** (0.045) —0.023 (0.154) —0.793"* (0.442)  0.195"* (0.039)  0.066 (0.137) 40,053 10,711 30.8 1.8 3.2 259 0.009 0.000 0.015 0.002
Years with a suspension  —0.867** (0.350)  0.323*** (0.040)  0.133 (0.113) —0.795* (0.334)  0.198*** (0.037)  0.162 (0.110) 34,159 10,690 51.1 1.5 2.4 22.6  0.002 0.000 0.046 0.012
Cumulative days —0.557** (0.255)  0.237*** (0.043) 0.189** (0.090) —0.455** (0.217) 0.141*** (0.036) 0.157** (0.076) 34,159 10,690 1216 04 0.5 244 0440 0.016 0.085 0.017
Cumulative incidents —0.809"* (0.305) 0.229*** (0.051) 0.301** (0.121) —0.892*"* (0.314) 0.123* (0.055) 0.338*** (0.125) 34,159 10,690 98.0 04 04 287 0.397 0.303 0.040 0.008

Panel I. Three endogenous variables, school ever-offer dummies (26 instruments)

Attended  Ever suspended ~0.302 (0.327)  0.451*** (0.074)  0.139 (0 332)  0.051 (0.318)  0.289" (0.072) —0.077 (0.321) 40,995 10,724 140 0.7 08 143 0.000 0.000 0.267 0.658
Years with a suspension  —0.505" (0.269)  0.406** (0.064)  0.317 (0.226)  —0.093 (0.254)  0.246*** (0.060)  0.050 (0.212) 34,159 10,690 186 04 0.6 182 0.000 0.000 0.121 0.825
Cumulative days —0.060 (0.076)  0.400** (0.050)  0.053 (0.067)  0.077 (0.078)  0.264*** (0.049) —0.065 (0.068) 34,159 10,690 286 0.2 03 213 0.000 0.000 0472 0.373
Cumulative incidents —0.311" (0.155)  0.354* (0.057) 0.278" (0.139)  —0.045 (0.147)  0.238"* (0.054)  0.037 (0.130) 34,159 10,690 229 0.1 0.1 281 0.000 0.000 0.562 0.365

Years Ever suspended —0.239 (0.313)  0.201*** (0.032) —0.025 (0.114)  —0.356 (0.301)  0.101*** (0.030)  0.108 (0.109) 40,053 10,711 104 0.7 08 143 0.000 0.000 0.267 0.658
Years with a suspension  —0.213 (0.243)  0.189"* (0.032)  0.041 (0.089)  —0.339 (0.238)  0.095** (0.031)  0.120 (0.086) 34,159 10,690 150 05 0.6 182 0.000 0.000 0.121 0.825
Cumulative days 0.008 (0.057)  0.184** (0.025) —0.003 (0.024)  0.008 (0.057)  0.117** (0.025) —0.002 (0.023) 34,159 10,690 242 03 04 213 0000 0.000 0472 0.373
Cumulative incidents —0.017 (0.088)  0.177** (0.027)  0.010 (0.038)  —0.101 (0.088)  0.100*** (0.027)  0.043 (0.037) 34,159 10,690 206 0.2 03 281 0.000 0.000 0.562 0.365

Notes: Instrumental-variables estimates of the effects of the charter variable, the suspension measure, and their product (charter X susp.) on math and ELA test scores
(in standard deviations), all three treated as endogenous. Panels F-I are the three-endogenous-variable versions of Panels A-D of the two-endogenous-variable table.
Excluded instruments are the charter-offer set named in the panel title plus the reform instrument, Z% (post-reform indicator X strictness of the strictest offering
school, in standard deviations across lottery schools; strictness measured over springs 2011-2014), after dropping instruments with too few supporting students, with
additional interaction instruments for the third endogenous variable; the panel title gives the number of excluded instruments. Offer sets: full = initial and ever offers
at each school and their interaction terms; any-offer indicator = a single indicator for any charter offer; network offers = offers to Uncommon, Brooke, Excel, and other
charters; school ever-offer dummies = one ever-offer indicator per school. Charter variable: Attended = attended a charter; Years = years in a charter. The three count
measures of suspension are defined through the fourth outcome year only, hence the smaller N. Controls partialled out: propensity score, covariates, risk-set dummies,
risk set X post, any offer X post, strictness X outcome-year trend, and outcome-year, application-year, and grade fixed effects. N = student-years; Students = number
of students. First-stage F: AP = Angrist—Pischke conditional F statistic for the charter variable (charter) or the suspension measure (susp.) or their product (inter.);
ZE susp. = excluded-instrument F statistic of Z®* in the suspension first stage. Hansen J p = p-value of the overidentification test. Placebo p = p-values of fake
reforms at 2012 and 2013, estimated on pre-reform years with the same offer set held. N, students, instrument counts, first-stage F statistics, and placebo p-values are
identical for math and ELA in every row and are shown once. Standard errors clustered by student in parentheses. * p<0.10, ** p<0.05, *** p<0.01. Preliminary: to
be updated after the rev u re-run (corrected first-stage F statistics, weak-instrument-robust inference, additional checks).
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Table A.14: Reform-exposure instrument validity tests

Part 1. Reform instrument in the suspension first stage: strength and placebo reforms

Full offer set School ever-offer dummies Any-offer indicator Network offers

Placebo  Placebo Placebo  Placebo Placebo  Placebo Placebo  Placebo
Suspension measure ZREF p,2012 p,2013 ZEF p,2012 p,2013 ZBF p,2012 p,2013 ZERF p,2012 p, 2013
Panel A. All schools
Ever suspended 13.6 0.290 0.883 14.3 0.267 0.658 29.3 0.059 0.015 25.9 0.015 0.002
Years with a suspension 16.5 0.127 0.634 18.2 0.121 0.825 27.6 0.154 0.058 22.6 0.046 0.012
Cumulative days 17.6 0.405 0.627 21.3 0.472 0.373 26.8 0.177 0.044 24.4 0.085 0.017
Cumulative incidents 22.4 0.504 0.631 28.1 0.562 0.365 33.1 0.128 0.036 28.7 0.040 0.008
Panel B. Uncommon offers x calendar year controlled
Ever suspended 4.2 0.143 0.059 3.8 0.124 0.047 11.4 0.061 0.340 5.8 0.010 0.043
Years with a suspension 7.3 0.006 0.006 5.7 0.004 0.004 11.9 0.568 0.702 4.2 0.295 0.359
Cumulative days 11.0 0.071 0.215 9.9 0.065 0.187 19.1 0.400 0.244 12.5 0.283 0.189
Cumulative incidents 15.6 0.097 0.116 14.4 0.082 0.082 26.2 0.336 0.328 14.3 0.160 0.196

Part 2. Attendance neutrality, test-score reduced forms, and placebo reduced forms (coefficients on ZR)

Panel A. All schools Panel B. Uncommon offers x calendar year controlled

Full School ever- Any-offer Network Full School ever- Any-offer Network
Dependent variable offer set offer dummies indicator offers offer set  offer dummies indicator offers
Charter attendance (neutrality) — —0.031** n/a —0.016 —0.027* —0.042* n/a 0.003 —0.001
(0.014) (0.014) (0.014) (0.024) (0.022) (0.025)

Math (reduced form) 0.054*** n/a 0.053** 0.059*** 0.035 n/a 0.054* 0.075**
(0.021) (0.022) (0.022) (0.033) (0.031) (0.035)
ELA (reduced form) —0.004 n/a 0.006 0.014 —0.053 n/a —0.011 0.003
(0.021) (0.022) (0.022) (0.032) (0.030) (0.033)

Math, placebo reform at 2012 —0.047 —0.043 —0.118***  —0.126*** 0.089* 0.092* —0.076* —0.069
(0.034) (0.034) (0.030) (0.030) (0.046) (0.047) (0.043) (0.042)

Math, placebo reform at 2013 —0.024 —0.029 —0.066***  —0.074***  0.083** 0.086** —0.057 —0.065*
(0.026) (0.026) (0.024) (0.024) (0.041) (0.042) (0.038) (0.039)

ELA, placebo reform at 2012 —0.071** —0.072** —0.127***  —0.119*** 0.024 0.024 —0.112%** —0.078*
(0.034) (0.035) (0.030) (0.031) (0.045) (0.046) (0.042) (0.043)

ELA, placebo reform at 2013 —0.077*** —0.081*** —0.107***  —0.104*** 0.007 0.007 —0.104*** —0.078*
(0.027) (0.027) (0.025) (0.025) (0.042) (0.042) (0.037) (0.040)

Notes: Part 1: ZT F is the excluded-instrument F statistic of the reform instrument, Z% (post-reform indicator x strictness of the strictest offering school), in the
suspension first stage with the named charter-offer set held; placebo p-values are for fake reforms at 2012 and 2013, estimated on pre-reform years only with the same
set held; all cohorts, common sample with both scores non-missing. These statistics are identical to those reported in the IV tables. Part 2: coefficients on Z% (per
standard deviation of offering-school strictness) from regressions of charter attendance (neutrality check), math and ELA scores (reduced forms), and pre-reform math
and ELA scores on fake reforms at 2012 and 2013 (placebo reduced forms), with the named offer set held; n/a = not estimated in this run. Strictness is measured over
springs 2011-2014. Panel B also controls for Uncommon offers X calendar year. Standard errors clustered by student in parentheses. * p<0.10, ** p<0.05, *** p<0.01.
Preliminary: to be updated after the rev u re-run (corrected first-stage F statistics, weak-instrument-robust inference, additional checks).



61

Table A.15: Reform-exposure instrument LIML

Math ELA First-stage F Hansen J p Placebo p

Charter  Suspension AP, AP, ZE,

variable  measure Suspension Charter Suspension Charter N Students charter susp. susp. Math ELA 2012 2013

Panel E. LIML, full offer set (47 instruments)

Attended Ever suspended 1.016 (1.926) 0.351 (0.303) 0.194 (0.585)  0.302*** (0.098) 40,995 10,724 19.5 2.2 13.6 0.003 0.000 0.290 0.883
Years with a suspension ~ —0.160 (0.957) 0.515** (0.261)  —0.071 (0.389) 0.313*** (0.110) 34,159 10,690 20.8 2.2 16.5 0.000 0.000 0.127 0.634
Cumulative days 0.016 (0.029) 0.457** (0.049)  0.010 (0.023)  0.285*** (0.046) 34,159 10,690 24.6 24 17.6 0.000 0.000 0.405 0.627
Cumulative incidents 0.028 (0.034) 0.446** (0.053) —0.004 (0.029) 0.298** (0.048) 34,159 10,690 22.9 2.8 224 0.000 0.000 0.504 0.631

Years Ever suspended 15.468 (1037.867) —0.977 (79.265) —0.105 (0.868) 0.148* (0.068) 40,053 10,711 16.2 2.0 13.6 1.000 0.000 0.290 0.883
Years with a suspension  2.972 (27.448) —0.189 (3.705) —0.072 (0.426) 0.153** (0.060) 34,159 10,690 18.7 2.1 16.5 1.000 0.000 0.127 0.634
Cumulative days 0.035 (0.037) 0.196*** (0.027)  0.011 (0.023)  0.138*** (0.023) 34,159 10,690 22.5 2.3 17.6 0.000 0.000 0.405 0.627
Cumulative incidents 0.058 (0.040) 0.186*** (0.028)  0.000 (0.029)  0.143*** (0.024) 34,159 10,690 21.0 2.7 224 0.000 0.000 0.504 0.631

Notes: Limited-information maximum likelihood (LIML) estimates of the effects of the charter variable and the suspension measure on math and ELA test scores (in
standard deviations), both treated as endogenous. LIML is a k-class instrumental-variables estimator that, with many instruments, is less biased toward ordinary least
squares than two-stage least squares. Panel E uses the Panel A specification of the two-stage least squares table: the full offer set plus Z¥ as excluded instruments, and
the same controls; the sample and first stages are identical, so N, students, first-stage F' statistics, and placebo p-values equal those of Panel A, and only the second-stage
estimator differs. Excluded instruments are the charter-offer set named in the panel title plus the reform instrument, Zf (post-reform indicator x strictness of the
strictest offering school, in standard deviations across lottery schools; strictness measured over springs 2011-2014), after dropping instruments with too few supporting
students; the panel title gives the number of excluded instruments. Full offer set = initial and ever offers at each school and their interaction terms. Charter variable:
Attended = attended a charter; Years = years in a charter. The three count measures of suspension are defined through the fourth outcome year only, hence the
smaller N. Controls partialled out: propensity score, covariates, risk-set dummies, risk set X post, any offer x post, strictness X outcome-year trend, and outcome-year,
application-year, and grade fixed effects. N = student-years; Students = number of students. First-stage F: AP = Angrist—Pischke conditional F statistic for the charter
variable (charter) or the suspension measure (susp.); ZR | susp. = excluded-instrument F statistic of ZF in the suspension first stage. Hansen J p = p-value of the
overidentification test. Placebo p = p-values of fake reforms at 2012 and 2013, estimated on pre-reform years with the same offer set held. N, students, instrument counts,
first-stage F statistics, and placebo p-values are identical for math and ELA in every row and are shown once. Standard errors clustered by student in parentheses.
* p<0.10, ** p<0.05, *** p<0.01. Preliminary: to be updated after the rev u re-run (corrected first-stage F statistics, weak-instrument-robust inference, additional
checks).



Data Appendix

To estimate causal effects of suspensions and disciplinary environments on learning, we
linked charter lotteries data collected by researchers at MIT’s School Effectiveness and In-
equality Initiative (SEII) to three administrative datasets provided by the Massachusetts
Department of Elementary and Secondary Education (MA DESE): SIMS, SSDR, MCAS,
and SCS.

Charter lotteries

We use Boston charter middle school lottery records collected by researchers at SEII for
charter seats in school years 2004-05 through 2016-17. This sample includes 15 of 17 Boston
charters offering middle school grades during the sample period.!> Two points on sample

selection are worth emphasizing:

e Focus on Boston. Focusing on Boston allows us to use multiple charter lottery offers
as instruments for suspensions and charter attendance in investigating the mechanisms
behind Chapter 222’s effect.

e Focus on middle school. We focus on lotteries for middle school entry (grades 5 and 6)
for three reasons. First, as we show in Appendix Figure A.1, suspensions are primarily
a middle school phenomenon in Massachusetts. Second, test scores are available for
grades 3-8, allowing for analysis of estimation of test score treatment effects for 1 to
4 years following charter treatment, which is not possible for high school applicants.
Finally, middle school applicants have 2-3 baseline grades with test score and discipline

histories with which suspension propensities can be computed.

Lotteries take place in the Spring semester for entrance in the following Fall. Charters
typically make initial offers and include several other students on a waitlist. When students
initially offered seats decline attendance, offers are made to waitlisted students. For the
purposes of this paper, an applicant is considered a lottery winner if he or she receives either
an initial or an off-waitlist offer. (Angrist et al., 2016) presents charter attendance effects on
test scores for initially and waitlisted applicants separately.

Importantly, some lottery applicants may be guaranteed a seat at the charter if she/he
either has a sibling in the school or fills any special school priorities. These applicants are

excluded from analyses as they are not subject to randomization.

15These figures exclude five charters that specialize in alternative and special education, for which there
are no oversubscribed lotteries.
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Table A.16: Charter lotteries

Application year: 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

School @ @ 06 @& 6 © O & © d09 an a2 a3)

Academy of the Pacific Rim Charter Norecords 139 166 292 116 172 150 237 458 524 329 326 289

Boston Collegiate Charter 155 201 197 210 232 282 284 593 608 703 489 No records 437

Boston Preparatory Charter Norecords 145 206 242 177 194 183 211 221 241 124 147 178

Brooke Charter School Roslindale No records 66 35 79 93 No middle school entry

Brooke Charter School Mattapan N pen 120 306 293 No middle school entry

Brooke Charter School East Boston NoTone 127 227 218

Codman No middle school entry 85 113 74

Excel Academy Charter No records 130 119 130 273 298 253 No offer variation 172

Combined admissions
Excel Acad hart hool - Boston IT
xeel Academy Charter School - Boston Not open 176 207 No records with Excel

KIPP Academy Boston Charter School Not open No offer 235 No offer variation 209

MATCH Charter School Not open 295 262 220 497 368 469 245 261 118

Uncommon Schools - Dorchester Prep Not open . L .

Uncommon Schools - Grove Hall Not open 435 Combined admissions il RoxburyBrep

Uncommon Schools - Roxbury Prep 111 131 132 132 141 152 104 547 495 390 433 No offer variation

UP Academy Charter School of Boston Not opened 562 213 176 No offer variation

Unique number of charter applicants 265 523 584 758 821 963 834 2105 1817 1979 1510 720 1096

Notes: This table shows charter schools and their application cohorts. The numbers reflect the number of students applying to each school in the study sample,
excluding siblings, out of area applicants, duplicates, disqualified applicants, and students not matched to the state data. In 2012, Uncommon Schools (Roxbury Prep,

Dorchester Prep, and Grove Hall) held a joint lottery.



SIMS

The SIMS dataset includes demographic information and student-level enrollment records
for all MA public schools between school years 2002-3 and 2016-17. SIMS is used to compute
three charter enrollment status by grade (charter treatment) and demographic controls.!®

These variables are coded as follows:

e Charter treatment. School codes and/or names are used to identify charters. To de-
termine enrollment, since students may switch schools or grades in the same school
year, some discretion is needed to determine in which school the student is enrolled.
Since charter attendance is a treatment of interest, if in a given school year a student
is enrolled for even one day at a charter school, the student is considered enrolled in a
charter for that school year. Otherwise, We determine the school in which a student
is enrolled based on the maximum number of days attended. This widely adopted
definition of treatment is considered conservative because it counts towards treatment

lower-achieving students who might leave charters mid-year.!”

e Demographic controls. Dummy variables are created to indicate various demographic
characteristics. While SIMS includes a wide number of interesting characteristics to
be explored in further work — such as immigrant status and home language — the share
students belonging to several of these characteristics is very low. Thus, We focus on
more commonly explored demographic characteristics in the literature, such as gender,
race, special education status, English language learner status, and low income status.
Importantly, the last three characteristics may change over time. As a result, we define
time-varying demographic controls using baseline data (that is, data prior to charter

attendance) when analyzing charter and suspensions treatment effects. ®

16SIMS also includes total suspensions out-of-school, in-school, and an expulsion flag for school years
2003-04 and 2011-12. However, since the SIMS data is aggregated at the enrollment record level, incident
dates are not available with which to compute all suspensions occurring prior to test-taking. As a result, we
use SSDR as the primary source for data on disciplinary actions. Aggregating all incidents from SSDR at
the student level gives similar figures to those reported in SIMS.

17Other papers implementing the same or similar strategies include Setren (2021); Abdulkadiroglu et al.
(2017, 2016); Angrist et al. (2016, 2013).

BFurthermore, it is important to note that a student’s classification as special education status is a
function of the school in which the student is enrolled, and could therefore change if the student enrolls
at a charter. In fact, Setren (2021) finds large causal effects of charter enrollment on special education
declassification, as charters move special education students into more inclusive classrooms. While the study
of school discipline is particularly relevant for special education populations, assessing how declassification
and suspensions interact in producing aggregate charter attendance effects is beyond the scope of this project.
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SSDR

The SSDR dataset includes student-level information on any drug, violent or criminal-
related offenses, as well as any non-drug, non-violent or non-criminal-related offenses com-
mitted by the student on school property between school years 2003-04 and 2016-17. Incident
dates, offense types, and disciplinary measures taken are available. Students are identified by
the same unique identifier as in SIMS. SSDR is used to compute out-of-school and in-school
suspensions, and an expulsion dummy for each student. Ever suspended dummies and total

days suspended are computed. Three points must be highlighted:

o (Consider all offense types. While rich data on offense types are available, most incidents
in MA public schools entail “non-drug, non-violent or non-criminal-related” offenses
only. As a result, a more detailed look into suspension effects by offense type would

be limited in power, and is thus deferred to future work.

e Timing of suspensions. When analyzing suspensions and expulsions as outcomes, we
consider incidents throughout the academic year. The MCAS testing season is generally
in April of each year and misattribution of suspensions’ impacts on test scores may be

slightly biased by any suspensions that occur after MCAS testing.

o Missing data. We assume that students not cited in any SSDR incidents were not
suspended. For the purposes of estimating unbiased and consistent charter attendance
effects on suspensions, and suspension treatment effects on outcomes, this assumption
requires no differential SSDR reporting between charters and other MA public schools.
If charters are on average better reporters, charter attendance effects on suspensions

will be overestimated.

While a thorough investigation of schools’ reporting habits is beyond the scope of this paper,
it is unlikely that differential SSDR reporting would drive the results in this paper. If
anything, since charters are consistently under the criticism of over-suspending students,
one might expect charters to under-report rather than over-report suspensions. Moreover,
higher prevalence of reported suspensions among charters is consistent throughout many US

public school districts with varying degrees of data quality collection and reporting standards.

MCAS

The MCAS dataset includes annual MCAS math and English test scores for MA public

school students in grades 3 through 8, and 10. Since students may retake the test, we follow
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the literature in considering test results for the first attempt only.

From 2014-2019, Massachusetts transitioned to administering the Next-Generation (Next-
Gen) MCAS: computer-based assessments with innovative item types aligned to the new cur-
riculum frameworks. We use an across-test-administration harmonized version of the MCAS
scores based on MA DESE guidance to account for these changes.

We then standardize the test scores for each subject by grade and year to have mean zero

and unit standard deviation at the state level.

SCS

The SCS data set collects data on the courses students are enrolled in and their perfor-
mance (marks) in those courses. We use this dataset to develop the course-level descriptive

measures.

Linking datasets

Lottery records and administrative datasets contain identifiable information, such as
names and dates of birth, and are thus stored in a restricted access server hosted at Tufts
University, in accordance with this project’s Memorandum of Understanding with MA DESE.
Once lottery records are matched to SIMS on names and date of birth, identifiable infor-
mation are discarded from analyses files. Unique identifiers, available in all administrative
datasets, are used to construct a panel dataset tracking applicants across time. This panel
dataset includes demographic controls, baseline variables, treatment variables, and outcome

variables.
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