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EXECUTIVE SUMMARY

The foremost purpose of public education is to prepare students for effective citizenship.
Americans pay taxes to support public schools because an educated citizenry is essential to the
health of a democracy. This public purpose of education motivated the establishment of common
schools in the early decades of the nation and retains widegp@opport among Americans
today.Indeed, the current fractures in our political environment suggest that education for
citizenshipmight be even more important now than in the past.

Even so, the effectiveness of public schools in developing engégeshs has rarely been
examined empirically. Early promoters theorized that public schools would promote citizenship
based on their governance: common schools, operated by democratically elected officials in each
community, would naturally inculcate tkaowledge, values, and skills needed for effective
citizenship. This theory survived largely untested for a century and a half until the 1990s, when
charter schools were created, representing a new type of public school. Charter schools implicitly
challeng the old theory, suggesting that schools that are publicly authorized, publicly funded,
publicly regulated, and open to the public can promote citizenship while being operated
autonomously, outside the direct control of elected officials.

Some barter schols and charteschool networks have made the implicit challenge explicit,
by making preparation for citizenship a primary goal (LakdMiller 2012; SchmitandMiller
2015). One of these Bemocracy Prep, launched in 2006 as a charter middle schidelin
York City and now educating more than 5,000 students across multiple campugesdasd
kindergarten through2. D e mo c r anisgjon &m@ehprtesc hool net wor k i s *
responsible citizen scholars for success in the college of theaecaonda life of active
citizenship.”

The clearest indicators @femocracy Preps success i n promoting ci vV
registration and voting rates of its studeaiter theybecome adultdn this report, we measure
the impact of Democracy Prem voter registration and participation in electiog use
Democracy Prep’s randomized admissions | otter
anal ysis that distinguishes Democracy Prep’s
other outgle factorsBecause Democracy Prep used lotteries to determine entry to middle and
high school grades for the past decade, many students who were offered adpasscarly
in the early yearsvere old enough to register and vote in time for the 204&ion This is the
first study torigorouslymeasure theausaimpact of charter schools on civic participation.

We find thatreceiving an offeof admission tdemocracy Prep produdea statistically
significant increase is t u d grabab#ity of voting in the 2016 electiar about6 percentage
points The estimated effect on voter registratiosimsilar in sizebut not statistically significant
in conventional terms

The impact oenrollingin Democracy Prep igrger than the ipact of receiving an offer.
Many students who received offers did not actually enroll in Democracy Prep, which suggests
that the impact of receiving an offer must be driven by a larger impact on the subset of students
who actially enrolled A standard corersion methoduggests that enrolling in Democracy Prep
might increase both outcomes by about 24 percentage pstats{cally significant for voting
but not for registration But these impact@aremeasuredmprecisely with a wide range of
possible vaation.

Vi
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These estimated impacts of enrolling in Democracy Prep are also dramatically larger than

the impacts found in previous literature the effects of education on voting and registration
suggesting that random variatioouldhave led to an overeastate of the size of the impacts
Because the estimates are both imprecise and surprisingly la&agenduatda complementary

(Bayesian) impact analysis that groedadur original estimates@e mocr acy Prep’' s

the findings of previous researoh the effects of education on registration and voting

Previous published studies of the effects of educdtione of which involved charter
schools)Yound average impacts of ab@jpercentage points on registration @&@ykrcentage
points on votinglncorporating this literature (ardividing the averages from the literature in
half to account for the fact that positive impacts are more likely to be publisteefihda 98
percentprobability that enrolling in Democracy Prep producagositive impacbn
registration, anda 98 percenprobability that enrolling produced a positive impact voting in
the 2016 election.

The samditeratureinformed (Bayesiananalysis suggests thBemocracy Prefncreases
the voterregistrationrates of its students @apout 16 percentage pointand increases the voting
rates of its students apout12 percentage pointé-igure ESL). Given the low registration and
voting rates of young adults nationally, these are substantial impastsn, even a conservative
analysig\which accounts for possible overestimation of impacts in our original approach)
suggests that enrolling in Democracy Phegl ar ge positive effects
participation in adulthood.

Figure ES.1. Impact of enrolling in Democracy Prep on registration and voting
(Bayesian estimates informed by prior research)
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Democracy Prep provides a test case of whether charter schools can successfully serve the
foundational purpose of public educatiepreparation for citizenship-even while opeating
outside the direct control of elected officials. With respect to the critical civic participation
measures of registration and voting, the answer is yes.

Given its explicit mission, Democracy Prep is probably not typical of all charter schools.
Noneheless, its success in raising the registration and voting rates of Hieclmwe, minority
students it serves provides a proof péamtcharter schools and conventional public schools
alike: An education focused @reparing students faitizenship can in fadhcreases t udent s’
civic participatiorwhenthey reach adulthoodRenewed attention to the foundational purpose of
public schools mighibroadlyincrease civic participatioacross the country.
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I. INTRODUCTION

The foremost purpose of public education is to pregadents for effective citizenship.
Americans pay taxes to support public schools because an educated citizenry is essential to the
health of a democracy. This public purpose of education motivated the establishment of common
schools in the early decadefstioe nation and retains wide popular support among Americans
today.Indeed, the current fractures in our political environment suggest that education for
citizenship night be even more important now than in the past.

Even so, the effectiveness of public schools in developing engaged citizens has rarely been
examined empirically. Earlgdvocats of public educationsuch as Horace Mantheorized that
public schools would promote citizenship based on their governemmoenonschools, operated
by democratically elected officials in each community, would naturally inculcate the knowledge,
values, and skills needed for effective citizenship. This theory survived largely untested for a
century and a half until the 1990s, wheharter schools were created, representing a new type of
public school. Charter schools implicitly challenge the old theory, suggesting that schools that
are publicly authorized, publicly funded, publicly regulated, and open to the public can promote
citizenship while operatg autonomously, outside the direct control of elected officials.

Some charter schools and chadehool networks have made the implicit challenge explicit,
by making preparation for citizenship a primary goal (LakdMiller 2012; SchmittandMiller
2015) One of these iBemocracy Prep, launched in 2006 as a charter middle school in New
York City and now educating more than 5,30dents across multiple campuses and grades
kindergarten through 12 De mo c r anisgjon & emperss<c hool net wor k i s *
responsible citizen scholars for success in the college of their choieglifadf active
citizenship.”

Democracy Prep encourages civic behavior in students through a variety of curricular and
experiential meansncluding visiting legislators, attending public meetings, testifying before
legislative bodies, and discusg influential essay®n civics and government. Eaelectionday
students participate in“@et Outthe Voté campaign. Studenteceiveteeshirts and pamphlets
with the slogart| Cant Vote, but You Cariland canvass highly frequented street corners to
distribute the message (LakadMiller 2012). As seniors, students enroll in a capstone canirse
whichthey develop 4&Changehe World project to investigate a realorld social problem,
designa method for addressing the issue, empglementtheir plan(TripodoandPondiscio
2017)

The clearest indicators @femocracy Préps success in promoting ci Vv
extent to which itstudents register to vote and participate in elections after they reach age 18. In
this report, we measure the impact of Democracy Prep on the key civic outcomes of voter
registration and participation in electiohnde us e Democr acy Pssens’ s rand.
lotteries to conduct a gold standard experimental analysidthas t i ngui shes Democr
effect from the effects of families, students, and other outside fa€tossis the first study to
rigorouslymeasure theausaimpact of charter schdéson civic participation.

Democracy Prepeeks not only to promote election participation among its graduates, but
al so among student s’ alpoaneasures the imphdt & DesnbcuadyyPrep h er e
on the voter registration and election partitipn of parents.
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Democracy Prep serves a disadvantaged student population. In thRe@®srough 2013
2014 academic years, percentof Democracy Prep middle school students qualified for free or
reducedprice meals, 6percentwere black, 3@ercentwere Hispanic, 2percentspoke no
English at home, and Isercentreceived special education services (CorcarahCordes
2015).Many of these characteristics are associated (in adults) witr tates of voter
registration and election participati@file 2015) Among families applying to Democracy Prep
for admission, the prior voter registration rate of parents8@dspercentaboutl0 percentage
points below the national avera@¢.S. Census Bureau 2017)

Previous literature

This is the first study to measure the impact of charter schostggmiration and votingout
a few prior studies have attempted to assess the impact of educational attainment (Dee 2004,
Milligan et al.2004; SondheimeandGreen 2010); oprivate schod (Dee 2005; Carlsoest al.
2016) or of civics educationBachner 201pon those outcomesHere we briefly describe key
findings from this literature; later, we use the findings from the literature to inform a Bayesian
analysis of the probability that Democracy Prep produces posifieetson registration and
voting.

Additional time in the classom mightlead to a more engaged citizenry through a variety of
mechanisms. Educational attainment can provide a firmer understanding of political institutions
and processeseanwhile equipping studentsth the cognitive skillset necessary to actively
paticipate in civic societyAdditional years of secondary schooliagd college entrandeve
been foundo increaseivic engagemert-not only voter registration and voting, but atgber
measures of civic involvemerguch as volunteering and newspapadershigDee 2004)High
school graduatiosimilarly has been found tiocrease voting and other civic behaviors,
particularly in the United States (Milligaat al.2004).SordheimerandGreen (2010gxaminel
three distinceducational interventionglaed tohigh school graduatioand bund that
educatioml attainmentwvas strongly associated with increased voter turnAlitof these studies
were observational or quaskperimental; nonaseda randomized experimental design.

A small number of studidsave attempted to measure the effect of private schools on
registration and votingn principle, private and religious schools might have either positive or
negative effects on civic outcomes (Gill et al. 20@8e (2005) preseadl evidencehatstudents
who attended Oth grade aCatholic high schools were more likely to vote as adblis
unmeasured background characteristics of the students rather than the schools thengsglves
have driven the result€arlsonet al.(2016)useal the randomized logries of a privateljunded
voucher program in New York City to conduct an experimental analysis, antbtimellittle
evidence for increased voter registration or vating

Thepotentiallink between civics education courses and civic engagemelsaies
Educationabout government and electoral procesgpesificallyamsto increase civic
engagementn anonexperimentaéxamination of high school civics coursework, the probability

1 More than a decade ago, one study conducted a nonexperimental analysis of telephone survey data from parents in
Washington, D.C., to compare civic activities and political tolerance of students in district and charter schools in that
city (Buckley and Schneider 2004). That study found evidence of higher levels of civic activity and training in civic
skills among charter students, and comparable levels of political tolerance, relative to students in district schools.
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of voting increased with the completion of civics coursework. Thigas® in voting behavior
was magnified when coursework was undertaken for longer periodsémwestwo semesters)
(Bachner 2010).

In sum, he existing literatursuggests that education in general and civics courses in
particular might positively affect registration and voting, but none of the favorable evidence
comes from randomized experimental studies that would permit strong cdesaices
Further,no studyexaminal the effects of charter schools, which constitute a new type of public
school that depasfrom the historical model of public education in the United Stdteis. study
provides the first evidence on whether chartdiosls that specifically focus on civic preparation
can improe the civic participation of their graduates.
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Il. RESEARCH DESIGN AND DATA

Using the admission lottery to assess impact

To assess the impact BEmocracy Prepn voter registration and electiparticipation, we
useDemocracy Preps admi ssi ons | otteries to identify t
inception,Democracy Prepas conducted randomized lotteries to determine applicants to admit
to its incoming classes. These admitted applicemstitute the treatment group. Because offers
of admission were determined by chance, families who were not offered admission (lotteried out)
did nat differ from those offered admissiermot only in terms of prior achievement and
demographic characteristics, but also in terms of unmeasured characteristics such as student and
parent motivatior—and therefore constitute the control group. The admissitiesyicreated a
randomized natural experiment that we use to develop the strongest possible inferences about the
causal impact obemocracy Prepn voter registration and election participation of students and
parents

To measure impacts on voter regisatand election participatiomnve begin byconducing
an intentto-treat(ITT) analysis that compares outcomes of lottery winnersardents who are
lotteried out controlling for anyrandomdifferencesetween the groups in terms of age and
gender This enables us to rigorously estimate the impact afffenof admission tdemocracy
Prepon the voter registration and election participation of students and parents.

The impact of an offer of admission is not the same as the impact of enrolling in Reynocr
Prep, becauseare than halbf those receiving offers chose to enroll elsewhere (and a few
lottery losers eventually found a way to enroll, perhaps through the waftWatthereforealso
use the lottery as an instrument in a{stage analysis thastimates the impact efrollingin a
Democracy Prepchoo] also known as the effect tEatmerton-thetreatedTOT). The
estimated impact of enrolling is necessarily larger than the estimated impact of receiving an
offer, but theuncertainty Bout the impact of enrolling increases alongside the estimated size of
the impactAppendix Aprovides more details on the analytic approach.

Democracy Prep hdagedto promote the civic participation of parents as well as students
by, for example, includingoter registration information in enroliment materiddée therefore
use the admissions lotteries to conduct a secondary analysis of registration and voting among
Democracy Prep parents.

Using information from prior studies to estimate Democracy Prep’s true
effects
We also use information from outside of our sttmlassesshe probability that the true

effect ofenrolling inDemocracy Prep on voter registration andda participation is positive
andthelikée y si ze of Dmeeffects acy Prep’ s

2 The enrollment rate fortsdents who received an offer was 43.5 percent, whereas the enrollment rate for students
who did not receive an offer was 17.5 percent.
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Estimating the probability that an intervention has a truly positive effect requires an
externally informed understanding of the difficulty of the task. If similar interventions have
rarely made large impacts on similar outcomes, then we would infet thdard to move the
needle on registration and votirghis would in turn make a very large impact of Democracy
Prep seem less plausible. By contrast, the more common large effects have been in the past, the
more probable it is that a sizeable impacteste in this study was the result of a true effect
rather than random change.

For this evaluation, information is available from prior studies that estimated impacts of
other educational interventions on civic engagement, as describdjoter. We usea
Bayesian approach to incorporate this prior information into our analysis and ultimately assess
the probability that Democracy Prep truly has positive eff@atsthe likely size of those effects
We follow Gelman (2015) in defining the Bayesian priotarms of informatiomather than
beliefs,and we examine the sensitivity of findings to the selection of prior information.
Technical details of our approach can be foundppendix A

Data and sample

Democracy Prep provided thdraissions lottery dat#iles include information on
applicants, including names, dates of bigénderJottery priorities* lottery resuls, names of
parentsand contact information.

Thestudentsample for this study includes students who entered the lottery to attend any
Democracy Prep school Mew York Cityfrom 20072008 through 20152016. To be included
in the analytic sample, students mhsta firsttime applicant in the family ange at least 18
years old by the 2016 election. The analytic sample inclu@&® studets, 35 percent of whom
were offered admission through the lottekithough Democracy Prep now includes schools at
all grade levels, students who entered its elementary schools (which opened later) were not old
enough to vote by 2016. Our student sampieudes students who applied to enroll in
Democracy Prep in gradéshroughll. Almost threefourths {2 percen} of students receiving
offers through the lotteries in our sample were applicarithtgrade (See Appendix A for
technical details on the nstruction of the analytic sample.)

The parent sample includes parentthefeligible students described abpless the
requirement that the student be eligible for the 2016 eledtlmurs, parentsanhave students in
anyapplication gradeAll parents are deemed eligible to vote in elections following their

3 A common mistake is to believe that thrwalue—which depends only on data from the study at kacahn be

used to asseghe probability that the true effect of an intervention is positive. In 2B8&8merican Statistical

Associationissued a statement regarding the widespreathterpretatiorof p-values (Wasserstein and Lazar 2016
Greenland et aR016).Intheconte t of i mpact evalwuations, the implicatio
values do not directly support probability statements regarding the true impact of an intervention. For example, a

positive result with g-value 0f0.05 does not meahatthere is @5 percenprobabilitythat the true impact is

larger than zerdRather, a pralue of 0.05 signifies that a null hypothesis of no effect can be rejected with 95 percent
confidence.

4Applying students with an enrolled sibling or a simultaneoaplylying sibling who receives an offer, receive
lottery priority. Also, applying students in a subdistrict with a Democracy Prep school receive lottery priority.
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children' s application yeai-or the parent analysis, the analytic sample incl&6¢é32 parents
52 percent of whom had children offered admission through the lottery.

We matcheddttery am enrollment record® outcome data provided by Catalist, which
maintains a national database with comprehensive infmman votingage individuals.
Appendix A provides efails about the matching proceg#e examine impacts 2016
registration and vatg for studentsThis analysis disproportionately relies on earlier cohorts of
students because students must have turned 18 by the 2016 election to be included in the
analysis.This same fact prevents an analysis of earlier elections for studentssdunepie size
limitations. SeeAppendixB, TableB.1 for student sample sizes by year and grade.

Our secondary analysis of impactsparentsnvolves examinig 2016 registratiogat any
point after the start of the studenapplication yeaiVe also examine impacts on voting in the
2014and 201eelectiors. This offersa comparison dboth a presidential and nomsidential
election whichgeneally havedifferent turnout rates (File 2015 eeAppendixB, TableB.4 for
parent sample sizes by year.
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Ill. RESULTS

In this chapter, we begin by reporting the baseline-lgitery) characteristics of the
treatment and control groups, then describe the differences between the actual enroliment rates of
lottery winners and losers (because not all lottery winners chasedt), and a few lottery
losersultimatelyenrolled). We then present results of the impact analyses, beginning with
standardTT results that measure the effect of being offered admission to Democracy Prep
through the lottery, followed by the effect of actually enrolling in Democracy Prep. Fiwally,
describe the probability that the impact of Democracy Prep is positive, aseadigathe
Bayesian analysis that incorporates additional information from the literature on the effects of
educational interventions on registration and voting.

Baseline equivalence of treatment and control groups

Due to the randomized nature of the lo#s, anybaselindifferencegmeasured at the time
of the lottery)betweerstudents receiving offefghe treatment grou@nd those not receiving
offers(the control groupareattributable to chance.

The student samplerovidesbaseline data thanabé us tocompare prdottery
characteristics in terms afjye, gender, artie pre-application voter registration statokthe
st ude nt Asindigated ire Trabldll. 1, we find nostatistically significanbaseline
differences between students withand t hout of fers i n terms of age
registration statudn contrast, there is a statistically significahtancedifferencein the gender
composition of the treatment and control groupsls are represented amooffered studentat
a rake about 11 percentage points higher than amongffered studentsA deep dive into the
data and consultations with Democracy Prep and its lottery auditor uncovered no reason other
than chance that would explain this differente analysis of baselinegeivalence in a subset of
students for whom additional daeeavailable finds no statistically significant differences
between treatment and control groups in prior test scaregishlanguage learner status,
special education status;, eligibility for free or reducegbricelunch (details ae available in
AppendixB, Table B3).

To ensurehat randonbaseline differences between the experimental groups do not bias
results, ve includegenderage and parent baseline voter registrat@sncontrols in ouimpact
analyses

Table 111.1. Student baseline equivalence

Characteristic (percentage unless otherwise

indicated) Difference
Age at 2016 election 20.0 20.0 0.0
Female 54.9 43.7 11.1*%
Male 42.7 51.3 -8.7*
Gender missing 2.5 4.9 2.4
Parent registered to vote before September 1 58.5 61.6 -3.0
of lottery application year

Number 372 688 1,060

*p < 0.05, * p < 0.01.
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In the parent analysigje focusour baseline comparisam gender, prapplication voter
registration status, and papplication voting behaviqage is not consistently available for
parerts). Preapplication voting behavior is defined as 2012 voting behavior for parents whose
students apply for the 2023014 school year or lateBecause tis measure is defined fonly a
subset of parents, we do not include it @swariatein our estimation model#s Tablelll. 2
indicates, we find no statistically significant differences in baseline characteristics in the parent
sample.

Table 111.2. Parent baseline equivalence

Characteristic (percentage unless otherwise

indicated) No offer Difference
Female 67.3 65.7 17
Male 9.5 11.2 -1.7
Gender missing 23.1 23.1 0.0
Registered to vote before September 1 of 60.1 60.1 0.0
application year

Voted in 2012 election prior to application year 38.8 36.8 2.0
(2013-14 or later)

Number 3,032 2,760 5,792

Note: The sample size for pre-application voting behavior is 1,453 parents of offered students and 1,399 parents
of students who did not receive an offer.

*p < 0.05, * p < 0.01

Enrolilment rates, by treatment status

Not all students who received an offer through the lottery chose to enroll in Democracy
Prep, and some students who did not receive lottery offers nonetheless succeeded in enrolling
(through the walitist, in another yearor through some other mechanism). Everreceving an
offer to attend Democracy Prémough the lotterynakes it more likely that a student will enroll
which is critical to making our analysis possitiiable 111.3 siows erollment rates ofhe lottery
winners and loseris the student and parent analyses.

Table 111.3. Enroliment rates by treatment status

Enroliment rate Offer No offer Difference
Students

Enrolled (application year) 43.5 175 25.9**
Ever enrolled 44.4 19.2 25.2**
Number 372 688 1,060
Parents

Enrolled (application year) 29.7 7.4 22.3*
Ever enrolled 30.3 7.9 22.4%*
Number 3,032 2,760 5,792

*p<0.05 *p<0.01

There is a statistically significant enrollment advantagéotit?6 percentage points for
offeredversusnon-offered studentsThe enrollment ratdifferentialis similar whether
examining enrollment in the application year or enrollment at any point follabenapitial
applicationto Democracy Prep
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The enrollmentate differential in the parent sample mirrors the student sample. There is an
advantage of abou®ercentage points for parents of offered students versus parents whose
student did not receive an offer.

Impact of Democracy Prep on registration and voting

We first estimatehe effect of receiving an offer on studeémtsgistration and voting in the
2016 electionThis is the difference in outcomes for students who did and did not receive an
offer, oran ITT estimateReceiving an offer of admission to Dexraxy Prep via the lottery
leads toanincrease in both registration and votingatfout6 percentage pointéAppendixB,
TableB.5). In the case of voting, the estimaienpactis statistically significanfat 0.05),
althoughtheimpacton registrations not significantTaken in concert, the two estimates suggest
that the receing an offermeaningfullyboosts involvement in thelectoral proces$igurelil. 1
graphically illustrates the impact of receiving an admission offer, comparing the actual
regstration and voting rates of the treatment group with the registration and voting rates that
would have been expected if they had not been offered admission (in other words, the regression
adjusted registration and voting rates of the lottery losers velne mot offered admission).

Figure 111.1. Student ITT results: the impact of receiving an offer of admission
o

Te]

49

40

30
1

Percentage

20
1

Registration Voting

I Received offer to DP Did not receive offer to DP

Note: This figure shows the unadjusted treatment group mean and regression-adjusted control mean.
*p < 0.05, ** p <0.01 for significance of difference between group offered admission and not offered admission.
ITT = intent-to-treat.

We can use receivirgn offer through the lottery as an instrument to estimate the impact of
enrollment. In essencee converthelTT impactestimate to an estimate of the impact based on
the assumption that any effect of offering admission could occur only by affecting the subset of
lottery winners who actually enrolled. The@ércentag@oint impact of the admissions offer is
averaged acrostudents who enrolled and students who did not enroll. Because students who
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did not enroll could not have experienced an impact, all of the impact must have been
experienced by the subset of students who enrolled.

The TOT analysis scales up the estimdi@dimpact by a factor that depends on the
difference in the actual enroliment rates of lottery winners and losers. Because that difference is
only 26 percentage points (as shown in Tabl8), the TOT impact estimate is nearly four times
the ITT impactestimate. The statistical uncertaimipundthe estimate, however, similarly
scales up, creating a confidence interval that is four times as large as the confidence interval for
the ITT impact estimate.

The TOT impact estimatesh@ut24 percentage pointer both registration and votingee
AppendixB, TableB.6 for detailg are surprisingly large, especially for votjmagplying that
Democracy Prep more than doubled the expected voting rates of its students. Because the
uncertainty around the TOT impact estimates is quite large, we believe those results should not
be taken at face value and likely overestimate the true imp&strabcracy Prep. To assess this
possibility systematically, we conduct a Bayesian analysis in the next section.

We do not find effects on the registration and voting rates of the parents of Democracy Prep
studentsin the parentinalysisthe estimated impets of an admissions offer on registration and
voting (in 2014 and 2016) amuch smakrthan the estimated impacts on studésée
AppendixB, TableB.8 for full details) None of these estimates are statistically signifiCEiné
TOT impacts on parentghose children enroll in Democracy Pra@similarly not significant,
and ardikewise much smaller than thestimated impacts on stude(geeAppendixB, Table
B.9 for full results).In sum, we find no evidence that Democracy Prep increases theatgistr
and voting rates of student s’ parents.

Estimates of Democracy Prep’s true effects informed by prior research

In this section we present oBayesiarestimate of the probability that the true effect of
Democracy Prep is positive, givel) theTOT impacts we estimated in this study agyZ9
published estimates of the impactseafhtother educational interventioons voting and
registration We then use the same framework to estimatértieeeffectof enrollment,
grounding the original OT impad estimates in thpublishedmpacs of the relevaniterature.
We conduct these exercises only for the student rebeaiteiuse wearid no evidence of an
impact on parents

Almost all of the prior impact estimatasthe literatureare positive (Figuréll.2). Because
these are estimated impacts, not true effeatsutd be unwise to take them entirely at face
value.Random chance differences between treatment and control giffepisthese estimates
(justas they affect our estimajesurthermore, sstematic errorsuch agpublication bias (that
is, the tendency of journals to publighly findings that ee statistically significantyould also
affect these estimateBo preventthese biases from propagating through to the current analysis
of Democrag Prep, our maiBayesiarapproach adjusts fauchissues.

We also includéwo Bayesiarsensitivity analyses. Our first sensitivity analysis applies a
more stringent correction for issussch agpublication bias than the main approach. Our second
sensitivity analysis takes the prior studies at face value, making no correctsuch@sues.
Appendix A providesletailed technical descriptisof these analyses.
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Figure 111.2. Prior estimates

Study Effect (95% CI)
Private school vouchers’
Ever registered to vote e -0.02 (-0.19, 0.15)
Voted in 2008 general election —_— -0.01 (-0.18, 0.17)
Voted in 2010 general election -0.11 (-0.28, 0.06)
Voted in 2012 general election e 0.09 (-0.09, 0.26)
Voted in 2008, 2010, or 2012 general election —_— 0.01 (-0.16, 0.18)
Catholic schoolingd
Currently registered to vote (HS&B) — 0.20 (0.15, 0.26)
Voted in any election in past year (HS&B) —— 0.16 (0.10, 0.22)
Voted in 1988 presidential election (HS&B) — 0.24 (0.18, 0.29)
Currently registered to vote (NELS88) — 0.11 (0.03, 0.19)
Voted in past 2 years (NELS88) —— 0.05 (-0.04, 0.15)
Voted in 1996 presidential election (NELS88) —_— 0.12 (0.04, 0.20)
Additional year of education’
Voted in most recent presidential election L] 0.09 (0.08, 0.09)
Additional year of education (UK)*
Voted in most recent general election - 0.03 (0.01, 0.05)
High school graduation®
Voted in the current year = (.55(0.52, 0.57)
Voted in November election 0.56 (0.55, 0.57)
College entrance’
Currently registered to vote —- 0.24 (0.19, 0.29)
Voted in any election in past year —— 0.17 (0.12, 0.22)
Voted in 1988 presidential election — 0.29 (0.23, 0.34)
American Government/Civics course (1 semester)’
Voted in 1992 presidential election —a— 0.05 (0.00, 0.09)
Voted in 1993-1994 state/local elections - 0.05 (0.01, 0.10)
Voted in 1996 presidential election --— 0.03 (-0.01, 0.08)
Voted in any election from 1998-2000 - 0.05 (0.01, 0.09)
Voted in 2004 presidential election Bl 0.03 (-0.00, 0.07)
Voted in any election from 2004-2006 M- 0.03 (-0.01, 0.06)
American Government/Civics course (2 semesters)®
Voted in 1992 presidential election —— 0.09 (0.01, 0.17)
Voted in 1993-1994 state/local elections —_— 0.11 (0.03, 0.19)
Voted in 1996 presidential election 1+—— 0.07 (-0.02, 0.15)
Voted in any election from 1998-2000 — 0.11 (0.03, 0.19)
Voted in 2004 presidential election —a— 0.07 (-0.01, 0.14)
| |
-0.5 0 0.5

Effect size units

Note: Estimates are in effect size units.
a Bachner 2010.

b Carlson et al. 2016.

¢ Dee 2004.

4 Dee 2005.

€ Milligan et al. 2004.

Cl = confidence interval; HS&B = High School & Beyond; NELS88 = National Education Longitudinal Study of 1988;
UK = United Kingdom.
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Given the chances of having a positive effect that we see from past studies, combined with
the TOT impact estimate of Democracy Prep that we calculated in this stedgtimate a 98
percentprobability that enrolling in Democracy Prep increasauterregistration and the same
probability that Democracy Prep increased voting in the 2016 election.

Our results are robust to the selection of prior information (Figu®). The findings from
the sensitivity analyses are as follows:

1. If we make a more stringent adjustment to the impact estimates from past studies to account
for issuessuch agpublication bias (specifically, we assume that the average true effect of
interventions in this literatuns actually zergather than positijewe estimate probabilities
of 97 percenthatenrolling inDemocracy Prep increased registration and voting.

2. If we take past results at face valusifig a weighted average from the literature raotd
adjustng for issuesuch agpublication bias), we estimapeobabilities of 9%ercenthat
enrolling inDemocracy Prep increasedch of the two outcomes

Figure 111.3. Probability of a positive effect of enrolling in Democracy Prep

90 100

60 70 80
1

Probability effect is positive
50
1

20

10

Main approach Sensitivity analysis 1 Sensitivity analysis 2

B Registration | Voting

Using the sam@ayesianframework ofincorporating information fronthe broader
literature on civieminded interventions, we generate a complementary set of impact estimates.
Our main approach uses the original estimd@@d impacts ofDemocracy Prep enrollment
correcting for ptential biases in the magnitude of reported impacts in the literature. This
analysis suggesthatDemocracy Prep increasdise votemegistrationrate of its studentby

12
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about16 percentage poinend increasethevotingrate of its studentsy about12 percentage
points(Figurelll. 4).

Figure 111.4. Impact of enrolling in Democracy Prep on registration and voting
(Bayesian estimates)

o
N

Percentage
10
|

Registration Voting

We explore the same sensitivity analyses detaigtierto ensure findings are robust to
different assumptions abodtet extent to which positive estimates are more likely to be
published (see Agmndix A for technical detai)lsThese findings support the conclusions of the
main approaclkisee AppendiB, Table B7 for full results):

1. If the average true effect of educatibiméerventions is zerave estimate that the impact of
Democracy Prep enrollment ib@ut16 and 13 percentage poifibs registration and voting
respectively

2. If theaverage in the literature is an unbiased indicator chtleeage true effect of
educational interventiongve estimatencreases in registration and voting of 17 and 14
percentage poinf®r registration and votingespectively

13
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IV. CONCLUSION

Democracy Prep provides a test case of whether charter schools can successfully serve the
foundational purpose of public educatiepreparation for citizenship-even while operatg
outside the direct control of elected official¥ith respect to the critical civic participation
measures of registration and voting, the answer is yes. We estimate that enrolling in Democracy
Prepsubstantiallyincreases the probability thstudentswill vote whentheyreach adulthoad
Theestimateceffect on registration ikkewise large though not statistically significant in
conventional terms. A conservative Bayesian analysis fin@spai@ent probability that
Democracy Prep caused an increase in each of the two outéooneased vier registration and
increased voting in the 2016 election

Importantly, young adult voter turnout is consistently lower than voter turnout rates for older
Americans. Irmostpresidential elections in thpast half century, the differential in voter turnou
between young adults (18 to 24 years alall older groups of votermsbeen 10 to 25
percentage poini@ile 2014). This makes large gains in votargongyoung adults particularly
notable.

Given its explicit mission, Democracy Prep is probably natajmf all charter schools.
Nonetheless, its success in raising the registration and voting rates of timedowe, minority
students it serves provides a proof point for charter schools and conventional public schools
alike: an education focusedonpgep at i on f or <citi zenship can i
participationwhenthey reach adulthood. Renewed attention to the foundational purpose of
public schools might broadly increase civic participatoross the country

14
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Estimating impacts

This evaluation takes advantage of oversubscribed Democracy Prep admissions lotteries to
estmat(de mocr acy Prep’s impact on civic outcomes.
randomized controlled trial. With this design, the average difference in outcomes for individuals
who receive a Democracy Prep offer and those who do not provides an unbimsat: edstthe
impact of Democracy Prep. We estimate the following linear probability model:

Mo 1 1Y 1o -,

whereY is an indicator reflecting voter registration or election participation for student (or
parent) i; | is a set of fixed effects (grady-year indicatorsjor lottery0; T is the treatment
indicator variable that takes a value of &tiident received a Democracy Prep offer (won the
lottery); X is a vector of baseline characteristics incluaeniiprove precisioffincluding, in the
student analysis, the prior registration status of a pa@mdRis a random error term. will
reflect the impact in percentage points of receiving an offer to attend a Democracy Prep school
on the likelihood thastudent registers to vote or votes. Thssan intentto-treat (ITT) analysis,
as it captures the impact of receiving an offeaittend a Democracy Prep school. To estimate the
impact of attending a Democracy Prep school, we also estimate treatnrtbettreated (TOT)
models, using a standard instrumental variables apprédéelestimate the parameter

A

@1 b

wherg  reflects the ratio of the covariance between treatment statamdan indicator for
either registratiomr election participationd) to the covariance between treatment status and
enrollmentstatus Q).

Rules for inclusion or exclusion in analysis sample

Students must be firdtme applicant$o be eligible for the analysis sampléis means that
no siblings have previously applied for admission emslures thatibling preference and
familiarity or experience with the application procdesnot confounaffer rates. There are two
types of lottery priority: sibling priority and distriptiority. Students with sibling priority status
are automatically admitted and therefore excluded froranlaéytic sampleStudents who live in
the local district (the neighborhood) have priority over students who live elsewhere in New York
City. Students with and without district priority are potentially eligible for the analytic sample
depending on whethéhnere areany open seats after alldistrict students receive offers most
instancesthose within-district priorityfilled all available seafj@nd we use the {district lottery
in the analytic sampl&.he analytic sample includesiteof-district gudentswhen a lottery was
conducted for thentlfat is when indistrictapplicants did ndfill the available s#s). We
requiredcohort offer rateso fall between 10 and 90 percent to ensure that a lottery was used for
the cohort, as opposed to a dataraaly.The secondary parent analysisludes aly parents of
theseeligible students.

Matching lottery data to registration and voting data

Outcomes provided by Catalist include voter registration and participation in the 2012,
2014, and 2016 elections. Fields we provided to Catalist to facilitate matching include first and
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last name, gender, date of birth, address, and phone niBalf@resending records to Catalist,

we made substantial efforts to standardize fidloisgxamplewe correced misspellings of
Manhattar). Furthermorewe required thatecords have at least a first and last name as well as
one of date of birth, address, emaitiegbs, or phone number. After we received the matched
dataset, we scrutinized matched recomasvhich key information variedguch aglate of birth),
resulting in a small number of rejected match¥s.treatedecords that Catalistould notmatch

as nonregistrants and newoters—indicating that there was no corresponding registrant or voter
record associated with the demographic information proviéligdloughany record linkage
methodcanresult in misidentification, there is no theoretical reason peexmisidentification

to vary by offer status. Therefore, this does not pose a threat to the validity of the randomization
framework.

Weights

We constructtsident weights based on the offatein the studeris cohort (graddy-year)
In the simplest cas, the probabilityof anoffer is the number of applicants offered admission
(0 ) divided by the total number of lottery applicanig.(That is the probability of an offer for

student@s n —. Becausave havemultiple cohortqstrat), the probability of an offer for
studentQn stratumCs n —~hwhere() is the treatment group size within the stratum and

0 is the size of the straturiihe base weights are the inverse of the probability of beingin th
students reatment condition.

®ao  —
Do  —

Within stratumwe then normalizedeightssuch thathe weights of each experimental
group sum to ondalf the overall size of thetratum. This waythe size of thepplication
stratum factaginto the overall distribution of weights. These normalization factor§are
specific to eaclstratum and experimental groife then multiplied ach factor by the studéest
base weight tachieve a final weight.

G060 —

6)0 O

All simultaneously applying students receive an adfelong as one family member wins
the lottey. Thus, siblings have a higher probability of receiving an oftenvhich the weights
must accountin the case of a single pair of sagrade siblings (twins)he probability of
receiving an offer is affected both for siblings and-sdnings For the single set oBamegrade
siblings the probability of an offer is simply the probability that either receives an otien,
we use thgrobability of the set aamegrade siblingseceiving an offer to determine the
probability of an offer for nosiblings:
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Mn  ¢z— —2

@n Zp N N

When there are multiple pairs of saigmde siblings (twins), thoutcomes of allets of
samegrade siblingsffect the probability of one set of samgeade siblings receiving admission
To account for this, warst calculate the probability of one sibling receiving an offer, and the
other sibling not receiving anfef—a win-by-sibling (w 6 YWe then use the 6 "Wrobability
and the number of sarggade sibling pairs)( ) to determine the estimated slo@ JYoccupied

by samegrade sibling pairs.

@n qz—1
(10 o0Yy 0 p zo
1oy 0 20
2n —
Another distinct scenario is differegtadesiblings who simultaneously apply. The
differentgrade siblings will be in separate cohptterefore we mustappropriaty adjust the
probability of an offer for both cohort$o do sowe have to knowhe number of students

receiving an offer in eacsibling's gradeln the case of differergrade siblings A and B, the
resulting probabilitythat at least one students receives an offer is

a3n P

The finalscenario is the union of the preceding scenarios: sanukdifferentgrade siblings
in the same cohort. To account for this, we first construct a set of intermediate probabilities
(N hwhich are the probabilities o&ceivinganoffer as if thereareno differentgrade
siblings, but incorporating sargFade siblings. Thenye usethe intermediate probabilities to
construct the final probability of receiviram offer at this stage accounting for differegriade
siblings.Depending on whether thelwort contains a single set of sagrade siblings or
multiple sets of samgrade siblingswe applythe formulas discussed earli&quationg(7) and
(8) andEquationg(9-12), respectively. For all students wHo nothave a differenrgrade
sibling, the inal probability of receiving an offer is the same as their intermediate probability.
For differentgrade siblingswe modify Equation(13) to account for the intermediate
probabilities:

a4n p P N Zp N

By construction, the probability of receiving an offgr)(is the same for each family
memberRegardless of the cohort composition (humber of offers, number of sache
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differentgrade siblingsand so oy the construction dfase weights and application of
normalization factorsi( "Pfollows the same proceduressdebed arlier (Equationy3-6]).

We constructedgrent weights using the studenprobability of receiving an offer, which is
constant within a familywWe then ceated lase weightsisingEquations(3) and @). For parents,
the normalization factors are designed such that the weights of each experimental group sum to
onehalf the number of parent applicants in the year. This contrasts with student normalization
factors in that the factors are yearly, rather than gtadgear.

Constructing probability estimates

The literature search used to assess the likelihood of a truly pasfteeeof Democracy
Prep on the student population included studies estimating tlaetisngf education on student
registration and/or votinge combined pint estimates and standard errors into a single data
set, then transformetiemto generate effect sizes and standard errors of the effect sizes,
respectively. Due to variation the statistics reportedye conductedhis transformation by
dividing point estimates and standard errorsh®square root of the variance of the outcome

Notation

As shown inChapter lll,Figurelll. 2, a givenntervention(such aPemocracy Prepjan
havemultiple impactestimategsuch asan estimate of the effect on registration and an estimate
of the effect on voting). We us@o index the estimatesvith 'Q pf8 ) ¢ wlenoting
published estimateendd p o AT W ¢ o plenoting estimates of the imgt of
Democracy Prepn registration and voting, respectively). We @e index the interventions
(with'Q pfB R  Ydenotinginterventionsstudied in the published literatuaady p
wdenotingthe Democracy Prep interventjon

— OEA EIi DPAAO T &£ $Ai T AOAAU 00AD 11
— OEA EIi DPAAO T &£ $Ai T AOAAU 00AD 11
—Bh- OEROAEABEBOAT EXROMIE DOBOORI AO
—+Bh- AOOEI AOAO
i BH OEAEO OOAT AAOA AOOI OO

Main approach

Almost all of thepublished estimates are positivéiigcouldbe at least pdst due to
publication biasso-calledp-hacking,and/or thegarden of forking pathsvherebyresearchers-
consciously or nettend to present the most favorable of a large number of possibles fesirt
any given analysis (GelmamdLoken 2013)To preventthese biases from propagating through
to the current analysis of Democracy Preyr main approachresumeshat theprior estimates
are exaggeratduly a factor of two, on average (Gelman 20I4e prior mean is thus taken to be
‘Wg, with* equal to the mean impact across prior interventions. (We estitdstéhe posterior
mean of under the model used for sensitivity analysis 2, which takes the prior studies at face
value.) The main model is given by:

(15, E E A1gEEIDIOAH
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(16)Pr oD O & h,
(17 ( UDZDOED DU * Faht

The first equation is the likelihood, which states that each impact estimate has a normal
sampling distribution with mean equal to the true, unknown effect and variance equal to the
squared statard error. The second equation is the prior, which describes the distribution of
impacts across the outcomes affected by an intervention. (In the case of Democracy Prep, for
example, this would be the distribution of true effects across two outeenading and
registration.) This distribution is assumed to be normal with an intervespiecific mear
and variance . The last equation, often called a hypeior, is the distribution of the
interventionspecific mean impactsacross the populatiorf evaluated interventions. We adjust
for our assumption that the prior estimates are exaggerated by a factor of two, on average, by
centering the hypeprior on* lq. The variance of the interventi@pecific mean impacts is
given byt .

Sensitivity analyses

Of coursewe donot really know what the adjustment for isssegh agpublicationbias
should be. We therefotey two alternative approdes todetermine whethesur conclusions are
robust In each sensitivity analysis, we consider an alterndyyperprior. We maintain the same
likelihood and prior throughout.

1. Ouir first sensitivity analysisorrects for issuesuch agpublication bias more stringently
than our main approach by presumthgt, on average, impacts in this set of interventions
are 2ro.

(18 DO mit

2. Our second sensitivity analygekes the prior studies at face value, presurttiage is no
upward biasn the past results.

(19 &% DO ‘At

Fitting the models

We assume flat (uniform) priors foli h, andt. This implies that we are estimating these
parameters based only on data from the current literature review, rather thyamghirirexternal
information,such asow program impacts vary with progrdemgths from previous reviews of
the literature.

We cut feedback from— H h— H to , At A (Rougier2008),because
Democracy Prep is not exchangeable with the prior studies. This impliegethaisedur
estimates of those foparameters only on information from the prior studies and not on
information from our analysis of Democracy Prep.
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We fit the models using Gibbs sampler coded in the statistical programming language R,
as described ibelman et al(2013).We use themonitdrunct i on fr om(SRhs r st a
Development Teari016)to validate Gibbs sampler performance.



http://www.stat.columbia.edu/~gelman/book/
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Table B.1. Student sample

Percentage
Year Grade Not offered offered
2007-2008 Grade 6 95 201 296 32.1
2007—2008 Grade 7 13 88 101 12.9
2008-2009 Grade 6 92 118 210 43.8
2008—2009 Grade 7 23 83 106 21.7
2008-2009 Grade 8 5 2 7 71.4
2009-2010 Grade 6 57 163 220 25.9
2010-2011 Grade 6 24 13 37 64.9
2012-2013 Grade 8 14 11 25 56.0
2012-2013 Grade 9 28 3 31 90.3
2012-2013 Grade 10 16 4 20 80.0
2015-2016 Grade 11 5 2 7 71.4
Total 372 688 1,060 35.1
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Table B.2. Student entry grades for lottery winners

Grade Number Percentage
Grade 6 268 72.0
Grade 7 36 9.7
Grade 8 19 5.1
Grade 9 28 7.5
Grade 10 16 4.3
Grade 11 S 13
Total 372 100.0
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Table B.3. Additional student baseline equivalence

Characteristic (percentage unless

Number

otherwise indicated)

Math z-score

Reading z-score

English-language learner

Special education status

Free or reduced-priced lunch eligibility

804
791
849
849
876

Offer No offer Difference

-0.363 -0.349 -0.014

-0.189 -0.252 0.063
7.6 7.5 0.1

15.3 18.7 -3.4

83.8 79.7 4.1

Note: Additional demographic data are available for only a subset of students in the analysis sample.

*p < 0.05, ** p < 0.01.
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MATHEMATICA POLICY RESEARCH

Table B.4. Parent sample

Year

2007-2008
2008-2009
2009-2010
2010-2011
2012-2013
2013-2014
2014-2015
20152016
Total

Offered

103
113
66
141
1,156
299
349
805
3,032

Not offered

281
196
184
83
617
57
150
1,192
2,760

Total

384
309
250
224
1,773
356
499
1,997
5,792

Percentage offered
26.8
36.6
26.4
62.9
65.2
84.0
69.9
40.3
52.3
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Table B.5. Student ITT model results

Registered Voted

Democracy Prep offer 0.063 0.062*
(0.035) (0.029)
Age at election 0.010 -0.006
(0.026) (0.022)
Female 0.116** 0.127%
(0.036) (0.030)
Gender missing 0.161 0.123
(0.096) (0.079)
Parent registered to vote before September 1 of lottery 0.007 0.008
application year (0.036) (0.030)
Number 1,060 1,060
Note: Standard errors in parentheses.

*p <0.05, *p<0.01.
ITT = intent-to-treat.
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Table B.6. Student TOT model results

First stage
(treatment—control difference in Reduced form 2SLS
enrollment rate) (ITT impact) (TOT impact)

Registered before 2016 election 0.258** 0.063 0.244
(0.033) (0.035) (0.140)
Voted in any 2016 election 0.258** 0.062* 0.239*
(0.033) (0.029) (0.119)

Number 1,060 1,060 1,060

Note: Standard errors in parentheses.

*p <0.05, * p<0.01.
2SLS = two-stage least squares; ITT = intent-to-treat; TOT = treatment-on-the-treated.
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Table B.7. Student enrolilment impacts (Bayesian estimates)

Registration Voting

Main approach 0.156 0.125
(0.081) (0.064)
Sensitivity analysis 1 0.160 0.128
(0.088) (0.070)
Sensitivity analysis 2 0.173 0.138
(0.079) (0.063)

Note: Standard errors in parentheses.
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Table B.8. Parent ITT model results

2014 2016

Democracy Prep offer -0.009 0.019 0.005

(0.008) (0.014) (0.014)
Female -0.003 -0.030 0.028

(0.015) (0.025) (0.025)
Gender missing -0.006 -0.023 0.042

(0.017) (0.028) (0.026)
Registered to vote before September 0.854* 0.233** 0.578**
1 of application year (0.010) (0.013) (0.013)
Number 5,792 3,296 5,792

Note: Standard errors in parentheses.

*p <0.05, ** p <0.01.
ITT = intent-to-treat.
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Table B.9. Parent TOT model results

First stage
(treatment—control difference in Reduced form 2SLS

enroliment rate) (ITT impact) (TOT impact)
Registered before 2016 0.225** -0.009 -0.040
election (0.011) (0.008) (0.036)
Voted in any 2014 election 0.225* 0.019 0.070
(0.011) (0.014) (0.055)
Voted in any 2016 election 0.225 0.005 0.024
(0.011) (0.014) (0.060)

Number 3,296-5,792 3,296-5,792 3,296-5,792

Note: Standard errors in parentheses.
*p <0.05, *p<0.01.
2SLS = two-stage least squares; ITT = intent-to-treat; TOT = treatment-on-the-treated.
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