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Abstract

The aim of this paper is twofold. First, we showatthdespite students’
disadvantaged backgrounds and despite not havirrg fim@ancial resources than
similar schools, there are schools in Chile thateséow income students and that
obtain superior academic outcomes. Second, we rgregalitative evidence to
identify school and classroom processes that méymiain these good results.
Specifically, we analyze a network of Chilean pté&vaszoucher schools called
Sociedad de Instruccién PrimariéSIP). In the econometric analysis we use a
number of propensity score based estimation methtodénd that SIP students’
achievement is not due to observables or selectiomeasured variables. We also
performed a number of interviews to SIP schools atiér neighboring schools.
Our qualitative analysis suggests that having cbig learning as a central and
permanent goal, an aim that is shared and thaegriie community’s efforts,
seems to best summarize what makes SIP schoolslspec

Keywords: Educational quality, effective schoolsh®ol effect, propensity score methods.



l. Introduction

At least since the publication of the Coleman repof966, educational researchers and
policymakers have struggled in their efforts to enstiind whether schools matter and
whether there are policies that lead to increasedational achievemehtA large body of
literature provides mixed results on the role d¢fcsat level resources such as classroom

size and teachers’ experience on student perforaranc

At the same time, educational systems display ge@tion in the distribution of student
achievement as measured by test scores, dropestaatl college attendance (OECD,
2009). The enormous observed diversity in ressltertainly correlated with students’
family backgrounds and experiences. However, ihoabe fully accounted for by

variation in household characteristics.

Chile’s educational system is no exception: itl$® a&haracterized by a large heterogeneity
in results, differences that are not completelpaissed with the socio-economic level of
the students (Mizala and Romaguera, 2005). Demteweeping reforms that were
introduced into Chile’s educational system overadtrinree decades ago, as of today
schools with stagnant scores still co-exist withasts that show continuous progress.
More specifically, starting in the early 1980s, IEls government began to provide

subsidies to schools to finance students wishirgjtend private schootdt also delegated

2 See Coleman et al (1966).

% Literature reviews include Hanushek (1989, 1987 )eveloped countries and Fuller (1990), Fullet an
Clarke (1994) and Hanushek (1995) for developingntides.

* Along this paper we will refer to these schoolpasate voucher or private subsidized schoolshauigh
the subsidy is paid directly to schools on a pedsht basis, the system simulates a voucher-typeoid
subsidy.



public education to local governments (municipasji tying the budget of schools to
enroliment. Although the reform intended to gere@mpetition between schools, thus
promoting more efficient and better quality edumatservices, large differences in the
performance of students attending different schamdsstill observed. This, in turn, has
consequences for income distribution, as primadysatondary school quality is an
important predictor of the access to universityaadion, good jobs and high wages (Card

and Krueger, 1996).

This great and persistent heterogeneity in schedbpmance has important research and
policy implications. If the lesson were that akkthchools suffer from poor performance,
one could conclude that responsibility for thesailts does not depend so much on schools
but, instead, on policy makers, parents or eveldi@r. In contrast, if some schools
progress while others are left behind, differergsjions arise. What characteristics
distinguish high performing schools from those Wit levels of student achievement?
What are the determinants of high performance? Wésabns can be drawn from the
schools that show significantly better scores &wad $erve populations with similar
characteristics? And can these lessons be appliesitrove the performance in schools

with poor achievement?

This paper intends to add evidence on the stragehét are effective for students from
disadvantaged economic backgrounds. That is, wefdiovide statistical evidence that
there exist schools attending low income childieat tonsistently produce outstanding
results. Then we provide insight on the reasongblehe relative success of these schools

on the basis of information gathered in a numbentefrviews.



Specifically, we concentrate the analysis on thatike performance of children attending
schools that belong to ttf&ociedad de Instruccion Primar{&IP), a non-for profit
organization that serves low income students irti&gm, Chile, since 1856. The network
consists of 17 private voucher schools attendirauab8 thousand students. SIP schools
are also known as Matte schools, in honor of thadiing family. Students at these schools
stand out because of their systematic superioop®agnce in national standardized SIMCE
tests (Educational Quality Measurement System)pDetheir students’ disadvantaged
family background and despite not having more fai@resources than similar schools,
SIP schools obtain math scores in the nationabsiaized achievement tests that are 102
percent of one standard deviation higher than tbbs&ned by public/municipal schools
and 69 percent of one standard deviation higher pinavate voucher schools in Santiago.
Similar results are found for language test sc(es Table 1). Furthermore, the
performance of SIP schools is very similar to thfgbrivate non-voucher schools that
typically serve the most elite families in Chile.other words, SIP’s education seems a cost

effective way of improving school quality.

In this paper we intend to answer the types of tijipes above through an analysis of SIP
schools. That is, the main goal of this paper ishied light on the factors that contribute to
a better education for low-income students attemtatte schools. The experience of
students at these schools shows that it is possildesate an environment in which low-
income students can achieve high academic standrddessons of this analysis can help

improve the performance in schools with poor ackmesnt.

In the first part of this paper we analyze whethersuperior performance of Matte

students can be explained by observable factoc, &s1schools, students and family



characteristics. Using a number of propensity sbased estimation methods we find that
after controlling for observables and selectiomwasured variables, SIP students perform
much better in SIMCE tests than students at privateeher and municipal schools. In fact,
we show that they even perform better than thaseding private non voucher schools;
i.e, students enrolled at the schools that atteedhildren of the elite families in Chile.

The estimated effect is not only statistically #iigant, but economically relevant. That is,
we find differences in test scores up to 0.9 steshdaviations compared to students in
public/municipal schools, and up to 0.7 standardad®ns compared to students in private
voucher schools. Thus, compared to other educatterventions, SIP appears as quite

effective’®

After showing that SIP students’ superior perforo®is not spurious, we look further into
understanding the unmeasured variables that exgifi@rences in performance. In order to
do so, we conducted a series of interviews withsghbols’ principals and with the
principals of schools that compete with them. FarheMatte school and within the same
municipality, we chose schools that are closeimseof the average socioeconomic
background of the students, enrollment and thdahifity of financial resources. Our
interviews reveal a number of relevant differer@e®ss schools. Perhaps the most striking
difference is that SIP schools have had childreg@sning as their primary and permanent

goal, an aim that is shared and that drives thewanity’s efforts.

® For instance, according to Angrist et al. (2009, introduction of vouchers targeted to low incashedents
in Colombia increased academic achievement int@rtdard deviations.



The remainder of the paper is organized as foll@&estion Il provides a general view of
the Chilean Educational System and reviews theeeliterature. Then Section I
introduces SIP schools and analyzes the robustrfiésssuperior performance to
controlling for observables and for selection oramed variables. Section IV describes

the results of our interviews. Finally, Section &hcludes.

Il. The Chilean educational system

In the early 1980s sweeping reforms were made te'€keducational system: the public
sector school system was decentralized and schaashgement was delegated to local
government —municipal-- authoriti€ghe reform also paved the way for the privateaect
to enter the market as a provider of educatiombwyducing a voucher-type demand
subsidy to finance municipal and private vouché&iosts. The voucher, which is paid
directly to schools on a per-student basis, il to cover running costs and generate
competition between schools to attract and retaidests, thus promoting more efficient
and better quality education servi¢e8ince 1993, private voucher schools have been

allowed to charge tuition on top of the vouchet itkaeceived from the government.

Moreover, a system of standardized tests for me@agaducational attainment, known as
the SIMCE, was established in order to evaluatestiteess of the reforms, inform parents

about the quality of their schools and provide siéor future political decision.

® For a more detailed description of the Chileancational system see Mizala and Romaguera (2000).

" The monthly voucher for primary school student®anted to slightly over $51 in 2002. As a refereribe
average monthly after tax wage in Chile was ab&0$according to the 2003 CASEN Household Survey.
We refer to 2002 data because the empirical secfidghis paper uses data from the 2002 SIMCE tesie
Metropolitan Region of Santiago.



As a result of these reforms, the number of newalshin the private sector has increased
rapidly over the past twenty years. In 1985, thveeee 2,643 private voucher schools in
Chile; this number grew to 3,640 in 2002 and t&®38,h 2®7. The resulting three-legged

school system comprises bf:

. Private non-voucher schools, which are financetebyg paid by parents and accounted for
8.5 percent of all students in Chile and 12.7 paroéall students in the Metropolitan

Region of Santiago in 2002.

. Private voucher schools, which are financed byptirestudent subsidy provided by the
government and may be co-financed by monthly feés Ipy parents. These schools are
owned and ran by the private sector. These accddote37.8 percent of total enrollment in

Chile and for 47.6 percent of students in SantiagtD02.

. Public schools, which are financed by the vouchet &re owned and managed by
municipal authorities. They represented 52.1 péroérnhe enroliment in Chile and 37.6

percent of students in Santiago in 2002.

The system has proven highly effective in termsaMerage. As a result of the voucher
system the secondary school enroliment increasaa 65% in the early 1980s to almost
90% by 2003. Graduation rates have also incredsagly, whereas secondary school

dropout rates have declindd\evertheless there is still a substantial gap/een the

® The remaining of the school population attendsoekhrun by educational corporations linked to bess
organizations or professional-technical secondehpasls.

° Primary school coverage had already reacheddeuear 95% before the reform (Mizala and Romaguera,
2005).



average test scores of Chilean students and tliated®nts from other countries in

international assessments of student learning (Mattal., 2004, and OECD, 2004).

A number of papers have examined the performanteecChilean students based on
SIMCE data. Most of these papers have studiedelagéve effectiveness of private versus
public schools, while others have investigatedetfiect of school competition on student
academic outcomes. Using a number of statisticainigues --including OLS, Heckit,
propensity score based methods and change-in-cerangmst studies using individual-
level data, have found that students attendingapgivoucher schools have higher
educational outcomes than those from public schi§dt®wever, papers that have tried to
identify the effect of inter-school competition students’ achievement in Chile have

reached mixed results.

More recently, a number of qualitative case stutlese discussed the characteristics that
distinguish high performing schools in poor aréldgese papers have found that variables
correlated with high performance are not easy tasuee and usually are not observed by
an econometrician. Instead, they have found tHat&fe schools have, among other
characteristics, clear goals and objectives, cotethdénd highly professional teachers, an
instructional leader at the school who evaluatessapports teachers in their classroom

practices, a well-respected principal, clear rudesl multiple approaches to reach a

19 Mizala and Romaguera (2001), Sapelli and Vial @2@6d 2005), Anand, Mizala and Repetto (2008) and
Lara, Mizala and Repetto (2009) find a statisticalfnificant effect of private voucher education®MCE
test scores that ranges from 4% to 45% of one atdrdkeviation. However, McEwan (2001) finds thatno
religious private voucher schools, --that is, tyygdal private voucher schools-- are less effectian
municipal schools. Similarly, when using changeszhanges techniques, Lara et al (2009) find no
difference in the performance of municipal and atéwoucher schools students.

! Gallego (2002 and 2006), Hsieh and Urquiola (2086puste and Valenzuela (2003) and Gallego and
Hernando (2008).



heterogeneous student population (Bellei, MufiomZ&nd Raczynski, 2004; Raczynski

and Mufoz, 2005; Eyzaguirre and Fontaine, 200&2&nd Socias, 2008).

Two other papers have addressed SIP studentsrpeniece. Garcia and Paredes (2006)
use a case study approach to describe a serieaaices performed by this network and
analyze the cost of implementing them. Their figdisuggest that with an appropriate
management, low income students can perform weétl thie resources brought up mainly
by the voucher system, complemented by a smaletiém provided by the fee paid by

parents.

In a related paper, Mackenna (2006) uses propessiiye matching and Heckman
selection correction to find that SIP students etfgm those attending public and other
private voucher schools. The differences are laagging between 70 percent and 80
percent of one standard deviation when comparedutticipal students, and between 56
percent and 72 percent of one standard deviatienwbmpared to other private voucher
schools. Moreover, and contrary to the literathiat tompares private subsidized and

public schools, the paper does not find evidencgetdction in SIP schools.

In the two stage estimation, Mackenna (2006) usessaruments the number of SIP
schools and the number of municipal schools irptio@incial department. That is, the
paper assumes that school selection is affectédday school supply but that these school
densities do not affect achievement. Although e standard identification strategy in the
literature, it is likely that private schools aret mandomly assigned across neighborhoods.
That is, private schools locate in communities iétimilies characterized by unmeasured

variables that may positively influence achievement

10



Moreover, when using propensity score matchinig, ilnportant to account for the fact that
since there are only a number of SIP schools rdament group has a small number of
observations relative to the control group. Thisldeentail lack of overlap on the
covariates, and thus bias and large variance iestimated average treatment effect

(Crump, et al., 2009).

In this paper we perform our analysis using projigssore based methods to estimate the
effect of SIP education and to circumvent the peotd described above. The estimation
methods are based upon two main assumptions: unaatdédness and overlap. The first
assumption implies that participation in the treaimprogram does not depend on the
outcome after controlling for differences in obsstwariables, such as socioeconomic
status. It is a very controversial assumption (Insb@nd Wooldridge, 2009), but still very
popular, especially since Dehejia and Wahba (28B8)ved good results in comparing

experimental data and matching results in the esig of a training program.

The second assumption states that individuals dhimase positive probabilities of being
observed in both treatment and control groups.Qlg it seems a less controversial
assumption, recent literature has proposed newadstto improve overlap. In particular,
in order to overcome the lack of overlap due tosimaller number of individuals in the
treatment groupis a visthe control group, in this paper we implementttiraming

strategy proposed by Crump et al (2009).

We use three estimation methods based upon prdpensres. First, we use matching,
estimating the effect using as the counterfactualobservation with the closest propensity

score. A second method is propensity score weighfihis method weights the

11



observations using the propensity score and tlagnent status. The idea is to balance the
sample between treated and non treated indivichaaed on the probability of treatment.
Specifically, we use the inverse probability weight(IPW) estimator proposed by Hirano,
Imbens and Ridder (2003). Finally, we use the pmsjhg score weighted regression,
introduced by Robins and Rotnizky (1995), Robinal€1995), and Robins and Ritov
(1997), which allows us to directly account for tdwerelation between covariates and

outcomes.

Il. SIP schools and their relative performance

SIP schools are private voucher schools. Out ofa bf 17 schools, 15 serve children at
the primary level. Our study is based on the pertorce of children attending these

primary level schools.

The direction of the schools is under central manant, comprised of the offices of
General Management, Accounting, Human ResourcaspGting Services, and the
Pedagogical Department. These central offices ealenthe aims and mission, leaving each

school enough autonomy to attain the required goal#ferent ways.

The Pedagogical Department plays a key role ins8H®ols. It defines the standards, goals
and the progress expected from each school. ltnatsotors the performance of each
school, and evaluates and measures the studehisvament. Furthermore, it organizes
the remedial measures in case the goals are nonugiit of the Pedagogical Department,
the Family Orientation Unit, is in charge of ensgrihe participation of families in the

educational process.

12



SIP schools are mainly financed by the state vayettach represents about 80% of all
revenue. About 20% of revenues come from fees eldai@parents, and from donations,

typically targeted to specific projects, such asdiies and new infrastructure.

Table 1 shows the outstanding performance of Si®graders in the 2002 Math and
Language SIMCE standardized tests compared torehiid all types of schools —
public/municipal, private voucher and private n@ueher schools. Students at SIP schools
not only outperform students attending public aridgbe voucher schools; their
performance is quite similar to those at privata moucher schools which typically serve
only the most elite families in Chile. SIP studeaitso show a lower level of heterogeneity
in results, as suggested by the lower standarctieniof SIMCE scores. Figure 1 displays
the distribution of SIMCE scores in the Metropalifdegion of Santiago, urban areas,
compared to the distribution for SIP students.iSiaal tests show that SIP distributions
first-order stochastically-dominate the aggregagéitution of SIMCE score¥: Figure 2
decomposes the aggregate distribution into thelligstons by school type. The graphs
show that SIP students achieve results that betsemble the performance of students at
elite schools in Chile rather than the performamicgtudents at public and at other private

voucher schools.

In what follows we show that the superior perforeenf students enrolled at SIP cannot

be fully attributed to observable variables an@stbn on measured variables. In later

12 Our econometric results are based on the 2002 SIMGt. However, SIP students have systematically
displayed superior performance in every SIMCE test.

13



sections we look into qualitative differences tmght explain the higher achievement of

SIP students.

a. Comparing the performance of children at SIP andat other schools in the

Metropolitan Region of Santiago: data and methodolgy

In this section we study whether the gap in pertoroe between SIMCE and otherwise
similar students is robust to controlling for sélec on observables and for the
characteristics of schools, students and theirlf@siTo answer this question, we use the
2002 SIMCE test scores, taken by dligtade children in Chile. We use tH& grade test
since most SIP schools offer primary education owg do not use thé"&rade SIMCE
test because many of the best students at thegelsehove to high achievement

secondary schools at the end Bfggade.

The SIMCE data set is complemented by data fromestipnnaire that is answered by
the parents of students that participated in the Tehis questionnaire provides
information on the socio-economic characteristiceach student, such as their family
income and the education of the parents, as wéle@seducational history. In addition,
we use data from the Ministry of Education andUWimeler-secretary of Regional

Development to calculate the per pupil resourcaswiere available to each school.

Modifications were made to some of the variablethendatabase in order to make them
compatible with our analyses. First, we only analgiudents that reside in the urban areas
of the Metropolitan Region of Santiago becauseithibe region in Chile where SIP
schools are. Second, on the parental questionmairents reported the highest level of
education that they had attended. These levels emreerted into the corresponding

14



number of years they had been in formal educatl@maximum time a parent could
spend in basic education is 8 years, high schd® igears, technical institute is 14 years,
professional institute is 16 years, college is é&rg, a masters degree is 19 years, and a
doctoral degree is 23 years. Third, parents algsorted their monthly income as a range
(for example, a parent could report that their meds between 400,000 to 500,000 pesos).
These ranges were replaced with the midpoint ofahge, which means in the prior
example the parent would have an income of 450p@80s. Furthermore, the income was

divided by 1,000 to simplify the interpretationrefults.

Table 2 provides a summary of the main charactesist schools, students and their
families in our data base. Students at public sishoelong to less advantaged
households. Their household income is lower, pareave reached lower levels of
education and have access to fewer educationalneesoat home — measured by the
number of books and the availability of computdrs@ame—and financial resources at
school. Students attending SIP schools seem gmitasto those attending other private
voucher schools in a number of relevant charatiesisuch as household income and
maternal education. Nevertheless, they are moegylik have a computer at home and on
average own a larger number of books. This gaphugpture differences in the
motivation of parents. In addition, teachers at &lRools have more years of experience.
Finally, Table 2 shows how different students atteg private non voucher schools are.
Families have incomes that are almost 5 and alBostes larger than families whose
children attend private voucher and municipal sthosspectively. Mothers of children at
private non voucher schools have on average 4noré years of completed education,

and there are twice as many books at home. We dioave information on the total

15



amount of resources per child at school in these sthools, but tuition charges can

reach up to 10 times the state voucher.

The main goal of this section is to evaluate teatment effect of attending a SIP school on
students’ performance. The main challenge is toes$dselection bias — students that
attend SIP schools may have characteristics teat@related with academic achievement-
- since parents are free to choose a school far¢hidren, and at the same time, private
schools are free to choose the students they adlmaddress this problem, we use a
number of propensity score based techniques igargigroups of similar students
attending different types of schools. In all casesdefine as the treatment having attended
a SIP school, and then compare the outcome of gtadents in the treatment group with
those attending either municipal, private vouclrgerovate non voucher schools. That is,
we perform three sets of comparisons across tredtamel control groups, with each

control group defined by students attending a dbfietype of school.

More specifically, as any paper that intends toidg treatment effects with a treated-
nontreated formulation, this study faces the ctadgroblem of only observing the post-
treatment outcome in the observed treatment status the usual Rubin model (Rubin,

1974), we only observe:

Yi =Y, [D; +Y, l1-D;)

where

Y; = Observed post-treatment outcome for individual

Y1 = Post-treatment outcome for individuah case of receiving the treatment.

16



Yio = Post-treatment outcome for individuah case of not receiving the treatment.

D; = Dummy indicating whether individualdid receive the treatment or not.

Propensity score matching is a technique useddoraxperimental data to identify a
control group that exhibits the same distributibrc@variates as the treatment group.
Propensity score matching is often used by stei@sis and is becoming increasingly
popular among economists as a method to measunapiaet of training programs. The
most common application of propensity score matghsrio estimate the impact of job
training programs (Heckman et al., 1997; Dehejid \Afahba, 2002). This paper applies a
similar methodology to estimate the impact of pievechool education on academic

achievement.

There are three important assumptions that makgepsity score matching a feasible

model. The first is the statistical independencéYef Y1) and D conditional on X:

Assumption 1: (¥, Y1) OD | X

where Yy is the SIMCE score of a student in the controlgroy; is the SIMCE score of a
student in a SIP school, D is the type of schoeldfudent attends, and X is the students’
characteristics. This first assumption allows usde the outcome of a student in the
control group with X characteristics as a proxyHgl, | D= 1, X). However, matching
students based on X is a complex process givehigiredimensionality of X. According to
Rosenbaum and Rubin (1983), an alternative to nmagdiased on X is to use the
propensity score, which they define as "the coodél probability of assignment to a

particular treatment given a vector of covariateRdsenbaum and Rubin argue that if the

17



matched observations have homogenous propensityss¢ben they will also have the
same distribution of X. Let the propensity scoredbaoted by P(X) = Pr(D=1 | X). In
situations in which P(x) is not known, it can bé&raated by models such as the probit or

logit.

The second assumption for propensity score matdking

Assumption 2: 0 < P(x) <1

If P(x) equals 1, then students with those charesties always attend a SIP school and
therefore no match in the control group can be dodine same logic applies if P(x) equals
0. As a result, the assumption that P(x) lies betw@and 1 is an important condition to
guarantee that matches can be found for all stad@&hts condition is typically achieved by
imposing common support. In this paper we go furémel follow Crump et al (2009) in
implementing a strategy for selecting the groughwierlap that minimizes the asymptotic
variance of the efficient estimator of the averagatment effect. This strategy, called
trimming, is one way of solving the lack of overlaphe covariate distributions between
treatment and control groups due to limited nundéebservations. This problem can lead
to imprecise estimates that are sensitive to teeipation chosen (Imbens and
Wooldridge, 2009). In practice, the strategy isay\simple one: it discards observations
that are less tham away from zero and one. As in Crump et al (200&) usea equal to

0.1.

The practical implementation is as follows. Fivgg estimate the propensity score. Then
we trim the observations with estimated propersstyre below 0.1 or above 0.9. With this

new sample, we reestimate the propensity scofeetodpply the estimation methods

18



described below. Figures 3a, 3b and 3c show ppast-trimming propensity score
distributions for the treatment group (SIP schoals]) the different control groups. In
general, propensity scores are very close to zaedlala not seem to have an adequate
common support in the pre-trimming histogramst@asion that considerably improves

post-trimming*®

The propensity score is estimated on the basiswohaber of observable variables, but we
must also consider the unobservable characteristtsare typical of students in private
schools. The third assumption states that the wmeed characteristics that are captured by
the error term, bl have the same distribution regardless of whetiestudent is in the

treatment or control group.

Assumption 3: E(J| D = 1, P(X)) = E({Y | D=0, P(X))

As emphasized by Heckman et al. (1997), this assamgoes not imply that E@] P(X))
= 0; rather, it assumes that the distribution efunobservables is the same for the

treatment and control groups.

Assumptions 1 and 3 are important for the conststerf the estimator. If these
assumptions are not valid, then our results mayidsed. For instance, if SIP schools
admit students on the basis of unobserved measurethe most motivated parents —in
unmeasured ways-- enroll their children to SIP stdydhen our estimated effects may

overestimate the true effect of SIP education.

13 Tables with descriptive statistics after timmarg available from the authors upon request.
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Based on these assumptions, we implement threaatstis of the effect of SIP education.
The first one is the one-to-one estimator withaepment. The second one is propensity
score weighting. This method weights the obsernatizsing the propensity score and the
treatment status. The idea is to balance the sadpepleeen treated and nontreated
individuals based on the probability of treatménti{ens and Wooldridge, 2009).
Specifically, we use the inverse probability weight(IPW) estimator proposed by Hirano,

Imbens and Ridder (2003):

N D N v (1-D) LY,
3 o] 2 a0 S 100 | A0

where p(X; )stands for the estimated propensity score.

The third propensity score based method considartds paper allows us to directly
account for the correlation between covariatesartdomes. The method is the propensity
score weighted regression, introduced by RobinsRatdizky (1995), Robins et al (1995),
and Robins and Ritov (199%). Specifically, we estimate the propensity scor @iptain

its predictoro(X; ) Separately we fit a regression of the test soarthe baseline variables
for the treatment group, (X, , and the control groupn, (X, .Then we estimate the effect

of the treatment as

ii Y, —(D _/A)(Xi))[ml(xi) _iZN: @-D;) LY, +(D, _Ib(xi))mO(xi)
N = P(Xi) 1_Ib(xi)

1 Further details on this method can be found indngb(2004) and Imbens and Wooldridge (2009). A
generalization of this method is described in Wddlgke (2007).

20



This method also has a double-robustness featysevides consistent estimators if either
the probability of treatment or the outcome regmssare incorrectly specified, implying

some safeguard against model misspecification.

Our implementation of the inverse probability weigg (IPW) and double-robust (DR)

estimators follows the steps suggested by Emslej €008)"°
b. The decision to attend a SIP school: results

The first stage of our strategy is the estimatibthe propensity score using all
observations. Then, following Crump et al (2009¢, discard observations with high or

low predicted propensity score to then reestimateprobability that a student attends a SIP
school. Table 3 provides these estimates beforatedtrimming the relevant samples.
When the alternative is attending a public schoof,results suggest that family income,
maternal education, household size, age, haviegdd¢d pre-school, the number of books
at home, the availability of a computer at home,gbhool financial resources and the
teachers per pupil ratio, all have a statisticsignificant effect on the probability of
attending a SIP school. However, when comparedher grivate voucher schools, family
income, household size, age, preschool educatidteachers per pupil show no
statistically relevant effect. The number of yeaifrteacher experience now does. Finally,
when comparing to students attending private narcker schools, maternal education,
resources at home and at school and the child’suagthe variables that have a statistically

significant effect on the probability of attendiagIP school.

!> The estimations are performed usingdh&tata command, which gives the sandwich estimatiottse
errors.
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As expected, when the sample is rebalanced aneh@ning individuals are more alike,
the model losses explanatory power. However, thenbang allows for the construction of
treated and non treated groups that gain in corbpaiyaas suggested by the distributions

of propensity scores shown in Figures 3a, 3b and 3c

c. Student performance by school type

We next estimate the second stage of our modetier @o estimate the effect of attending
a SIP school. Table 4 summarizes our results. ifsieplanel compares the SIMCE scores
of students enrolled at a Matte school relativeitailar students enrolled at a public
school. The differences are very large and alwggtssically significant. They range from
0.48 to 0.57 standard deviations in the languaste aad from 0.74 to 0.87 standard

deviations in the math test depending on the esimanethod.

When compared to similar students at other privateher schools, the effect of SIP
education is estimated to be somewhat smallertbiwesy large. The smallest gains for
the language test are predicted by the double-tabadel, which estimates an effect of
0.25 standard deviations; the largest is 0.44 stahdeviations predicted by the matching
approach. Similarly, in the math test the smallgéns are also predicted by the double-
robust model (0.45 standard deviations) and thgekrby the matching method (0.70

standard deviations).

Finally, we estimate the effect of attending a S¢Rool relative to a private non voucher
school, even though these schools are not a tieastion for most students as they serve
the most elite families in Chile. Still, we findryelarge estimates of the effect of attending
a Matte school. The effect ranges from approximnyatdlto 16 points in the language test
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(0.27-0.32 standard deviations in test scores)fiexmd 25 to 28 points in the math test

(0.47-0.52 standard deviations).

These results taken jointly indicate that SIP sthace able to provide high quality
education to low income students; children at SIperform similar students attending
any other type of school. Although the point estesarary from method to method, they
all suggest that the effect is large and econofyieald statistically relevant. The effect is
large even when compared to students that belotigetdchest families in Chile and that
are enrolled in schools that charge tuition fees #ne many times the voucher provided by

the government.

Summing up, given their financial resources, StR&hods seem a cost-effective way of
improving the quality of education among low incostedents. In other words, students
from disadvantaged family backgrounds can achiéyle performance. Interestingly, a
similar result has been reported for countries Withh PISA results. According to Barber
and Mourshed (2007), there is little correlatiotween student outcomes and family
background variables in countries with high PISAres. That is, in the best educational
systems around the world, schools are able to cosgpe for students’ background

disadvantages.

In what follows, we look further into understanditig estimated differences in
performance. In order to do so, we conducted aseffiinterviews with principals at SIP

and at other similar schools. In the next sectierdescribe our methodology and results.
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IV. A gualitative comparison of SIP and similar stiools in Santiago

So far we have shown that students attending $i8ots perform much better than similar
students in other schools, even after controllorgobservable characteristics and after
dealing with selection on measured variables. Timeod this section is to identify school
and classroom processes that might explain themsabkat underlie the successful
performance of children at SIP schools. As it wWesaaly mentioned, previous research on
factors affecting the effectiveness of school atileg low-income students have found that
variables correlated with high achievement aresiagty to measure and usually not

observed by an econometrician; thus, a qualitathalysis is needed.

Therefore, in order to gain some insight on theoea behind the relative success of
students at SIP schools, we performed a numberterfviews with the director of the
Pedagogical Department and with the principalsasheschool of the network. As a
complement to our statistical analysis based omcinrag similar students across different
types of schools, we also conducted interviews withcipals of schools that serve
populations with similar observable characteristighin the same neighborhoods. We
were able to interview 15 schools, one “neighbor’dach SIP school in Santiago
attending primary level children. The guideline prepared for the interviews is based on
previous research about effective schools. Thetmumesire included questions on the use

of specific teaching methodologies, the goals efdhlectors, the tasks they engage in, the

16 See, for instance, Bellei, Mufioz, Pérez and Rakay004); Raczynski and Mufioz (2005), Eyzaguirre
and Fontaine (2008), Pérez and Socias (2008).
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characteristics of teachers and students, and bphaxdices in general terms. The

guideline is presented in the appendix.

To choose the schools to interview, we generatsthalarity index”, one for each school
in the neighborhood served by a SIP school. Thdexnwas constructed on the basis of
observable characteristics: the vulnerability indéxhe population at the school,
constructed by the JUNAEB, which summarizes sodnemic characteristics of the
student’s families; the average family income atsbhool; maternal years of schooling;

enroliment, and the monthly fee charged by the scHo

Let xjx represent variable i of the vector of charactiessh the index, where j represents
the school, and k the municipality where the sch®&dcated. Let x be the mean of
variable xin SIP schools located at municipality k. Finalbt, dy be the difference

between ¥ and X Our similarity index is defined as

O ik

That is, the index is the sum over i of the invesBthe absolute value of normalizegl.dn
this way, we obtain an index for each school teathes its highest value for schools that

display characteristics that are most similar twsthof the average SIP school in the area.

' The JUNAEB, National School Support and Scholar&uprd, calculates this vulnerability index at the
school level to target school meal subsidies. Tidex is based on students’ socioeconomic charatitari
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Once we constructed the index, for each municipaihiere there are SIP schools we
contacted the principal of the school in the myabty that had the highest index. If we
were unable to contact the principal or to schedulenterview, we contacted the principal
of the school placed second in the similarity ragkiand so on until we were able to
conduct the interview. Table 5 presents the chariatics of the schools of which

principals were interviewed, along with their pasitin our similarity index.

a. Interviews with Sociedad de Instruccion Primaria

From the analysis of the fifteen SIP primary schiat#rviews it is possible to sketch some

features which help us better understand theireroadresults.

1. Principals

Most principals began their careers as classroashtes, then as department heads, as
deputy principals and finally as principals. Thejonigdy has held their positions for a
considerable number of years --the shortest beyepés, while the majority has over 20
years of experience. Many of the principals haveked in SIP schools and have gained
their administrative training as principals througgiurses provided by tif#ociedadand by
following postgraduate diplomas and masters prognatated to the management of

educational institutions.

The persons below the principals are designatesiiBymainly by competition, only in few
cases in consultation with the principal. In tewhseachers, most principals regard
themselves as autonomous to hire and fire teacalénsugh some note that these actions

must be consistent with SIP criteria.
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In terms of financial management, most principaterthat their involvement in financial

decisions has increased recently, although natath autonomy in spending decisions.

The principals call attention to the following jobaracteristics: mission and standards are
clearly defined; they work in teams with SIP’s Pgalgical Department; there is great
commitment, and work is planned jointly and guidthgdesults. Neither principals nor

teachers are immovable from their jobs.

2. Teachers

Teachers are constantly evaluated on the basiswféder of instruments. One is a self-
evaluation process developed by SIP. Another isthealled ‘formative evaluations’
through which teachers monthly discuss their agisiwith the principal and the deputy
principal. Finally, class observation is also uses; directors and under directors attend
some lectures in order to provide feedback and. itpeover, the best evaluated teachers
participate in these observations in order to sttedest practices within the school and
even across the network of schools. The resuliisesfe evaluations provide feedback to
teachers and the administration, and are alsofosele definition of bonuses, training,

and dismissal.

Teachers’ pay consists of a basic salary plus aitiadal amount for meeting goals. In
addition they receive payments from the generalhes’ incentive scheme established by

the Ministry of Education.

All teachers work for the SIP only and show lowatain and very low absenteeism rates.

The exception is one school where the absenteatmms very high and where teachers are
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reluctant to take training courses in those penmken there are no classes. Teachers also

undertake additional training and courses bothdasind outside SIP.

3. Students

The pupils begin their schooling at pre-school lerel continue there; most of those who
leave the school do so because of a change okresdIn the 6th grade, however, many of
the students hope to enter elite public schoolsit @ which they also leave the network. A
small fraction of older students leave because tlreyot adapt to the required level of
work and discipline. Some of the principals intewed admit that their schools do expel

students on the basis of behavioral or academialgms.

All students have to take a maturity test for kigdeten admission. Moreover, ten out of
the fifteen schools state they have excess demahthas select their pupils. This selection

process requires students to take a subject kngelexbt.

Class attendance is good even if in some cases stithents tend to arrive late to school.
Parents and guardians also demonstrate a higtdattea record -- over 85 percent-- at

parent meetings and at meetings with specific achiowever, in two of the schools the
directors report that the school is set up withimghly vulnerable environment and that a

number of parents or guardians are drug addidiaked to drug traffickers.

Student behavior is recorded in a book that madsstipe and negative observations.
Although principals state that they want to reigfthe positive observations — because
they are concerned with student self esteem-, ofdse comments are negative. These

annotations are used to inform parents and to gupgskonality reports. The agreements
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and commitments between the students, their paagwtshe school are documented in the

same book.

4. Methodology used

SIP schools can rely on monthly counseling by th@ral Pedagogical Department which
is principally delivered as methodological instians. The schools plan their objectives,
content and activities, and they progress accorttinige fulfilment of these objectives.
Goals are common across schools and are cleadplissied. For example, in language
learning, students are expected to read a bookpath, learn a given number of new
words per week and spend at least an hour a wetbk ilibrary. Discipline is also

considered as a key to teaching.

Students normally work in groups using blueprifiise educational process involves
parents, who are periodically informed about thelshts’ performance, and requested to
participate in parents’ meetings. Workshops ard fal parents including teaching them to

read if needed.

A Diagnosis Center €entro de Diagnostico Arturo Matteprovides lectures to students
that lag behind at each of the schools in the ndtwihese are reinforcement lectures in

addition to the regular class schedule.

5. Data driven decision making in schools

SIP schools undertake continuous and systematloati@s of their students beginning
with a diagnostic test at the start of every sclyealr and then again at the end of the year.
This test, designed by SIP’s Pedagogical Departnpeovides the necessary information to
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assess the strengths and weaknesses of studantshie The information is shared with
teachers who can change the focus and contenéinfidistures according to the specific
needs of the students. Subject advisors --intemnakternal teachers appointed by the
Pedagogical Department-- provide extra supporeactiers and classes that need
reinforcement according to the evaluations perfatnide tests results are also used to
identify the areas which students that lag behimednto strengthen, and for teachers to talk
to parents and ask them for support and extrawewoént. The information is further used

to identify the more advanced students who canflidram special workshops.

In summary, schools’ academic actions are basateoimformation gathered from these

periodic evaluations.

b. SIP’s “neighbors”

1. Principals

There is wide heterogeneity in terms of how longygbhool director has been in place and
the way the post was filled. In most cases, theavwan the municipality directly appointed
the director; in only three out of fifteen cases phincipal reports having competed for the
post. In many private voucher schools, the direistthe owner herself or a relative. In
about half the cases, the director knew the schefalre taking charge, most commonly

working as a teacher.

All interviewed directors have teaching experiencalthough not all of them have a
university degree-- and a long trajectory in thaaadional system, many times in charge of

the Academic Unitdnidad Técnico Pedagogica UTP). Two thirds report having
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advanced studies or formal training in managenfome of them report advanced studies

in the management of educational institutions.

In most cases, the directors do not have the ptavelnoose the directive team that works
with him or her. Contrary to principals at SIP,{tfwannot appoint or dismiss teachers. It's

either the municipality or the owner of the schatlo takes the decisions.

Most principals report having control over the d&fon of teaching methodologies. Only
four state that this is a process done jointly imithe school or discussed with external

authorities, such asrundacionor the municipality.

When they have control over financial resourceSafipens in a very limited manner. They
mention as examples the resources from rentingekdvar or classrooms, which most
likely represent a very small share of all resosi@eailable at the school level. Whenever
they refer to the use of resources, they addrdgsosmaintenance. That is, as opposed to

SIP schools, directors at these schools do notttehdve financial autonomy.

We also asked school directors to describe thpicty working day. All start the day
receiving teachers and students and checking lihdasses develop normally. Some also
state that they check whether the school is cl&ome follow up over the break or at
students’ lunch time. They all state they spendréign of the day talking to parents, in
particular those of children that have “criticahlagior” and to those of children that arrive
late in a systematic manner. In many times, thatedhat discipline is the principal’s
responsibility. All spend time at meetings -- haldstly outside the school--, and filling
out reports and surveys mainly sent out by the sfipi Some teach. All seem to feel that
everyday overall supervision depends upon the tireBut some do not seem to like this
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task. One director states “This is the part ofjthel like the least. | used to have a very
dynamic job: creating material, working with teahe. but now the job is mainly about
meeting people to make sure things actually wadtk& interesting to note that only one of
the interviewed schools has an under-director,iezithrs may feel they do not have

someone on whom they can delegate a number of. tasks

All coincide with respect to the importance of th€P coordinator and of the tasks
assigned to him or her. According to the respon$dise directors, this person is in charge
of the supervision, the organization, and evalmatibthe pedagogical activities. All UTP
coordinators seem to work closely with teachengsieg their material, tests, and results.
All directors assign a crucial role to this un@ne director states that “the UTP coordinator
is the engine of the school in terms of learnind parformance”. In a number of cases,
this person also teaches, and is in charge ofiglia the parents of children who are not

performing as expected, in particular those atoisiepeating a grade.

We also inquired about whether they feel theiraing team is special, and if so, how is it
different from other teams at other schools. Alnalstespond that their school is
characterized by a good organizational climatdinaate you do not find in any school.
Directors seem to feel they have good organizatiskids and believe that a good climate
is crucial to getting things done. “Organizatioolinate is more important than
methodologies; things do not work if there is nonoaitment,” as one states. They talk
about trust, frankness and loyalty as values wiostasting on: “we have no quarrels,

everything is stated clearly and frankly, and ngbselems offended,” says another.
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Three school directors also state that they aferdiiit because their main goal is to attend
the needs of the students. In all these casessthethat although the children at their
school are poor and live in aggressive environmehésr goal is to make children believe
in themselves, and to give them the skills andsttiody need to overcome poverty. Two
directors state that an additional goal is to makkren feel protected and taken care of

within the school.

Finally, one director states that their schoolifiecent because its main goal is to teach
values and a way of life -- fraternity, respect #&dabriousness. Another director states that
they are different because they care about extiiaalar activities, and that they would like

the children they serve to excel in sports, mustt @ther areas.

These answers strike as quite different to SIRitedtobjectives and method, such as

learning, a common methodology, discipline, andweataon.

2. Teachers

Almost all directors state that teachers’ absesteenates are extremely low. Teachers do
not go to work only when one of their children befmnselves is sick. One director points
out at this fact as a signal of the commitmentheax have with their job. However, in
three cases, the director says that absenteeissagd high —even up to 20%. Similar to
their counterparts, they interpret these high rateteachers who do not care much about

the educational project.

In almost all interviewed schools, teachers recaifi@ed income, according to the

minimum payment scheme all Chilean teachers imptheic sector must receive. This is
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another source of differences with SIP schools,revirecentive payment schemes are in
place. One director states that “we are againstetaoy incentives, because they generate a
competitive environment and tension among the geif@als in the school”. On the
contrary, in 4 out of the 15 schools, teacherseigible to receive a bonus related to their
effort and performance within the school. One ef directors believes that these bonuses
play a key role: “if we play the market game, we&do fight in order to attract good

teachers.” In one case, the bonus consists ofre pieket to travel to another Chilean city.

In all schools, a number of teachers have followaithing and specialization courses, some
paid by the schools. They mention on-line coursesiged by Chilean universities,
summer sessions and training courses given at thistigrial level. A number of teachers

in some schools have followed post graduate studies

Only two school directors respond that there isoamgand continuous training for at least
some teachers, as opposed to the training thdi¢esmat SIP are systematically exposed to.
Some say that neither the school nor the teaclaarsfford to pay for these training
activities. In four schools, directors interpreeit within school meetings and discussions
as “self-perfecting” activities. Two schools reaixternal help (from th€orporaciénor
Fundaciénthat sustains the school) to work with teachertheir pedagogical practices.
This is valued: “it has been a good tool, to has@asone come from outside to help, and

not from within the school”.

Another source of differences with respect to &1Rools is teachers’ performance
evaluation. All “neighbor” schools evaluate th&athers, but not all of them follow a

formal evaluation procedure. Some rely on the stémial or municipal evaluations, or on
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procedures adopted from external institutions. Sbene plans for creating formal
mechanisms. One director states that they canrdopuard an evaluation method that has
not been agreed upon with teachers. In that p#atischool, the director says that the
evaluation process within the school is not mamgatin the same line, another director
states that “we are all reluctant to being evalliéEsed upon a guideline”. So evaluations
are subjective, on the basis of the director’s plzens and given out to the teachers

through conversations.

3. Students

Most students attending these schools were enratlte preschool level. In contrast to
most Matte schools, about half of the principatiicate that there is excess supply and so
there is no need for admission policies. Scho@sdb need to select, tend to admit
students on a “first in-first served” basis. At mpdamilies are interviewed. Only one
school performs admission tests to higher levaletts. Most admit students that were
expelled from other schools no matter the reasaxpilsion, e.g., behavioral or academic

problems.

Very few students leave the school, mainly bec#osg moved to another municipality or
they switched to a secondary level school. Somalenthildren move looking for a
school that offers after-school programs where traybe taken care of while parents

work.

Principals tend to describe their students as cgrimom middle to low income families,
with parents who have achieved very little formdligation. They call into attention that
there is a significant rate of children living wigngle mothers, who in turn work a lot and
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have little time to take care of their childrentohelp them out with their school work.
Some say thegervehighly vulnerable children who live in families Wiproblems of
alcoholism and violence. Some also say that theatthn of children is not a priority

within the households. Still, the principals sagytlare able to identify parents that care the
most for their children. They indicate that those the best students, who work on their

homework, and whose parents attend meetings andwaiged in the school’s activities.

Whenever a student lags behind, all principaledtat either the teacher or the principal
talks to the parents to ask for help. Only a hahaffgschools have access to psychological
and pedagogical resources; even one receivesioaipybung volunteers who take care of
these students. In one school, these studentyvaleated using a lower standard.
Therefore, the method and resources devoted ttirgw&udents that lag behind is another

source of differences with SIP schools.

Student behavior is recorded in order to informepts and to supply personality reports,
but, as opposed to some SIP schools, studentsoairexpelled on the basis of behavioral

problems.

There is dispersion on student attendance rateg goth rates as high as 95%. Some use
rewards at the child or at the classroom levelhssgrade bonuses or admission tickets to
the movies, as a way to motivate attendance. Otharish low attendance rates and late

arrivals with extended hours, notices to parentsextra work.

Parental attendance to meetings varies most witldgt record a 70 to 85% rate, being
highest among the lower grades and at the begirofitige school year. However, one
principal states that the rate drops to even b&0% over the school year.
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4. Teaching and evaluation methods

Most principals are able to identify a specific hwtology, although in sharp contrast to
SIP’s approach, many state the teachers are fiieath the way they feel most

comfortable. Many have adopted the guidelines ecehy the Ministry of Education.

All schools permanently evaluate the performancheif students. However, half the
schools only use the tests that routinely eachhragses to grade the achievement of their
students, having no systematic evaluations thatvalbr comparisons across classrooms
and over time. Another group uses grade by gradkiations up to 4 times a year,

allowing for a comparison across classrooms wighgiven level. In two cases the tests are
performed and developed by external institutioyysically hired at the municipal level.
These evaluation approaches are also in sharpasprtith SIP, where systematic and

common evaluations are performed on a routinelysbas

Whenever grade level tests are used, the goaldsteymine whether the minimum
advancement required by the Ministry has been exhchhey are also used to identify
students that are lagging behind and to deternhie@teas in which general reinforcement

is needed.

5. Their knowledge and opinion about SIP schools

All of them know the existence of these schoolsniisay they do not know them in detall,
but many of them talk about the school for whicythave been chosen as a comparison;

i.e., they have an idea about which school in 88 tompete against.
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There are heterogeneous responses with respetiatotieey think of SIP schools. Some of
them admire the way they work and the results dutyeve. They refer to student
discipline and rigor as something worth mentionigdirector also states that SIP schools
have been coherent over time, having applied sy#ieally the same methodology since

their foundation.

However, in a number of cases, school directorsrdesSIP schools as too rigid, allowing
for only one type of teaching approach. They désctinem as hierarchical, vertical, and
with little room for teachers’ participation andinjon. A director states that SIP schools
put a lot of pressure on teachers, who actuallydfeid of not conforming. One director,
though, states that teachers at SIP schools wakstematic manner, a skill that is lacking

at his own school.

When asked about why SIP students perform betéer students in many other schools,
most of them point at resources. More than halielelthat SIP’s superior results are due
to the selection of the students, not only wheny #@er the school, but also along the way.
Some also say that students at SIP come from naeantaged socio-economic
backgrounds, whereas others state that SIP schawésplenty of resources to train their
teachers in a continuous manner. One directagstaat SIP directors have teams to work
with, whereas in her school the directors and Udérdinators are on their own. Finally,
one school director states that SIP schools perbmtier not because of better students or

resources, but because they put more effort iredabk of teaching children.

Two directors of municipal schools also point outhe flexibility that private sector

schools enjoy also allows SIP schools to dismisktbachers. Municipal schools are
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banned from doing so due to the Teachers’ Stataterégulates labor contracts in the
educational market. One of these directors aldesthat SIP schools use open

competitions to hire teachers, instead of informahg channels.

V. Concluding remarks

Can low income children achieve good academic t€3uihdeed they can. In this paper, we
have shown that SIP students perform much betteational standardized tests than
students at other similar schools even after cormgdor observables and selection on
measured variables. That is, the observed diffentstudents’ performance cannot be
not fully explained by family socioeconomic backgna, teachers’ experience or resources
within the school. Moreover, SIP students displdgveer level of heterogeneity in results,

perhaps due to their method for leveling childrdrose learning lags behind.

In order to better understand the unobserved ctaistics of schools that might explain
our results, we performed a number of interviewbigiang qualitative information.
Although our interviews do not pin point to one kaespect that makes the full difference,

we can say we observed differences in:

+ Method of selection of directors and teachers

e Tasks and autonomy assigned to directors

» Directors autonomy to hire and fire teachers

* Academic performance of students as the main gotil,an emphasis on the directive

team’s role towards learning over administrativaksa

e Clear and shared methodology
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» Team work and collaboration between teachers amedtdrs; sharing of the best

practices
* Presence of an under director

» Systematic evaluation of teachers and studentgnasctaken based on the information

gathered
* Incentive pay and the recognition of the best eatald teachers
» Continuous training of teachers
« Strategies and resources devoted to leveling @mltirat lag behind

» Possibility of exploiting economies of scale, intpaular through the Pedagogical

Department

Some of these strategies have been already dedaniltee literature as relevant for
success. For instance, the literature review il&aand Mourshed (2007) points at the
quality of teachers, which is informed thoroughlaation processes. Training and learning
from peers are also emphasized as means for inmy ¢le quality of teachers. Moreover,
Valijarvi et al (2002 and 2007) suggest that theeleg of lagging students is a strategy

that helps all children in the classroom.

It is worth noting that some of the low performisghools do implement a number of these
strategies. This suggests that there are charstaterihat also matter but that are not fully
captured by our interviews. These may include mibenisity and perseverance in the
application of these strategies, their coherendehanv strongly are they shared by

teachers, staff, parents and children. Still, hgwhildren’s learning as a central and shared
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goal -- a goal that for a long period of time haseh the school community’s efforts--

seems to best summarize what makes SIP schoolsispec

Alternatively, it could be argued that SIP’s reswte, at least in part, driven by the fact
that it is a network of schools and that many efphactices that make it successful are too
expensive for stand-alone schools. However, publicicipal schools also constitute a
network with a central management at the munidgadl that can take advantage of
economies of scale. Nevertheless, they have signifiy lower academic outcomes than
SIP schools. Indeed, it could be interesting fdsligémunicipal schools to replicate the

model of this successful network of Chilean voudatrools.

The main result of this paper, though, is that sththat successfully serve low income
students do exist. The success of these schoatsmbddiinge on a better access to
resources or selection, but on a number of stragdbiat if systematically applied, might

improve the performance of students attending lolwewvement schools.
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Table 1. Average 20021 grade SIMCE Scores by School Type
Metropolitan Region of Santiago, Urban Areas

Language Math
Mean SD Mean SD

Public 239.0 51.5 235.5 52.0
Private voucher schools 258.8 52.1 253.6 51.8
Private non-voucher

schools 297.2 42.8 295.2 44.4
SIP schools 282.9 42.1 290.6 43,5
All 251.4 53.7 247 .4 54.0

Source: SIMCE 2002 database.
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Table 2. Descriptive Statistics of Students and Sobls by School Type

SIP Public Private voucher  Private non voucher
Number of schools in student’s neighborhood 49.27 2916. 59.08 45.72
19.49 28.92 31.87 25.36
Mother's education in years 12.33 9.80 11.83 15.36
2.39 3.17 2.93 2.34
Family income (thousands chiean pesos) 266.84 163.13 270.12 1248.73
197.09 162.91 232.93 607.05
Number of people at home 4.78 5.08 4.82 5.05
1.62 1.87 1.59 1.58
More than 10 people at home 0.02 0.03 0.02 0.01
0.13 0.18 0.12 0.11
Attended preschool 0.99 0.96 0.98 1.00
0.12 0.20 0.14 0.07
Age 9.54 9.67 9.56 9.71
0.52 0.71 0.59 0.54
Female 0.46 0.48 0.49 0.50
0.50 0.50 0.50 0.50
Student has a computer at home 0.46 0.15 0.36 0.85
0.50 0.35 0.48 0.35
Number of books at home 61.25 34.59 53.72 110.77
61.70 48.47 58.65 78.16
School's enroliment 2002 1176.83 1053.14 1343.30 1626.8
220.35 728.29 1286.75 669.57
School's resources per student (Ch$) 27591.87 9679.59 31324.37
2567.65 16068.08 7978.73
Teachers per pupil ratio 0.03 0.04 0.03 0.06
0.00 0.01 0.02 0.03
Teacher's experience in years 23.78 22.78 16.64 17.46
7.75 9.98 10.03 9.21
Number of observations 849 19281 22921 6806

Source: SIMCE 2002 database.
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Table 3. Propensity Score Before and After Trimming

SIP vs. Public schools

SIP vs. Private voucher scHso

SIP vs. Private non voucher school

Before After Before After Before After
N schoals in student’s neighborhood 0.002 2.68E-04 00-0. 0.005 -0.014 -0.006
(0.008) (0.010) (0.008) (0.018) (0.015) (0.017)
Mother's education 0.176 ok -0.008 0.084 ok -0.033 097 ¥ -0.065
(0.019) (0.035) (0.011) (0.038) (0.040) (0.041)
Family income 4.28E03  **  2.05E-03 ** 1.46E-03 8.66E-04 -4.35E-03  ** 4.46E-03 *
(1.39E-03) (1.13E-03) (9.98E-04) (2.37E-03) (1.86E-03) 1.9QE-03)
Family income squared -4.17E-06  *=*  -3.09E-06 ** -1.351B6 * -2.01E-06 -1.04E-06 -1.41E05 =
(1.34E-06) (9.56E-07) (7.68E-07) (2.06E-06) (1.42E-06) 3.08E-06)
Number of people at home -0.098 x -0.052 -0.054 0.049 133. * 0.136
(0.046) (0.050) (0.036) (0.048) (0.070) (0.086)
More than 10 people at home -0.376 -0.085 -0.320 0.706 .9700 1.107
(0.363) (0.558) (0.343) (0.523) (0.674) (0.841)
Attended preschool 0.952 b 0.356 0.492 0.203 0.709 0.454
(0.48) (0.62) 041 (0.67) (0.48) (0.45)
Age -0.147 *x -0.019 -0.011 0.115 -0.213 *x -0.096
(0.059) (0.084) (0.052) (0.096) (0.091) (0.101)
Female -0.163 0.099 -0.157 -0.530 0.157 0.157
(0.400) (0.476) (0.409) (0.352) (0.449) (0.430)
Student has a computer at home 0.815 ok 0.064 0.549 *0.651 ok -0.028 -0.081
(0.100) (0.194) (0.098) (0.117) (0.143) (0.141)
N° of books at home 0.002 rx 0.000 0.002 ok 0.002 il @ma 0.001
(0.001) (0.001) (0.000) (0.001) (0.001) (0.001)
School's enrollment 2002 -2.69E-04 -4.16E-04 -8.58E-05 5.64E-04 1.61E-03 * 1.94E-03 *
(3.02E-04) (4.01E-04) (1.81E-04) (5.31E-04) (8.54E-04) 1.1QE-03)
School's resources per student 3.56E-05 ** -3.07E-06 1.08E-04 ** -1.04E-06
(1.14E-05) (1.02E-05) (3.62E-05) (8.04E-05)
Teachers per pupil ratio -136.865  *** -13.833 -16.088 2% -63.420 rx 52.526 *x
(38.253) (35.443) (17.046) (24.061) (18.200) (23.407)
Teacher's experience 0.029 -0.013 0.062 ik -0.037 0.071 ** * 0.065 ok
(0.024) (0.023) (0.015) (0.024) (0.026) (0.025)
Constant -1.322 0.051 -2.040 * -4.232 * 2.517 -0.448
(1.60) (1.30) 0.92) (2.50) (2.28) (2.41)
Number of observations 22287 1983 25913 1670 8758 1868
Pseudo R 0.291 0.021 0.115 0.075 0.656 0.234
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Table 4. The Estimated Effect of SIP Education. grade SIMCE scores, 2002

Language Math

SIP vs. Public Schools

OoLS 27.942 o 41.859 el
(3.203) (3.403)

Matching 30.517 el 42.041 o
(3.476) (3.705)

IPW 26.132 o 39.824 el
(2.188) (2.273)

DR 30.617 il 46.741 *xk
(2.351) (2.674)

SIP vs. Private Voucher Schools

OoLS 21.643 bl 34.951 el
(3.501) (2.761)

Matching 23.403 el 37.712 o
(4.700) (4.589)

IPW 20.762 o 34.237 el
(3.101) (3.162)

DR 13.653 * 24.158 o
(3.075) (3.375)

SIP vs. Private Non Voucher Schools

OoLS 15.052 ekl 26.160 el
(3.838) (4.196)

Matching 17.173 i 28.240 el
(3.230) (3.198)

IPW 14.205 i 25.419 *xk
(2.995) (3.020)

DR 16.214 o 26.778 el
(2.805) (2.870)
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Table 5. Characteristics of SIP Schools and its Ngtbor Schools

SIP schools mean characteristics

Interviewed Neighbor Schools

Ranking in
Number of SIP~ Mother's Mother's Similarity Number of
schools in years of  Household's Vulnerability years of Household's Vulnerability Index by schools in
Municipality municipality education  income  Enrollment  Index Fee ($) education income Enrollment Index Fee ($) Municipality  munnicipality
LA GRANJA 1 14.1 205512 1332 15.7 4825  Public 10.0 102632 419 17.6 0 1 22
LA PINTANA 1 12.4 193333 1124 16.7 3906  Private Voucher 10.4 134756 874 30.1 4057 7 39
RECOLETA 1 13.7 323577 1553 11.2 8070  Private Voucher 11.6 179710 707 334 0 3 28
PEDRO AGUIRRE CERDA 1 131 201899 1277 13.1 4817  Private Voucher 12.2 173333 298 37.7 1746 1 26
LO ESPEJO 1 12.3 186641 1338 21.4 0 Private Voucher 10.8 139063 953 36.7 9¢8 2 22
QUINTA NORMAL 1 13.0 296429 1215 145 5912 Public 10.9 158333 1146 41.4 0 3 22
SAN RAMON 1 12.2 149206 1139 31.0 0 Private Voucher 11.3 158974 344 417 0 2 22
INDEPENDENCIA 2 13.1 302815 1223 14.8 6443  Private Voucher 12.7 268182 153 19.8 52550 1 18
Public 12.0 178125 956 22.5 0 4
SANTIAGO 4 13.8 258761 944 15.2 6358  Private Voucher 13.0 249342 653 12.0 67555 1 32
P ublic 14.4 286250 702 12.3 0 8
Public 13.2 250000 529 20.8 0 15
Private Voucher 10.6 178846 269 31.6 0 30
RENCA 2 10.9 169963 1157 33.3 0 Private Voucher 11.2 225000 635 36.0 2819 2 28
Private Voucher 11.2 164615 656 385 2135 3
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Figure 3. Propensity Score Distributions
a. SIP vs. Public Schools
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c. SIP vs. Private Non Voucher Schools
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Appendix

Table A.1. Description of Variables Used (all schds)

Name of Variable Description Source

Student characteristics

SIMCE math score Student's score on the matiosastihe SIMCE SIMCE database
SIMCE language score Student's score on the lgegetion of the SIMCE SIMCE database
Female 1if the student is female, O if male Parental questionnaire

Mother's education

Income (Thousand $)

Age

Attended preschool

Number of people at home
Computer resources at home
Number of books at home

School characteristics
Enroliment

Teacher's Experience
Per Pupil Teacher

Number of years of educaticthektudent’s mother
Family income divided by 1 j0€¥bs
Age of the student
1if the student attended ippekc0 if not
Number of people livirtgpahe
lifyes, Oif not
Number of books at home

Enrollment of school
Average of years of teachperiexce at the school
Enrollment of school divided bylber of teachers

# of schools in school’s neighborhood Number bbets in the school's neighborhood

Per pupil resources of the school

Amount sperpygei (includes school and state resources)

Parental questionnaire
Parental questionnaire
Parental questionnaire

Parental questionnaire
Parental questionnaire
Parental questionnaire
Parental questionnaire

Min. Of Educ.
Min. Of Educ.
Min. Of Educ.
SIMCE database
Min.of Educ. and Under-secret. of
Reg.Develop.




Appendix: Interview guideline

1. General

N

Are there specific pedagogical methods can youtigenithin your school?

Do you take tests to follow your student’s achiegaif? If so, how is the information
gathered used?

Are there remedial actions taken towards studeittslow achievement? Which?

Do you follow students discipline and behavior? ?dwo you write personality reports?

2. About the principal and the directive team

©o~NOoO O

15.

How many years of experience do you have as aipalc

How did you become a principal?

Do you have any special and/or formal trainingaghaol management?

How were the other directive positions filled?

Do you have autonomy in (1) the appointment of ysubordinates, (2) pedagogical
methodologies and (3) use of financial resources?

. Which are the main duties you have as a princigal® do you distribute your time?
. Describe the tasks assigned to the director obJiié, and to the school’s under director.
. Describe the profile of the directive team at yeahool. What makes your team different

from the rest of the system?

. Do you know any SIP school in your neighborhood?at\do you know about thenf®nly

for non-SIP principals)

. How do you describe a SIP’s principal and how s br her different from the res{@nly

for SIP principals)
Can you mention the differences and similaritiesveen your school and SIP schools?
(Only for non-SIP principals)

3. About teachers

16.
17.
18.

19.

20.
21.

What is the absenteeism rate of your teachers?t Wadhe reasons for absenteeism?
How do you evaluate your teachers? Who evaluagsa?h

Describe the teachers’ compensation scheme? igell br variable? Under what criteria
are variable earnings distributed?

Describe the education level achieved by the sthomachers? (college, graduate,
internships, etc.)

Is there a continuous training system for teachBmscribe it.

Can you mention the differences and similaritiesvieen your school’s teachers and SIP’s
teachers?Only for non-SIP principals)
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4. About the students and their families

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

What is the absenteeism and late arrival rategwof gtudents?

How do you deal with late arrivals?

What is the attendance rate of parents to parergatings?

Do parents participate in addition to school meggth

How many students on average have attended prd8choo

Do some students abandon this school? Why?

Where do new students come from? Why did they ahgosr school?
Are there extra-curricular opportunities for pasght

How do you identify involved and motivated parents?

Can you mention the differences and similaritiesveen your school’s students and SIP’s
studentsTOnly for non-SIP principals)

5. About the school

32.
33.
34.
35.

Is the number of applicants greater than the availenrolment?

Does the school need to select student in pre-$dndiost grade?

If the previous answer is yes, which criteria dibessschool use to select?
Which criteria does the school use to select stisdarupper level grades?
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