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Abstract

The aim of this paper is twofold. First, we show that despite students
disadvantaged backgrounds and despite not having more financia resources than
similar schools, there are schools in Chile that serve low income students and that
obtain superior academic outcomes. Second, we present quelitative evidence to
identify school and classroom processes that might explain these good results.
Specifically, we anayze a network of Chilean private voucher schools called
Sociedad de Instrucciéon Primaria (SIP). In the econometric analysis we use a
number of propensity score based estimation methods, to find that SIP students
achievement is not due to observables or selection on measured variables. We also
performed a number of interviews to SIP schools and other neighboring schools.
Our gualitative analysis suggests that having children’s learning as a central and
permanent goal, an aim that is shared and that drives the community’s efforts,
seems to best summarize what makes SIP schools special.

Keywords: Educational quality, effective schools, school effect, propensity score methods.



Introduction

At least since the publication of the Colemanreport in 1966, educational researchers and
policymakers have struggled in their efforts to understand whether schools matter and
whether there are policies that |ead to increased educational achievement.? A large body of
literature provides mixed results on the role of school level resources such as classroom

size and teachers experience on student performance.®

At the same time, educational systems display great variation in the distribution of student
achievement as measured by test scores, dropout rates and college attendance (OECD,
2009). The enormous observed diversity in resultsis certainly correlated with students
family backgrounds and experiences. However, it cannot be fully accounted for by

variation in household characteristics.

Chile' s educationa system is no exception: it is also characterized by alarge heterogeneity
in results, differences that are not completely associated with the socio-economic level of
the students (Mizala and Romaguera, 2005). Despite the sweeping reforms that were
introduced into Chile' s educational system over amost three decades ago, as of today
schools with stagnant scores still co-exist with schools that show continuous progress.
More specifically, starting in the early 1980s, Chile's government began to provide

subsidies to schools to finance students wishing to attend private schools.* It also delegated

2 See Coleman et al (1966).

3 Literature reviews include Hanushek (1989, 1997) for developed countries and Fuller (1990), Fuller and
Clarke (1994) and Hanushek (1995) for developing countries.

4 Along this paper we will refer to these schools as private voucher or private subsidized schools. Although
the subsidy is paid directly to schools on a per-student basis, the system simulates a voucher-type demand
subsidy.



public education to local governments (municipalities), tying the budget of schools to
enrollment. Although the reform intended to generate competition between schools, thus
promoting more efficient and better quality education services, large differences in the
performance of studerts attending different schools are still observed. This, in turn, has
consequences for income distribution, as primary and secondary school quality isan
important predictor of the access to university education, good jobs and high wages (Card

and Krueger, 1996).

This great and persistent heterogeneity in school performance has important research and
policy implications. If the lesson were that all the schools suffer from poor performance,
one could conclude that responsibility for these results does not depend so much on schools
but, instead, on policy makers, parents or evenchildren. In contrast, if some schools
progress while others are left behind, different questions arise. What characteristics
distinguish high performing schools from those with low levels of student achievement?
What are the determinants of high performance? What |essons can be drawn from the
schools that show significantly better scores and that serve populations with similar
characteristics? And can these lessons be applied to improve the performance in schools

with poor achievement?

This paper intends to add evidence on the strategies that are effective for students from
disadvantaged economic backgrounds. That is, we first provide statistical evidence that
there exist schools atterding low income children that consistently produce outstanding
results. Then we provide insight on the reasons behind the relative success of these schools

on the basis of information gathered in a number of interviews.



Specificaly, we concentrate the aralysis on the relative performance of children attending
schools that belong to the Sociedad de Instruccion Primaria (SIP), a non-for profit
organizationthat serves low income students in Santiago, Chile, since 1856. The network
consists of 17 private voucher schools attending about 18 thousand students. SIP schools
are also known as Matte schools, in honor of the founding family. Students at these schools
stand out because of their systematic superior performance in national standardized SIMCE
tests (Educational Quality Measurement System). Despite their students’ disadvantaged
family background and despite not having more financial resources than similar schools,
SIP schools obtain math scores in the national standardized achievement tests that are 102
percent of one standard deviation higher than those obtained by public/municipal schools
and 69 percent of one standard deviation higher than private voucher schools in Santiago.
Similar results are found for language test scores(see Table 1). Furthermore, the
performance of SIP schools is very similar to that of private nonvoucher schools that
typicaly serve the most elite families in Chile. In other words, SIP’ s education seems a cost

effective way of improving school quality.

In this paper we intend to answer the types of questions above through an analysis of SIP
schools. That is, the main goal of this paper isto shed light on the factors that contribute to
a better education for low-income students attending Matte schools. The experience of
students a these schools shows that it is possible to create an environment in which low-
income students can achieve high academic standards. The lessons of this analysis can help

improve the performance in schools with poor achievement.

In the first part of this paper we analyze whether the superior performance of Matte

students can be explained by observable factors, such as schools, students and family



characteristics. Using a number of propensity score based estimation methods we find that
after controlling for observables and selectionon measured variables, SIP students perform
much better in SIMCE tests than students at private voucher and municipa schools. In fact,
we show that they even perform better than those attending private non voucher schools;
.6, students enrolled at the schools that attend the children of the elite familiesin Chile,
The estimated effect is not only statistically significant, but economically relevant. That is,
we find differences in test scores up to 0.9 standard deviations compared to studentsin
public/municipal schools, and up to 0.7 standard deviations compared to students in private
voucher schools. Thus, compared to other education interventions, SIP appears as quite

effective.®

After showingthat SIP students’ superior performance is not spurious, we look further into
understanding the unmeasured variables that explain differences in performance. Inorder to
do so, we conducted a series of interviews with SIP schools' principals and withthe
principals of schools that compete with them For each Matte school and within the same
municipality, we chose schools that are close in terms of the average socioeconomic
background of the students, enrollment and the availability of financial resources. Our
interviews reveal anumber of relevant differences across schools. Perhaps the most striking
difference is that SIP schools have had children’s learning as their primary and permarent

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

® For instance, according to Angrist et al. (2002), the introduction of vouchers targeted to low income students
in Colombia increased academic achievement in 0.2 standard deviations.



The remainder of the paper is organized as follows: Section |1 provides a general view of
the Chilean Educational System and reviews the related literature. Then Section 111
introduces SIP schools and analyzes the robustness of itssuperior performance to
controlling for observables and for selection on measured variables. Section IV describes

the results of our interviews. Finally, Section V concludes.

. The Chilean educational system

In the early 1980s sweeping reforms were made to Chile’'s educational system: the public
sector school system was decentralized and school management was del egated to local
government —municipal-- authorities.® The reform also paved the way for the private sector
to enter the market as a provider of education by introducing a voucher-type demand
subsidy to finance municipal and private voucher schools. The voucher, which is paid
directly to schools on a per-student basis, is intended to cover running costs and generate
competition between schools to attract and retain students, thus promoting more efficient
and better quality education services.” Since 1993, private voucher schools have been

allowed to charge tuition on top of the voucher that is received from the government.

Moreover, asystem of standardized tests for measuring educational attainment, known as
the SIMCE, was established in order to evaluate the success of the reforms, inform parents

about the quality of their schools and provide a basis for future political decision.

® For amore detailed description of the Chilean educational system see Mizala and Romaguera (2000).

" The monthly voucher for primary school students amounted to slightly over $51 in 2002. As a reference, the
average nonthly after tax wage in Chile was about $570 according to the 2003 CASEN Household Survey.
We refer to 2002 data because the empirical section of this paper uses data from the 2002 SIMCE test in the
Metropolitan Region of Santiago.



As aresult of these reforms, the number of new schools in the private sector has increased
rapidly over the past twenty years. In 1985, there were 2,643 private voucher schoolsin
Chile; this number grew to 3,640 in 2002 and to 5,054 in 2007. The resulting three- legged

school system comprises of:®

Private non-voucher schools, which are financed by fees paid by parents and accounted for
8.5 percent of al studentsin Chile and 12.7 percent of al studentsin the Metropolitan

Region of Santiago in 2002.

Private voucher schools, which are financed by the per-student subsidy provided by the
government and may be co- financed by monthly fees paid by parents. These schools are
owned and ran by the private sector. These accounted for 37.8 percent of total enrollment in

Chile and for 47.6 percent of students in Santiago in 2002.

Public schools, which are financed by the voucher but are owned and managed by
municipa authorities. They represented 52.1 percent of the enrollment in Chile and 37.6

percent of students in Santiago in 2002.

The system has proven highly effective in terms of coverage. As aresult of the voucher
system the secondary school enrollment increased from 65% in the early 1980s to almost
90% by 2003. Graduation rates have also increased sharply, whereas secondary school

dropout rates have declined.® Nevertheless there is still a substantial gap between the

8 The remaining of the school population attends schools run by educational corporations linked to business
organi zations or professional-technical secondary schools.

® Primary school coverage had already reached levels over 95% before the reform (Mizala and Romaguera,
2005).



average test scores of Chilean students and those of students from other countriesin

international assessments of student learning (Martin et a., 2004, and OECD, 2004).

A number of papers have examined the performance of the Chilean students based on
SIMCE data Most of these papers have studied the relative effectiveness of private versus
public schools, while others have investigated the effect of school competition on student
academic outcomes. Using a number of statistical techniques --including OL S, Heckit,
propensity score based methods and change- in-changes--, most studies using individual-
level data, have found that students attending private voucher schools have higher
educational outcomes than those from public schools.'® However, papers that have tried to
identify the effect of inter-school competition on students achievement in Chile have

reached mixed results.**

More recently, a number of qualitative case studies have discussed the characteristics that
distinguish high performing schools in poor areas. These papers have found that variables
correlated with high performance are not easy to measure and usually are not observed by
an econometrician. Instead, they have found that effective schools have, among other
characteristics, clear goals and objectives, committed and highly professional teachers, an
instructional leader at the school who evaluates and supports teachers in their classroom

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

10 Mizala and Romaguera (2001), Sapelli and Vial (2002 and 2005), Anand, Mizala and Repetto (2008) and
Lara, Mizala and Repetto (2009) find a statistically significant effect of private voucher education on SIMCE
test scoresthat ranges from 4% to 45% of one standard deviation. However, McEwan (2001) finds that non-
religious private voucher schools, --that is, the typical private voucher schools-- are less effective than
municipal schools. Similarly, when using changes- in-changes techniques, Laraet al (2009) find no
difference in the performance of municipal and private voucher schoolsstudents.

1 Gallego (2002 and 2006), Hsieh and Urquiola (2006), Auguste and V alenzuela(2003) and Gallego and
Hernando (2008).



heterogeneous student population (Bellel, Mufioz, Pérez and Raczynski, 2004; Raczynski

and Mufioz, 2005; Eyzaguirre and Fontaine, 2008, Pérez and Socias, 2008).

Two other papers have addressed SIP students’ performance. Garcia and Paredes (2006)
use a case study approach to describe a series of practices performed by this network and
analyze the cost of implementing them Their findings suggest that with an appropriate
management, low income students can perform well with the resources brought up mainly
by the voucher system, complemented by a smaller fraction provided by the fee paid by

parents.

In arelated paper, Mackenna (2006) uses propensity score matching and Heckman
selection correctionto find that SIP students outperform those attending public and other
private voucher schools. The differences are large ranging between 70 percent and 80
percent of one standard deviation when compared to municipal students, and between 56
percent and 72 percent of one standard deviation when compared to other private voucher
schools. Moreover, and contrary to the literature that compares private subsidized and

public schools, the paper does not find evidence of selection in SIP schools.

In the two stage estimation, Mackenna (2006) uses as instruments the number of SIP
schools and the number of municipal schools in the provincial department. That is, the
paper assumes that school selection is affected by local school supply but that these school
densities do not affect achievement. Although thisis a standard identification strategy in the
literature, it is likely that private schools are not randomly assigned across neighborhoods.
That is, private schools locate in communities with families characterized by unmeasured

variables that may positively influence achievement.

10



Moreover, when using propensity score matching, it is important to account for the fact that
since there are only a number of SIP schools, the treatment group has a small number of
observations relative to the control group. This could entail lack of overlap on the
covariates, and thus bias and large variance in the estimated average treatment effect

(Crump, et a., 2009).

In this paper we perform our analysis using propensity score based methods to estimate the
effect of SIP educationand to circumvent the problems described above. The estimation
methods are based upon two main assumptions. unconfoundedness and overlap. The first
assumption implies that participation in the treatment program does not depend on the
outcome after controlling for differences in observed variables, such as socioeconomic
status. It isavery controversia assumption (Imbens and Wooldridge, 2009), but still very
popular, especialy since Dehgjia and Wahba (2002) showed good results in comparing

experimental data.and matching results in the evaluation of atraining program.

The second assumption states that individuals should have positive probabilities of being
observed in both treatment and control groups. Although it seems a less controversial
assumption, recent literature has proposed new methods to improve overlap. I n particular,
in order to overcome the lack of overlap due to the smaller number of individuals in the
treatment group vis a vis the control group, in this paper we implement the trimming

strategy proposed by Crump et a (2009).

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

score. A second method is propensity score weighting. This method weights the

11



observations using the propensity score and the treatment status. The idea is to balance the
sample between treated and non treated individuals based on the probability of treatment.
Specifically, we use the inverse probability weighting (IPW) estimator proposed by Hirano,
Imbens and Ridder (2003). Finally, we use the propensity score weighted regression,
introduced by Robins and Rotnizky (1995), Robins et a (1995), and Robins and Ritov
(1997), which allows usto directly account for the correlation between covariates and

outcomes.

[I1.  SIP schools and their relative performance

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

primary level schools.

The direction of the schools is under central management, comprised of the offices of
General Management, Accounting, Human Resources, Computing Services, and the
Pedagogical Department. These central offices delineate the aims and mission, leaving each

school enough autonomy to attain the required goals in different ways.

The Pedagogica Department plays a key role in SIP schools. It defines the standards, goals
and the progress expected from each school. It also monitors the performance of each
school, and evaluates and measures the students achievement. Furthermore, it organizes
the remedial measures in case the goals are not met. A unit of the Pedagogical Department,
the Family Orientation Unit, isin charge of ensuring the participation of familiesin the

educational process.

12



SIP schools are mainly financed by the state voucher, which represents about 80% of all
revenue. About 20% of revenues come from fees charged to parents, and from donations,

typically targeted to specific projects, such as libraries and new infrastructure.

Table 1 shows the outstanding performance of SIP's 4" graders in the 2002 Math and
Language SIM CE standardized tests compared to children in al types of schools—
public/municipal, private voucher and private non voucher schools. Students at SIP schools
not only outperform students attending public and private voucher schools; their
performance is quite similar to those at private non voucher schools which typically serve
only the most elite families in Chile. SIP students also show alower level of heterogeneity
in results, as suggested by the lower standard deviation of SIMCE scores. Figure 1 displays
the distribution of SIMCE scores in the Metropolitan Region of Santiago, urban areas,
compared to the distribution for SIP students. Statistical tests show that SIP distributions
first-order stochastically-dominate the aggregate distribution of SIMCE scores.*? Figure 2
decomposes the aggregate distribution into the distributions by school type. The graphs
show that SIP students achieve results that better resemble the performance of students at
elite schools in Chile rather than the performance of students at public and at other private

voucher schools.

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

be fully attributed to observable variables and selectionon measured variables. In later

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

13



sections we look into qualitative differences that might explain the higher achievement of

SIP students.

a. Comparing the performance of children at SIP and at other schoolsin the

Metropolitan Region of Santiago: data and methodology

In this section we study whether the gap in performance between SIMCE and otherwise
similar students is robust to controlling for selectionon observables and for the
characteristics of schools, students and their families. To answer this question, we use the
2002 SIMCE test scores, taken by all 4™ grade children in Chile. We use the 4™ grade test
since most SIP schools offer primary educationonly. We do not use the 8" grade SIMCE
test because many of the best students at these schools move to high achievement

secondary schools at the end of 6™ grade.

The SIMCE data set is complemented by data from a questionnaire that is answered by
the parents of students that participated in the test. This questionnaire provides
information on the socio-economic characteristics of each student, such as their family
income and the education of the parents, as well as their educationa history. In addition,
we use data from the Ministry of Education and the Under-secretary of Regional

Development to calculate the per pupil resources that were available to each school.

Modifications were made to some of the variables in the database in order to make them
compatible with our analyses. First, we only analyze students that reside in the urban areas
of the Metropolitan Region of Santiago because this is the region in Chile where SIP
schools are. Second, on the parental questionnaire, parents reported the highest level of
education that they had attended. These levels were converted into the corresponding

14



number of years they had been in formal education: the maximum time a parent could
spend in basic education is 8 years, high school is 12 years, technicd ingtitute is 14 years,
professiona ingtitute is 16 years, college is 17 years, a masters degree is 19 years, and a
doctoral degreeis 23 years. Third, parents aso reported their monthly income as a range
(for example, a parent could report that their income is between 400,000 to 500,000 pesos).
These ranges were replaced with the midpoint of the range, which means in the prior
example the parent would have an income of 450,000 pesos. Furthermore, the income was

divided by 1,000 to simplify the interpretation of results.

Table 2 provides a summary of the main characteristics of schools, students and their
families in our data base. Students at public schools belong to less advantaged

households. Their household income is lower, parents have reached lower levels of
education and have access to fewer educational resources at home — measured by the
number of books and the availability of computers at home—and financial resources at
school. Students attending SIP schools seem quite similar to those attending other private
voucher schools in a number of relevant characteristics such as household income and
maternal education Nevertheless, they are more likely to have a computer at home and on
average own alarger number of books. This gap might capture differencesin the
motivation of parents. In addition, teachers at SIP schools have more years of experience.
Finally, Table 2 shows how different students attending private non voucher schools are.
Families have incomes that are almost 5 and amost 8 times larger than families whose
children attend private voucher and municipal schools respectively. Mothers of children at
private non voucher schools have on average 4 to 6 more years of completed education,

and there are twice as many books at home. We do not have information on the total

15



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

reach up to 10 times the state voucher.

The main goal of this section is to evaluate the treatment effect of attending a SIP school on
students' performance. The main challenge is to address selection bias — students that
attend SIP schools may have characteristicsthat are correlated with academic achievement-
- since parents are free to choose a school for their children, and at the same time, private
schools are free to choose the students they admit. To address this problem, we use a
number of propensity score based techniques identifying groups of similar students
attending different types of schools. In all cases we define as the treatment having attended
a SIP school, and then compare the outcome of these students in the treatment group with
those attending either municipal, private voucher or private non voucher schools. That is,
we perform three sets of comparisons across treatment and control groups, with each

control group defined by students attending a different type of school.

More specifically, as any paper that intends to identify treatment effects with a treated-
nontreated formulation this study faces the classical problem of only observing the post-
trestment outcome in the observed treatment status. Asin the usual Rubin model (Rubin,

1974), we only observe:

Y, =Y, 0, +Y,X1- D)

where

Y; = Observed post-treatment outcome for individual i.

Yi1 = Post-treatment outcome for individual i in case of receiving the treatment.

16



Yio = Post-treatment outcome for individual i in case of not receiving the treatment.

Di = Dummy indicating whether individual i did receive the treatment or not.

Propensity score matching is a technique used for non-experimental data to identify a
control group that exhibits the same distribution of covariates as the treatment group.
Propensity score matching is often used by statisticians and is becoming increasingly
popular among economists as a method to measure the impact of training programs. The
most common application of propensity score matching is to estimate the impact of job
training programs (Heckman et al., 1997; Dehgjia and Wahba, 2002). This paper applies a
similar methodology to estimate the impact of private school education on academic

achievement.

There are three important assumptions that make propensity score matching a feasible

model. The first is the statistical independence of (Yo, Y1) and D conditional on X:

Assumption 1: (Yo, Y1) D | X

where Yy isthe SIMCE score of a student in the control group, Y: isthe SIMCE score of a
student in a SIP school, D is the type of school the student attends, and X is the students
characteristics. This first assumption allows us to use the outcome of a student in the
control group with X characteristics as a proxy for E(Yo | D= 1, X). However, matching
students based on X is a complex process given the high dimensionality of X. According to
Rosenbaum and Rubin (1983), an aternative to matching based on X isto use the
propensity score, which they define as "the conditional probability of assignment to a

particular treatment given a vector of covariates.” Rosenbaum and Rubin argue that if the

17



matched observations have homogenous propensity scores, then they will also have the
same distribution of X. Let the propensity score be denoted by P(X) = Pr(D=1 | X). In
situations in which P(x) is not known, it can be estimated by models such as the probit or

logit.

The second assumption for propensity score matching is

Assumption 2: 0< P(x) <1

If P(x) equals 1, then students with those characteristics always attend a SIP school and
therefore no match in the control group can be found. The same logic appliesif P(x) equals
0. As aresult, the assumption that P(x) lies between 0 and 1 is an important condition to
guarantee that matches can be found for all students. This condition is typically achieved by
imposing common support. In this paper we go further and follow Crump et a (2009) in
implementing a strategy for selecting the group with overlap that minimizes the asymptotic
variance of the efficient estimator of the average treatment effect. This strategy, called
trimming, is oneway of solving the lack of overlap in the covariate distributions between
treatment and control groups due to limited number of observations. This problem can lead
to imprecise estimates that are sensitive to the specification chosen (Imbens and
Wooldridge, 2009). In practice, the strategy is a very smple one: it discards observations
that are lessthan a away from zero and one. Asin Crump et a (2008), we use a equal to

0.1.

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

new sample, we reestimate the propensity score to then apply the estimation methods

18



described below. Figures 3a, 3b and 3c show pre- and post-trimming propensity score
distributiors for the treatment group (SIP schools) and the different control groups. In
general, propensity scores are very close to zero and do not seem to have an adequate
common support in the pre-trimming histograms, a situation that considerably improves

post-trimming.

The propensity score is estimated on the basis of a number of observable variables, but we
must also consider the unobservable characteristics that are typical of studentsin private
schools. The third assumption states that the unobserved characteristics that are captured by
the error term, Uy, have the same distribution regardless of whether the student isin the

trestment or control group.

Assumption 3: E(Up | D = 1, P(X)) = E(Uy | D=0, P(X))

As emphasized by Heckman et al. (1997), this assumption does not imply that E(Ug | P(X))
= O; rather, it assumes that the distribution of the unobservables is the same for the

treatment and control groups.

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

overestimate the true effect of SIP education.

13 Tables with descriptive statistics after trimming are availablefrom the authors upon request.
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Based on these assumptions, we implement three estimators of the effect of SIP education.
The first one is the one-to-one estimator with replacement. The second one is propensity
score weighting. This method weights the observations using the propensity score and the
treatment status. The idea is to balance the sample between treated and nontreated
individuals based on the probability of treatment (Imbens and Wooldridge, 2009).
Specifically, we use the inverse probability weighting (IPW) estimator proposed by Hirano,

Imbens and Ridder (2003):

1- D)% /y 1-D,

D xy /&y D ) 2
1 1- f(Xi) i=1]- I:\(Xi)

1 rA(Xi) 21 f(Xi) [

Qo=

1§ QJOZ

where 1 (X,) stands for the estimated propensity score.

The third propensity score based method considered in this paper allows us to directly
account for the correlation between covariates and outcomes. The method is the propensity
score weighted regression, introduced by Robins and Rotnizky (1995), Robins et al (1995),

and Robins and Ritov (1997).1* Specifically, we estimate the propensity score and obtain

itspredictor r (X, ). Separately we fit aregression of the test score on the baseline variables

for the treatment group, m,(X,), and the control group, m, (X,).Then we estimate the effect

of the treatment as

) Di qu B (Di - rA(Xi)) Xml(xi) _ - Di)in +(Di - f(xi))mo(xi)

1 1
N % r(Xi) N = 1- I’A(xi)

Qo=

1 Further details on this method can be found in Imbens (2004) and Imbens and Wooldridge (2009). A
generalization of this method is described in Wooldridge (2007).
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This method also has a double-robustness feature: it provides consistent estimators if either
the probability of trestment or the outcome regressions are incorrectly specified, implying

some safeguard against model misspecification.

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

estimators follows the steps suggested by Emsley et al. (2008).1°

b. Thedecision to attend a SIP school: results

The first stage of our strategy is the estimation of the propensity score using all
observations. Then, following Crump et al (2009), we discard observations with high or
low predicted propensity score to then reestimate the probability that a student attends a SIP
school. Table 3 provides these estimates before and after trimming the relevant samples.
When the dternative is attending a public school, our results suggest that family income,
maternal education, household size, age, having attended pre-school, the number of books
at home, the availability of a computer at home, the school financial resources and the
teachers per pupil ratio, all have a statistically significant effect on the probability of
attending a SIP school. However, when compared to other private voucher schools, family
income, household size, age, preschool education and teachers per pupil show no
statistically relevant effect. The number of years of teacher experience now does. Findly,
when comparing to students attending private non voucher schools, maternal education,
resources at home and at school and the child’s age are the variables that have a statistically

significant effect on the probability of attending a SIP school.

15 The estimations are performed using the dr Stata command, which givesthe sandwich estimators of the
errors.
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As expected, when the sample is rebalanced and the remaining individuals are more alike,
the model losses explanatory power. However, the balancing allows for the construction of
treated and non treated groups that gain in comparability, as 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 model in order to estimate the effect of attending
a SIP school. Table 4 summarizes our results. The first panel compares the SIMCE scores
of students enrolled at a Matte school relative to similar students enrolled at a public
school. The differences are very large and aways statistically significant. They range from
0.48 to 0.57 standard deviations in the language test, and from 0.74 to 0.87 standard

deviations in the math test depending on the estimation method.

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

standard deviations).

Finally, we estimate the effect of attending a SIP school relative to a private non voucher
school, even though these schools are not a realistic option for most students as they serve
the most dite familiesin Chile. Still, we find very large estimates of the effect of attending
a Matte school. The effect ranges from approximately 14 to 16 points in the language test
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(0.27-0.32 standard deviations in test scores), and from 25 to 28 points in the math test

(0.47-0.52 standard deviations).

These results taken jointly indicate that SIP schools are able to provide high quality
education to low income students; children at SIP outperform similar students attending
any other type of school. Although the point estimates vary from method to method, they
all suggest that the effect is large and economically and statistically relevant. The effect is
large even whencompared to students that belong to the richest families in Chile and that
are enrolled in schools that charge tuition fees that are many times the voucher provided by

the government.

Summing up, given their financial resources, SIP's methods seem a cost-effective way of
improving the quality of education among low income students. In other words, students
from disadvantaged family backgrounds can achieve high performance. | nterestingly, a
similar result has been reported for countries with high PISA results. According to Barber
and Mourshed (2007), there is little correlation between student outcomes and family
background variables in countries with high PISA scores. That is, in the best educational
systems around the world, schools are able to compensate for students’ background

disadvantages.

In what follows, we look further into understanding the estimated differencesin
performance. In order to do so, we conducted a series of interviews with principals at SIP

and at other ssimilar schools. In the next section we describe our methodology and results.
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IV. A qualitative comparison of SIP and similar schoolsin Santiago

So far we have shown that students attending SIP schools perform much better than similar
students in other schools, even after controlling for observable characteristics and after
dealing with selectionon measured variables The aim of this section is to identify school
and classroom processes that might explain the reasons that underlie the successful
performance of children at SIP schools. As it was already mentioned, previous research on
factors affecting the effectiveness of school attending low-income students have found that
variables correlated with high achievement are not easy to measure and usually not

observed by an econometriciarn thus, a quaitative analysis is needed.

Therefore, in order to gain some insight on the reasons behind the relative success of
students at SIP schools, we performed a number of interviewswith the director of the
Pedagogical Department and with the principals of each school of the network. Asa
complement to our statistical analysis based on matching similar students across different
types of schools, we also conducted interviews with principals of schools that serve
populations with similar observable characteristics within the same neighborhoods. We
were able to interview 15 schools, one “neighbor” for each SIP school in Santiago
attending primary level children. The guideline we prepared for the interviews is based on
previous research about effective schools. The questionnaire included questions on the use

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

16 See, for instance, Bellei, Mufioz, Pérez and Raczynski (2004); Raczynski and Mufioz (2005), Eyzaguirre
and Fontaine (2008), Pérez and Socias (2008).
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characteristics of teachers and students, and school practices in genera terms. The

guideline is presented in the appendix.

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

enrollment, and the monthly fee charged by the school.*’

Let X« represent variable i of the vector of characteristics in the index, where | represents
the school, and k the municipality where the school is located. Let X« be the mean of
variable X in SIP schools located at municipdity k. Finaly, let djk be the difference

between Xk and x«. Our similarity index is defined as

_II
Qo
I

I
N

dijk - dik
S dik

That is, the index isthe sum over i of the inverse of the absolute value of normalized djj. In
thisway, we obtain an index for each school that reaches its highest value for schools that

display characteristics that are most similar to those of the average SIP school in the area.

" The JUNAEB, National School Support and Scholarship Board, calculates this vulnerability index at the
school level to target school meal subsidies. The index is based on students’ socioeconomic characteristics.
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Once we constructed the index, for each municipality where there are SIP schools we
contacted the principal of the school in the municipality that had the highest index. If we
were unable to contact the principal or to schedule an interview, we contacted the principal
of the school placed second in the similarity ranking, and so on until we were able to
conduct the interview. Table 5 presents the characteristics of the schools of which

principals were interviewed, along with their position in our similarity index.

a. Interviewswith Sociedad de I nstruccion Primaria

From the analysis of the fifteen SIP primary school interviews it is possible to sketch some

featureswhich hdp us better understand their academic results.

1. Principals

Most principals began their careers as classroom teachers, then as department heads, as
deputy principals and finally as principals. The mgjority has held their positions for a
considerable number of years --the shortest being 6 years, while the mgjority has over 20
years of experience. Many of the principals have worked in SIP schools and have gained
their administrative training as principals through courses provided by the Sociedad, and by
following postgraduate diplomas and masters programs related to the management of

educational institutions.

The persons below the principals are designated by SIP, mainly by competition, only in few
cases in consultation with the principal. In terms of teachers, most principals regard
themselves as autonomous to hire and fire teachers, although some note that these actions

must be consistent with SIP criteria
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In terms of financial management, most principals note that their involvement in financial

decisions has increased recently, although not al claim autonomy in spending decisions.

The principals call attention to the following job characteristics: mission and standards are
clearly defined; they work in teams with SIP' s Pedagogical Department ; there is great
commitment, and work is planned jointly and guided by results. Neither principals nor

teachers are immovable from their jobs.

2. Teachers

Teachers are constantly evaluated on the basis of a number of instruments. One is a self-
evaluation process developed by SIP. Another isthe so called ‘formative evaluations
through which teachers monthly discuss their activities with the principal and the deputy
principal. Finally, class observation is also used; i.e., directors and under directors attend
some lectures in order to provide feedback and help. Moreover, the best evaluated teachers
participate in these observations in order to share the best practices within the school and
even across the network of schools. The results of these evaluations provide feedback to
teachers and the administration, and are also used for the definition of bonuses, training,

and dismissal.

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

the Ministry of Education.

All teachers work for the SIP only and show low rotation and very low absenteeismrates.

The exception is one school where the absenteeism rate is very high and where teachers are
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reluctant to take training courses in those periods when there are no classes. Teachersalso

undertake additional training and courses both inside and outside SIP.

3. Students

The pupils begin their schooling at pre-school level and continue there; most of those who
leave the school do so because of a change of residence. In the 6th grade, however, many of
the students hope to enter eite public schools, point at which they also leave the network. A
small fraction of older students leave because they do not adapt to the required level of
work and discipline. Some of the principals interviewed admit that their schools do expel

students on the basis of behavioral or academic problems.

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

process requires students to take a subject knowledge test.

Class attendance is good even if in some cases some students tend to arrive late to school.
Parents and guardians also demonstrate a high attendance record -- over 85 percent-- at
parent meetings and at meetings with specific teachers. However, in two of the schools the
directors report that the school is set up within a highly vulnerable environment and that a

number of parents or guardians are drug addicts or linked to drug traffickers.

Student behavior is recorded in abook that marks positive and negative observations.
Although principals state that they want to reinforce the positive observations — because
they are concerned with student self esteem, most of the comments are negative. These

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

same book.

4, Methodol ogy used

SIP schools can rely on morthly counseling by the central Pedagogical Department which
isprincipaly delivered as methodological instructions. The schools plan their objectives,
content and activities, and they progress according to the fulfillment of these objectives.
Goals are common across schools and are clearly established. For example, in language
learning, students are expected to read a book per month, learn a given number of new
words per week and spend at least an hour aweek in the library. Discipline is also

considered as a key to teaching.

Students normally work in groyps using blueprints. The educational process involves
parents, who are periodically informed about the students performance, and requested to
participate in parents’ meetings. Workshops are held for parents including teaching them to

read if needed.

A Diagnosis Center — Centro de Diagndstico Arturo Matte—provides lectures to students
that lag behind at each of the schools in the network. These are reinforcement lecturesin

addition to the regular class schedule.

5. Data driven decision making in schools

SIP schools undertake continuous and systematic evaluations of their students beginning
with a diagnostic test at the start of every school year and then again at the end of the year.
This test, designed by SIP' s Pedagogical Department, provides the necessary information to
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assess the strengths and weaknesses of students’ learning. The information is shared with
teachers who can change the focus and content of their lectures according to the specific
needs of the students. Subject advisors --internal or external teachers appointed by the
Pedagogical Department-- provide extra support to teachers and classes that need
reinforcement according to the evaluations performed. The tests results are al'so used to
identify the areas which students that lag behind need to strengthen and for teachersto talk
to parents and ask them for support and extra involvement. The information is further used

to identify the more advanced students who can benefit fromspecial workshops.

In summary, schools' academic actions are based on the information gathered from these

periodic evaluations.

b. SIP’s“neighbors’

1 Principals

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

working as a teacher.

All interviewed directors have teaching experience -- athough not al of them have a
university degree-- and a long trajectory in the educatioral system, many times in charge of

the Academic Unit (Unidad Técnico Pedagégica or UTP). Two thirds report having
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advanced studies or formal training in management. Some of them report advanced studies

in the management of educational institutions.

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

either the municipality or the owner of the school who takes the decisiors.

Most principals report having control over the definition of teaching methodologies. Only
four state that thisis a process done jointly within the school or discussed with external

authorities, such as a Fundacion or the municipality.

When they have control over financia resources, it happensin a very limited manner. They
mention as examples the resources from renting a snack bar or classrooms, which most
likely represent avery small share of al resources available at the school level. Whenever
they refer to the use of resources, they address school maintenance. That is, as opposed to

SIP schools, directors at these schools do not tend to have financial autonomy.

We also asked school directors to describe their typical working day. All start the day
receiving teachers and students and checking thet all classes develop normally. Some also
state that they check whether the school is clean. Some follow up over the break or at
students' lunch time. They al state they spend a portion of the day talking to parents, in
particular those of children that have “critical behavior” and to those of children that arrive
late in a systematic manner. In many times, they state that discipline is the principal’s
responsibility. All spend time at meetings -- held mostly outside the school--, and filling
out reports and surveys mainly sent out by the Ministry. Some teach. All seem to fed that
everyday overall supervisiondepends upon the director. But some do not seem to like this
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task. One director states “This is the part of the job | like the least. | used to have avery
dynamic job: creating material, working with teachers,... but now the job is mainly about
meeting people to make sure things actually work”. It is interesting to note that only one of
the interviewed schools has an under-director, so directors may fedl they do not have

someone on whom they can delegate a number of tasks.

All coincide with respect to the importance of the UTP coordinator and of the tasks
assigned to him or her. According to the responses of the directors, this person isin charge
of the supervision, the organization, and evaluation of the pedagogical activities. All UTP
coordinators seem to work closely with teachers, revising their material, tests, and results.
All directors assign a crucia role to thisunit. One director states that “the UTP coordinator
is the engine of the school in terms of learning and performance”. In a number of cases,
this person also teaches, and isin charge of talking to the parents of children who are not

performing as expected, in particular those at risk of repeating a grade.

We also inquired about whether they feel their directing team is specia, and if so, how is it
different from other teams at other schools. Almost all respond that their school is
characterized by a good organizational climate, a climate you do not find in any school.
Directors seem to feel they have good organizational skills and believe that a good climate
is crucia to getting things done. “Organizationa climate is more important than

methodol ogies; things do not work if there is no commitment,” as one states. They talk
about trust, frankness and loyalty as values worth investing on: “we have no quarrels,

everything is stated clearly and frankly, and nobody seems offended,” says another.
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Three school directors also state that they are different because their main goal is to attend
the needs of the students. In all these cases, they say that although the children at their
school are poor and live in aggressive environments, their goal is to make children believe
in themselves, and to give them the skills and tools they need to overcome poverty. Two
directors state that an additional goal isto make children feel protected and taken care of

within the school.

Finally, one director states that their school is different because its main goal is to teach
values and away of life -- fraternity, respect and laboriousness. Another director states that
they are different because they care about extracurricular activities, and that they would like

the children they serve to excel in sports, music and other areas.

These answers strike as quite different to SIP' s stated objectives and method, such as

learning, a common methodology, discipline, and evaluation.

2. Teachers

Almost all directors state that teachers’ absenteeism rates are extremely low. Teachers do
not go to work only whenone of their children or themselves is sick. One director points
out at this fact asa signal of the commitment teachers have with their job. However, in
three cases, the director says that absenteeism rates are high —even up to 20%. Similar to
their counterparts, they interpret these high rates as teachers who do not care much about

the educational project.

In almost all interviewed schools, teachers receive a fixed income, according to the

minimum payment scheme all Chilean teachers in the public sector must receive. Thisis
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another source of differences with SIP schools, where incentive payment schemes are in
place. One director states that “we are against monetary incentives, because they generate a
competitive environment and tension among the professionals in the school”. On the
contrary, in 4 out of the 15 schools, teachers are eligible to receive a bonus related to their
effort and performance within the school. One of the directors believes that these bonuses
play akey role: “if we play the market game, we have to fight in order to attract good

teachers.” In one case, the bonus consists of a plane ticket to travel to another Chilean city.

In al schools, a number of teachers have followed training and specialization courses, some
paid by the schools. They mention on-line courses provided by Chilean universities,
summer sessions and training courses given at the Ministerial level. A number of teachers

in some schools have followed post graduate studies.

Only two school directors respond that there is ongoing and continuous training for at least
some teachers, as opposed to the training that teachers at SIP are systematically exposed to.
Some say that neither the school nor the teachers can afford to pay for these training
activities. In four schools, directors interpret their within school meetings and discussions
as “self-perfecting” activities. Two schools receive external help (from the Corporacién or
Fundacion that sustains the school) to work with teachers on their pedagogical practices.
Thisisvalued: “it has been a good tool, to have someone come from outside to help, and

not from within the school”.

Another source of differences with respect to SIP schools is teachers performance
evaluation All “neighbor” schools evaluate their teachers, but not al of them follow a

formal evaluation procedure. Some rely on the ministerial or municipal evaluations, or on
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procedures adopted from external institutions. Some have plans for creating formal
mechanisms. One director states that they cannot put forward an evaluation method that has
not been agreed upon with teachers. In that particular school, the director says that the

eva uation process within the school is not mandatory. In the same line, another director
states that “we are al reluctant to being evaluated based upona guideline”. So evauations
are subjective, on the basis of the director’ s observations and given out to the teachers

through conversations.

3. Students

Most students attending these schools were enrolled at the preschool level. In contrast to
most Matte schools, about half of the principals indicate that there is excess supply and so
there is no need for admission policies. Schools that do need to select, tend to admit
students on a “first in-first served” basis. At most, families are interviewed. Only one
school performs admission tests to higher level students. Most admit students that were
expelled from other schools no matter the reason of expulsion, e.g., behaviora or academic

problems.

Very few students leave the school, mainly because they moved to another municipality or
they switched to a secondary level school. Some smaller children move looking for a
school that offers after-school programs where they can be taken care of while parents

work.

Principals tend to describe their students as coming from middle to low income families,
withparentswho have achieved very little formal education. They call into attention that
there isasignificant rate of children living with single mothers, who inturn work a lot and
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have little time to take care of their children or to help them out with their school work.
Some say they serve highly vulnerable children who live in families with problems of
alcoholism and violence. Some also say that the education of children is not a priority
within the households. Still, the principals say they are able to identify parents that care the
most for their children. They indicate that those are the best students, who work on their

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

Whenever a student lags behind, all principals state that either the teacher or the principal
talks to the parents to ask for help. Only a handful of schools have access to psychological
and pedagogical resources; even ore receives help from young volunteers who take care of
these students. In one school, these students are evaluated using a lower standard.
Therefore, the method and resources devoted to leveling students that lag behind is another

source of differenceswith SIP schools.

Student behavior is recorded in order to inform parents and to supply personality reports,
but, as opposed to some SIP schools, students are not expelled on the basis of behavioral

problems.

There is dispersion on student attendance rates some with rates as high as 95%. Some use
rewards at the child or at the classroom level, such as grade bonuses or admission tickets to
the movies, as a way to motivate attendance. Others punish low attendance rates and late

arrivals with extended hours, notices to parents and extra work.

Parental attendance to meetings varies most widely. Most record a 70 to 85% rate, being
highest among the lower grades and at the beginning of the school year. However, one
principal states that the rate drops to even below 20% over the school year.
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4. Teaching and evaluation methods

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

comfortable. Many have adopted the guidelines created by the Ministry of Education.

All schools permanently evaluate the performance of their students. However, half the
schools only use the tests that routinely each teacher uses to grade the achievement of their
students, having no systematic evaluations that allow for comparisons across classrooms
and over time. Another group uses grade by grade evaluations up to 4 times a year,
allowing for a comparison across classrooms within a given level. In two cases the tests are
performed and developed by external institutiors, typically hired at the municipal level.
These evaluation approaches are also in sharp contrast with SIP, where systematic and

common evaluations are performed on aroutinely basis.

Whenever grade level tests are used, the god is to determine whether the minimum
advancement required by the Ministry has been reached. They are also used to identify
students that are lagging behind and to determine the areas in which general reinforcement

IS needed.

5. Their knowledge and opinion about S P schools

All of them know the existence of these schools. Many say they do not know them in detail,
but many of them talk about the school for which they have been chosen as a comparison

i.e., they have an idea about which school in SIP they compete against.
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There are heterogeneous responses with respect to what they think of SIP schools. Some of
them admire the way they work and the results they achieve. They refer to student
discipline and rigor as something worth mentioning. A director also states that SIP schools
have been coherent over time, having applied systematically the same methodology since

their foundation.

However, in anumber of cases, school directors describe SIP schools astoo rigid, alowing
for only one type of teaching approach. They describe them as hierarchical, vertical, and
with little room for teachers' participation and opinion. A director states that SIP schools
put alot of pressure on teachers, who actually fed afraid of not conforming. One director,
though, states that teachers at SIP schools work in systematic manner, a skill that is lacking

at his own school.

When asked about why SIP students perform better than students in many other schools,
most of them point at resources. More than half believe that SIP's superior results are due
to the selection of the students, not only when they enter the school, but also aong the way.
Some also say that students at SIP come from more advantaged socio-economic
backgrounds, whereas others state that SIP schools have plenty of resources to train their
teachers in a continuous manner. One director states that SIP directors have teams to work
with, whereas in her school the directors and UTP coordinators are on their own. Finally,
one school director states that SIP schools perform better not because of better students or

resources, but because they put more effort into the task of teaching children.

Two directors of municipal schools also point out at the flexibility that private sector

schools enjoy also allows SIP schools to dismiss bad teachers. Municipa schools are
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banned from doing so due to the Teachers' Statute that regulates labor contracts in the
educational market. One of these directors also states that SIP schools use open

competitions to hire teachers, instead of informal hiring channels.

V. Concluding remarks

Can low income children achieve good academic results? Indeed they can. In this paper, we
have shown that SIP students perform much better in retional standardized tests than
students at other similar schools even after correcting for observables and selectionon
measured variables. That is, the observed differences in students’ performance cannot be
not fully explained by family socioeconomic background, teachers experience or resources
within the school. Moreover, SIP students display alower level of heterogeneity in results

perhaps due to their method for leveling children whose learning lags behind.

In order to better understand the unobserved characteristics of schools that might explain
our results, we performed a number of interviews gathering qualitative information.
Although our interviews do not pin point to one key aspect that makes the full difference,
we can say we observed differences in:

Method of selection of directors and teachers

Tasks and autonomy assigned to directors

Directors autonomy to hire and fire teachers

Academic performance of students as the main goal, with an emphasis on the directive

team’ s role towards learning over administrative tasks.

Clear and shared methodology
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Team work and collaboration between teachers and directors; sharing of the best

practices

Presence of an under director

Systematic evaluation of teachers and students; actions taken based on the informetion

gathered

Incentive pay and the recognition of the best evaluated teachers

Continuous training of teachers

Strategies and resources devoted to leveling children that 1ag behind

Possihility of exploiting economies of scale, in particular through the Pedagogical

Department

Some of these strategies have been already described in the literature as relevant for
success. For instance, the literature review in Barber and Mourshed (2007) points at the
quality of teachers, which isinformed thorough evaluation processes. Training and learning
frompeers are a so emphasized as means for improving the quality of teachers. Moreover,
Vdijarvi et al (2002 and 2007) suggest that the leveling of lagging students is a strategy

that helps al children in the classroom.

It is worth noting that some of the low performing schools do implement a number of these
strategies. This suggests thet there are characteristics that also matter but that are not fully
captured by our interviews. These may include the intensity and per severance in the
application of these strategies, their coherence and how strongly are they shared by

teachers, staff, parents and children Still, having children’s learning as a central and shared
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goal -- agoal that for along period of time has driven the school community’s efforts -

seems to best summarize what makes SIP schools special.

Alternatively, it could be argued that SIP sresults are, at least in part, driven by the fact

that it is a network of schools and that many of the practices that make it successful are too

expensive for stand-alone schools. However, public/municipal schools aso constitute a
network with a central management at the municipa level that cantake advantage of
economies of scale. Nevertheless, they have significantly lower academic outcomesthan
SIP schools. Indeed, it could be interesting for public/municipal schools to replicate the

model of this successful network of Chilean voucher schools.

The main result of this paper, though, is that schools that successfully serve low income
students do exist. The success of these schools does not hinge on a better accessto
resources or selection, but on a number of strategies that if systematically applied, might

improve the performance of students attending low achievement schools.
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Table 1. Average 2002 4™ grade SIM CE Scores by School Type
Metropolitan Region of Santiago, Urban Areas

L anguage Math
M ean SD M ean SD

Public 239.0 515 235.5 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 282.9 421 290.6 435
All 251.4 53.7 247.4 54.0

Source: SIMCE 2002 database.
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Table 2. Descriptive Statistics of Studentsand Schoolsby School Type

SIP Public Private voucher _ Private non voucher
Number of schools in student’s neighborhood 49.27 46.29 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 3.17 293 2.34
Family income (thousands chilean pesos) 266.84 163.13 270.12 1248.73
197.09 162.91 232.93 607.05
Number of people a home 4.78 5.08 4.82 5.05
162 187 1.59 158
More than 10 people a home 0.02 0.03 0.02 0.01
0.13 0.18 0.12 011
Attended preschool 0.99 0.96 0.98 1.00
0.12 0.20 0.14 0.07
Ace 9.54 9.67 9.56 9.71
052 0.71 0.59 054
Femade 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 a home 61.25 34.59 53.72 110.77
61.70 48.47 58.65 78.16
School's enrollment 2002 1176.83 1053.14 1343.30 1026.86
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'sexperiencein years 23.78 22.78 16.64 17.46
7.75 9.98 10.03 9.21
Number of obsarvations 849 19281 22921 6806

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

S|P vs. Public schools

SIPvs. Private voucher schools

SIP vs. Private non voucher school

Before After Before After Before After
N schools in student’ s neighborhood 0.002 2.68E-04 -0.007 0.005 -0.014 -0.006
(0.008) (0.010) (0.008) (0.018) (0.015) (0.017)
Mother's education 0.176 *k -0.008 0.084 rkx -0.033 -0.074 * -0.065
(0.019) (0.035) (0.012) (0.038) (0.040) (0041
Family income 428E-03  ***  2095E-03 ok 1.46E-03 8.66E-04 -4.35E-03 * 4.46E-03 *k
(L39E-03) (1.13E-03) (9.98E-04) (2.37E-03) (1.86E-03) (1.90E-03)
Family income squared -417E-06  ***  -309E-06  *** -1.35E-06 * -2.01E-06 -1.04E-06 -141E-05  ***
(1.34E-06) (9.56E-07) (7.68E-07) (2.06E-06) (1.42E-06) (3.08E-06)
Number of people a home -0.098 *k -0.052 -0.054 0.049 0133 * 0.136
(0.046) (0.050) (0.036) (0.048) (0.070) (0.086)
Morethan 10 people at home -0.376 -0.085 -0.320 0.706 0.970 1.107
(0.363) (0.558) (0.343) (0.523) (0.674) (0.841)
Attended preschool 0.952 *k 0.356 0.492 0.203 0.709 0454
(0.48) (0.62) (0.42) 067 (0.48) (045)
Age -0.147 *k -0.019 -0011 0.115 -0.213 * -0.096
(0.059) (0.084) (0.052) (0.096) (0.092) (0.102)
Femae -0.163 0.099 -0.157 -0530 0.157 0.157
(0.400) (0.476) (0.409) (0.352) (0.449) (0.430)
Student has a computer at home 0.815 *xx 0.064 0.549 Fkk 0.651 *hk -0.028 -0.081
(0.100) (0.199) (0.098) (0.117) (0.143) (0.141)
Ne of books at home 0.002 il 0.000 0.002 rkx 0.002 ok 0.001 0.001
(0.001) (0.002) (0.000) (0.0012) (0.001) (0.001)
School'senrolIment 2002 -2.69E-04 -4.16E-04 -8.568E-05 5.64E-04 161E-03 * 1.94E-03 *
(3.02E-04) (4.01E-04) (1.81E-04) (5.31E-04) (8.54E-04) (1.10E-03)
School's resources per student 356E-05 ***  -307E-06 -1.08E-04 ***  -1.04E-06
(L14E-05) (1.02E-05) (3.62E-05) (8.04E-05)
Teachers per pupil ratio -136.865  *** -13.833 -16.088 35.292 -63.420 i -52.526 *k
(38.253) (35443 (17.046) (24.061) (18.200) (23.407)
Teacher's experience 0.029 -0.013 0.062 *k -0.037 0.071 ok 0.065 bl
(0.024) (0.023) (0.015) (0.024) (0.026) (0.025)
Constant -1.322 0.051 -2.040 ** -4.232 * 2517 -0.448
(1.60) (1.30) 092 (250 (228 (241
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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Table4. The Estimated Effect of SIP Education. 4™ grade SIM CE scor es, 2002

Language Math

SIP vs. Public Schools

oLS 27.942  xx* 41.859  *x*
(3.203) (3.403)

Matching 30517  *** 42041 @ ***
(3.476) (3.705)

IPW 26.132  *** 30.824  x**
(2.188) (2.273)

DR 30617  *** 46741  *x*
(2.351) (2.674)

SIP vs. Private Voucher Schools

OoLS 21.643  *** 34951  ***
(3.501) (2.761)

Matching 23403  *** 37712 *x
(4.700) (4.589)

IM/V 20762 * %% 34237 * %%
(3.101) (3.162)

DR 13.653  ** 24158
(3.075) (3.375)

SIP vs. Private Non Voucher Schools

OoLS 15.052  *** 26.160  ***
(3.838) (4.196)

Matching 17173 *** 28240  ***
(3.230) (3.198)

IPW 14.205 ~ *** 25419  *xx
(2.995) (3.020)

DR 16.214  *** 26778  ***
(2.805) (2.870)
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Table5. Characteristics of SIP Schools and its Neighbor Schools

SIP schoolsmean characteristics Interviewed Neighbor Schools
Ranking in
Number of SIP Mother's Mother's Similarity Number of
schoolsin yearsof  Household's Vulnerability years of Household's Vulnerability Index by schoolsin

Municipality municipality education income  Enrollment Index Fee (%) education income Enrollment Index Fee ($) Municipality =~ munnicipality
LA GRANJA 1 141 205512 1332 15.7 4825 Public 10.0 102632 419 17.6 0 1 22
LA PINTANA 1 124 193333 1124 16.7 3906 Private Voucher 10.4 134756 874 30.1 4057 7 39
RECOLETA 1 137 323577 1553 1.2 8070 Private Voucher 11.6 179710 707 33.4 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 36.7 998 2 22
QUINTA NORMAL 1 13.0 296429 1215 14.5 5912 Public 10.9 158333 1146 41.4 0 3 22
SAN RAMON 1 12.2 149206 1139 31.0 0 Private Voucher 113 158974 344 41.7 0 2 22
INDEPENDENCIA 2 131 302815 1223 14.8 6443 Private Voucher 12.7 268182 153 19.8 5250 1 18

Public 12.0 178125 956 225 0 4
SANTIAGO 4 138 258761 944 15.2 6358 Private Voucher 13.0 249342 653 12.0 6755 1 32

Public 14.4 286250 702 12.3 0 8

Public 132 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 112 164615 656 38.5 2195 3




Figure 1. Math and Language 4" grade SIM CE Test Scores Distributions, 2002
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Figure 2. Math and Language 4" grade SIM CE Test Scores Distributions by School Type, 2002
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Figure 3. Propensity Score Distributions
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c. SIPvs. Private Non Voucher Schools

Pre-trimming Private non-voucher vs SIP
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Appendix

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

Nameof Variable Description Source

Student characterigtics

SIMCE math score Student’s score on the math section of the SSIMCE SIMCE database
SIMCE language score Student' s score on the language section of the SMCE SIMCE datdbase
Femde 1if thestudent isfemde, Oif male Parentd questionnaire
Mother's education Number of years of education of the student’s mother Parenta questionnaire
Income (Thousand $) Family income divided by 1,000 pesos Parental questionnaire
Age Age of the student Parental questionnaire
Attended preschool 1if the student attended preschoal, Oiif not Parental questionnaire
Number of people a home Number of peopleliving & home Parental questionnaire
Computer resources & home lifyes, Oif not Parental questionnaire
Number of books & home Number of booksat home Parental questionnaire
Schooal characterigtics

Enrollment Enrollment of school Min. Of Educ.
Teecher'sExperience Average of years of teaching experience at the school Min. Of Educ.

Per Pupil Teacher Enrollment of schodl divided by number of teechers Min. Of Educ.

# of schoolsin school’ s neighborhood Number of schoolsin the schoal’ s neighborhood SIMCE datdbase

Per pupil resources of the school

Amount spent per pupil (includes school and state resources)

Min.of Educ. and Under-secret. of
Reg.Develop.




Appendix: Interview guideline

1. General

Are there specific pedagogical methods can you identify within your school?

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

Are there remedia actions taken towards students with low achievement? Which?

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

2. About the principal and the directive team

©oo~NO O

13.

14.

15.

How many years of experience do you have as a principal?

How did you become a principal?

Do you have any specia and/or formal training in school management?

How were the other directive positions filled?

Do you have autonomy in (1) the appointment of your subordinates, (2) pedagogica
methodologies and (3) use of financia resources?

. Which are the main duties you have as a principa? How do you distribute your time?
. Describe the tasks assigned to the director of the UTP, and to the school’ s under director.

Describe the profile of the directive team at your school. What makes your team different
from the rest of the system?

Do you know any SIP school in your neighborhood? What do you know about them? (Only
for non-SP principals)

How do you describe a SIP's principa and how is him or her different from the rest? (only
for SP principals)

Can you mention the differences and similarities between 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? What are the reasons for absenteeism?
How do you evaluate your teachers? Who evaluates them?
Describe the teachers compensation scheme? Is it fixed or variable? Under what criteria
are variable earnings distributed?
Describe the education level achieved by the school’s teachers? (college, graduate,
internships, etc.)

Is there a continuous training system for teachers? Describe it.
Can you mention the differences and similarities between your school’ steachersand SIP's
teachers? (Only for non-S P principals)
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4, About the students and their families

22.
23.
24.
25.
26.
21.
28.
20.
30.
3L

What is the absenteeism and late arrival rates of your students?

How do you dedl with late arrivals?

What is the attendance rate of parents to parental meetings?

Do parents participate in addition to school meetings?

How many students on average have attended preschool ?

Do some students abandon this school ? Why?

Where do new students come from? Why did they choose your school ?
Arethere extra-curricular opportunities for parents?

How do you identify involved and motivated parents?

Can you mention the differences and similarities between your school’s students and SIP's
students? (Only for non-SIP principals)

5. About the school

32.
33.
3.

I's the number of applicants greater than the available enrolment?
Does the school need to select student in pre-school or first grade?
If the previous answer is yes, which criteria does the school use to select?

35. Which criteria does the school use to select students in upper level grades?
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