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Abstract

Using a randomized trial, we evaluate the impact of a free privately-managed middle school
in a poor neighborhood. The research compares over time adolescents randomly selected to
enter Liceo-Jubilar and those that were not drawn in the lottery. Besides positive impacts
on expectations, we find better educational outcomes in the treatment group relative to
control subjects. The features of Liceo-Jubilar -autonomy of management, capacity for
innovation, and adaptation to the context- contrast with the Uruguayan highly centralized
and inflexible public education system. Our results shed light on new approaches to
education that may contribute to improve opportunities for disadvantaged adolescents in
developing countries. Unlike the experiences of charter schools in developed countries,
Liceo-Jubilar does not have autonomy regarding the formal school curricula nor depends

on public funding by any means.
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1. Introduction

As many Latin-American countries (Adriazola, Macedo, Katzkowiz, & Salgado,
2005), education in Uruguay is in a deep crisis. Only one in three Uruguayans aged 22 have
finished high school, well below the rates in other South American countries. Repetition
rates are alarmingly high, reaching 40% in public middle schools in Montevideo, the capital
of the country. Half of the 15 year-old population does not reach the minimum proficiency
levels in reading and math, behavior that extends to three out of four adolescents in the
lowest income quintile (statistics from Ministry of Education, 2009).

The aim of this study is to evaluate the socio-academic impact of an independent
middle school in Montevideo with a management and teaching-learning approach that
differs substantially from that in traditional public schools. Liceo-Jubilar is one of the few
tuition-free privately managed schools in Uruguay.! It is located in Casavalle, one of the
poorest neighborhoods in Montevideo, with an adolescent poverty rate of almost 75% and a
high school completion rate of 8% (statistics based on the 2009 Uruguayan Continuous
Household Survey). Liceo-Jubilar offers middle school education (1st, 2nd, and 3rd grades
of secondary education) to 175 students. Unlike public schools in the country, Liceo-
Jubilar is a full time school. Students are taught the national school curriculum in the
mornings, and are required to take courses beyond the national curriculum and to choose
among several educational and recreational workshops in the afternoons. Students spend an
average of 9 hours per day at school and the school-year is 44 weeks long, 6 weeks longer
than the public-school year. The teaching-learning approach is highly personalized, based
on a close interaction with families and the community and on a strict discipline. In the past
years, the school’s dropout and grade repetition rates were below 2%. These are very
favorable outcomes when considered in the context of a repetition rate of 26% and a
dropout rate of 60% in the Casavalle community (statistics based on the 2009 Uruguayan
Continuous Household Survey).

In response to public schools' low academic performance, governments are
increasingly turning to private providers to manage publicly financed education (Bierlein,

Finn, Manno, & Vanourek, 1998). Charter schools, for example, have emerged as

! Liceo-Jubilar is financed almost entirely with private donations. Parents are required to contribute
financially within their means, but these contributions are insignificant.
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autonomous institutions founded by teams of teachers, parents, and nonprofits that receive
public money in exchange for concrete educational outcomes (Toma, & Zimmer, 2012).
They are exempt from most regulations governing the activity of public schools, what gives
them a better capacity to adapt to the needs of their students (Booker, Gill, Lavertu, Witte,
& Zimmer, 2012). They are also based on individual choice, promoting competition
(DeSimone, Holmes, & Rupp, 2003). Critics of charter schools argue they destroy the
public education system and promote segregation (West, 1997). Supporters point out that
the costs of increasing social choice through the privatization of public education are
minimal, and that the management of private education is inherently more efficient and
effective in achieving learning (Carnoy, 1998).

Private management of public education has been implemented with relative
success in countries such as Chile, Colombia, the Netherlands, New Zealand, Sweden, and
the United States. While not all experiences have been successful, research shows that these
schools have been particularly beneficial for students from critical socioeconomic contexts
(Abdulkadiroglu, Angrist, Dynarski, Kane, & Pathak, 2009; Angrist, Bettinger, Bloom,
King, & Kremer, 2002; Hoxby & Rockoff 2005; Hoxby & Murarka 2009; Hsieh &
Urquiola, 2006; Dobbie & Fryer, 2009).

Unlike the experiences in other countries, Liceo-Jubilar does not have autonomy
regarding the formal school curricula nor depends on public funding. But it emulates these
other international examples in its autonomous management, its ability to recruit and
commit staff, and a personalized and contextualized approach to learning. This approach
contrasts strongly with that observed in most public schools in Uruguay, which stems from
a highly centralized and inflexible national system.

Our impact assessment is based on the randomization a cohorts of children who
applied to enter Liceo-Jubilar by the end of sixth grade in 2009. The research exploits the
excess of applicants over the school capacity and the fact that participants were selected
randomly. The cohort (N = 101) was interviewed in October 2009 and randomized in
December, three months before starting the school year. The current paper reports on the
results of the first year follow-up of this cohort.

This is one of the first investigations in Uruguay, a developing country, to evaluate

the impact of a school through a randomized experiment. The methodology allows for the



identification of causal effects of treatment, free of methodological biases. Through this
research we seek to contribute to the educational debate by shedding light on the outcomes
of an innovative school that is improving the opportunities of socioeconomically
disadvantaged adolescents. Liceo-Jubilar embodies many of the initiatives currently under
discussion in Uruguay: autonomy of management, focus on the student as the axis of the

system, intervention with the family and the community, and discipline.

2. Methodology

As mentioned, average dropout and repetition rates are lower in Liceo-Jubilar than
in the neighborhood's public school system. This simple comparison of means captures not
only Liceo-Jubilar's treatment effect, but also differences in the baseline characteristics of
the populations compared (selection bias). For example, public schools enroll students of
higher socioeconomic status than Liceo-Jubilar, suggesting a negative selection bias. On
the other hand, students who apply to Liceo-Jubilar probably exceed other youth in terms
of their motivation, perception of the value of education, and family support. These latter
features could bias the impact estimates upwards if selection bias were not adequately
addressed. While some of the variables that characterize each group can be observed with
relative ease (i.e. socioeconomic background, family structure, family education and
occupation), other characteristics such as parental commitment towards education or
student's motivation are more difficult to observe. In this sense, the adjusted comparison of
means based on regression or propensity score analysis does not completely solve the
problem of selection bias.

To avoid this issue, this research exploits the facts that the number of applications
for Liceo-Jubilar exceeded the number of places available, and that students were selected
through a lottery. This allocation rule ensures that the group of students entering Liceo-
Jubilar -the treatment group- is similar at baseline to the group of adolescents who are not
drawn in the lottery -control group- (Clark Tuttle, Gleason, & Clark, 2012). Absent
selection, Liceo-Jubilar’s impact is estimated by directly comparing the results of the
treatment group and control group over time.

a) Data collection

In September 2009 Liceo-Jubilar opened an enroliment window inviting families of



children in the last year of primary school to apply for a placement at the school. The
school had 70 places available (two classes of 35 students). Applications were received
from 172 students, of whom 43 were rejected because they exceeded the grade-appropriate
age by 2 years or more, did not live in the neighborhood, or had a household income above
the poverty threshold. Out of the remaining 129 applications, 28 students were
automatically chosen to enter the school, majorly because they were siblings of current or
former students. This left a remaining waiting list of 101 candidates who were randomly
assigned to meet the quota of 42 places in December 20009.

Randomization was executed to achieve balance in gender, two categories of
household income (high and low), and two categories of achievement in Liceo-Jubilar’s
baseline placement test.

Before the lotteries were drawn in 2009, the research team at Universidad of
Montevideo surveyed the applicants. The surveys were administered at Liceo-Jubilar
during three consecutive Saturdays in November 2009. The survey modality was self-
administration with close supervision of research staff. The questionnaire inquired about
demographics, academic performance, academic expectations, risky behaviors, and habits.
An additional survey was administered to parents or family referents with questions about
family structure, education, income, and occupation, among other socioeconomic
characteristics. The school’s staff applied this survey during the interview process with
parents.

Table 1 shows mean characteristics for the group of adolescents that were subject to
the lottery, for adolescents excluded a priori from the selection process, and for students
who were directly admitted to enter Jubilar. In addition to analyzing differences between
these groups, we compare the household characteristics of the lotteried students with those
of a nationally representative sample of children aged 18 or less (Uruguayan Continuous
Household Survey, 2009).

Column (1) shows that the average age of students who participated in the lottery
was 12 years old in December 2009. The fraction of girls was slightly higher than that of
boys. Seventy percent had attended primary public school while the rest were enrolled in
private schools, in most cases highly subsidized or free. Almost 40% showed poor

academic performance in Liceo Jubilar’s placement exam. Half of the children reported



being Catholic, 7% said they had other faiths, and the rest reported no religious beliefs.
Over 50% of children lived with both their mother and father at the time of the initial
survey, about 20% lived only with their mother, and the rest lived with their mother and
stepfather, or with their mother and other relatives. Only 5% of household heads reported
not working. The average monthly household income was $12100 Uruguayan pesos
(current prices, 2010), which is approximately $ 600 US dollars. A high proportion of
households were recipients of social benefits such as a Food Card provided by the Ministry
of Social Development.

Column (2) shows the mean characteristics for adolescents excluded from the
selection process, and column (5) reports the observed differences between this group and
those who were subject to the lottery.? The table shows that those excluded from the
selection process were on average half a year older than those who participated in the
lottery, were less likely to be good or excellent students according to the self-reported
promotion GPA in 5th grade, their likelihood of having repeated a year was 5 times higher
than that of the group subject to the lottery, and the result of the placement examination
was on average 10% lower. These adolescents also showed a lower likelihood of professing
the Catholic faith and higher family income.

Column (3) depicts the same variables for those who entered Liceo-Jubilar without
going through the lottery. When compared with the group subject to the lottery (see
differences in column (6)), these students show a better performance in Liceo-Jubilar’s
placement examination but do not show statistically significant differences in other
variables.

Column (4) shows average household characteristics for families with at least one
children aged 18 or less in a nationally representative sample extracted from the 2009
Uruguayan Continuous Household Survey. Families of applicants to Liceo-Jubilar are
larger and less likely to be intact than the average Uruguayan family with children.
Families of the lotteried students also show lower levels of education and income. The
percentage of household heads that did not complete primary school was 30% in the

lotteried sample versus 6% in the nationally representative sample. Regarding income,

2 Unfortunately, we could only complete 34 surveys out of the 43 in the group not satisfying the inclusion
criteria. The information presented in Column (2) is thus a subsample of the full group.
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families applying to Liceo-Jubilar reported an average monthly income of $12000
Uruguayan pesos (US$ 600) versus $31000 (US$ 1500) in the sample representative of
Uruguayan households with children. These income levels place the families applying to
Liceo-Jubilar at the 15" percentile of the country's income distribution. On the other hand,
household heads in Liceo-Jubilar are more likely to work and less likely to receive transfers
from the government.

Table 2 compares mean characteristics across adolescents selected by lottery to
enter Liceo-Jubilar in March 2010 (treatment group) and applicants who were not drafted
(control group). Because selection was random, we should not find statistically significant
differences between both groups. This is confirmed in column (4), where we report t-tests
and z-tests of the differences. Treatment and control subjects did not differ significantly in
their baseline characteristics. There is a slight difference in the indicator of household
durables in favor of the treatment group, although the difference is statistically significant
only at 10%.

A first-year follow-up was conducted in November-December 2010. The
assessment consisted in a home interview that inquired about academic achievement,
perceptions about school, use of time, values, satisfaction and expectations, and health
status; a self administered questionnaire with sensitive questions on crime and delinquency,
substance use, and sexual behavior; and a brief parent questionnaire regarding parental
beliefs about the school and updates on socio-demographics. To encourage participation
and ensure the future fidelity of participants, each subject was offered a US$ 5 dollar
mobile phone card. To minimize the risk of future sample attrition, extensive contact
information about the adolescent, family members, and neighbors was requested and
updated in this instance.

In addition to the interview, participants were subject to a math and language
standardized test. These tests had been adapted by the authorities of public education in
Uruguay from the Program for International Student Assessment (PISA) and had been
applied to a subset of 1% year middle school students in public schools in 2009. Students at
Liceo-Jubilar sat for the test at school, whereas students in the control group were
administered the test at a site in the Casavalle neighborhood. One concern is that the

different sites of the examination may influence the results of the test by means of different



motivation or diverse material conditions. To avoid this possible bias, the test was
administered for the students in the control group in a site with material conditions very
similar to Liceo-Jubilar. Also, four different dates were offered to control subjects between
November and December to complete the tests. Furthermore, subjects in the control group
were offered a US$ 5 mobile phone card, lunch and transportation as an incentive for
completing the tests. All tests were graded by teachers unrelated to Liceo-Jubilar.

Finally, the adolescents were contacted by telephone at the beginning of the new
school year (end of March 2011) to inquire about final promotion outcomes and school
attendance at the beginning of the new academic year.

b) Sample size

As mentioned already, this cohort of students in the study consists of 101
participants, 43 in the intention to treat group and 58 in the control group. Prior to the
implementation of the study, we conducted statistical power calculations to assess the
likelihood of detecting effects given the sample size. For example, if the outcome of
interest were the rate of promotion and control subjects achieved a promotion rate of 70%
(the average public middle school promotion rate) while students in Liceo-Jubilar achieved
a rate of 99% (which is the average current rate), given a sample of 101 subjects, we would
detect this difference with a statistical power of 99%. If the promotion rate in the control
group were 80%, the statistical power would be 87%. This means that within each cohort
there are good chances of detecting effects when the differences between the two groups
are of significant magnitude, but the odds decrease when differences are smaller.

c) Impact Evaluation

The analysis in this paper compares 1-year outcomes for treated subjects versus
control subjects in the same Cohort. We expect to have data points on two Cohorts by mid
2012, which will allow for a stronger evaluation of the 1* year impact.

The main academic outcomes to be compared across treatment and control groups
are dropout rates, repetition rates, and standardized tests results. An additional set of
outcomes of interest are students’ academic expectations, use of time, and students’ and
parents’ perceptions about the school climate.

The simplest way of estimating the average treatment effect is by conducting a

regression of each outcome on the coefficient of the treatment dummy, i.e. a dichotomous



variable that takes the value of 1 if the adolescent attended Liceo-Jubilar and O otherwise.
However, one of the participants initially selected to enter Liceo-Jubilar ended up not
attending the school and two subjects from the control group ended up attending. Thus, the
group of those that were finally treated differs slightly from those initially selected to be
treated (the intention to treat group). In this context, a simple Ordinary Least Squares
(OLS) regression like the one specified above may introduce bias in the impact estimate if
selection into and out of the treatment group is not random. To avoid this problem, we use
the intention to treat sample as an instrument for effective participation and estimate the
effects using instrumental variables. The F-statistic for the first stage exceeds 700, a signal
that we are working with a highly predictive instrument of participation. We also adjust the
regressions for gender, an index of durable goods, and parental education at baseline.?
Although these characteristics are balanced across treatment types (i.e. not systematically
related to treatment), using them as controls helps reduce the residual variance and improve
the precision of the treatment effect estimation. Standard errors are robust to
heteroscedasticity and adjusted for a small sample correction factor. In order to analyze the
sensitivity of results to variations in the methodology, we compare the previous results with
OLS estimates and with unadjusted instrumental variables estimates®.

One concern when conducting random experiments is the possibility of
contamination across subjects in the different treatment categories. The fact that subjects in
treatment and control groups live in the same neighborhood could raise concerns about an
indirect effect on control adolescents through friendships with Liceo-Jubilar’s students.
While such an effect would play in favor of our research (the real differences would be
higher than the estimated ones), we believe such an effect to be unlikely. Due to the
extended number of hours that students spend at school and to the different cultures
between Liceo-Jubilar and the public system, most students in Liceo-Jubilar end up
hanging out with their same school peers.

In this sense, one could argue that the results of the impact evaluation may be

influenced by positive peer effects on treatment group if the other Liceo-Jubilar’s students

* Due to missing parental education information for one subject, the regression misses one observation. We
repeated the regression without controls and the results differed only slightly. We also run variations
adjusting for Liceo-Jubilar’s baseline placement test, but the inclusion of this variable did not change the
estimation precision and reduced the number of observations due to missing data.

* Results mentioned but not shown are available from the authors upon request.
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have greater ability or more committed parents than the public school peers of the control
group. Though it is a possibility, previous literature (Booker, Gill, Lavertu, Sass, Witte &
Zimmer, 2009) finds no systematic evidence to support the fear that charter schools are
skimming off the highest-achieving students. Booker, Buddin and Zimmer (2005) analyze
the students who transfer from traditional public schools to charter schools and they show
lower achievement scores prior to moving than their peers who choose to remain in a
traditional public school, thus suggesting that charter schools seem to be not “cream-
skimming” as critics fear, but rather attracting lower-performing students. Bifulco and Ladd
(2006) find that charter school families have tended to select schools with students more
similar both racially and socioeconomically to their own children than the students in their
prior traditional public school, and, as a result, the charter schools seem to be more racially
segregated than the traditional public schools. Thus, the sign of the peer effect is
ambiguous.

Another potential concern would arise if students at Liceo-Jubilar entered the
school with previous spillover effects through older siblings. In our study, students with
siblings in Liceo-Jubilar were automatically accepted at school and did not participate in
the lottery. This strategy minimizes the risk of this other type of contamination.

As usual in random evaluations of social programs, results of the control group may
be negatively affected by the effects on motivation of the bad luck in the lottery. But we
have to bear in mind that students, from both treatment and control group, come from
families with enough motivation to seek for better education alternatives.

In the first follow-up, our research focuses exclusively on the impacts of the school
on the enrolled students. It does not measure potential spillover effects on family and
community, such as improved employment status for family-members, better education
decisions, or lower involvement of family members in risky or unhealthy behaviors.
Recognizing that the school may extend its influence to other family members, we intend to
explore these dimensions during the 3" year follow-up through a household survey.

d) Cost-effectiveness
A cost-effectiveness analysis compares the incremental opportunity costs associated

with Liceo-Jubilar to the impact of the program. The opportunity cost of the school
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includes all costs in human resources purchased and donated, the cost of infrastructure, the
cost of supplies and materials, and other miscellaneous expenses (such as electricity, water,
internet, insurance). In addition to assigning a market value to volunteer labor and donated
resources, the estimation requires distinguishing the percentage of resources dedicated to
the middle school program from other ongoing programs at the institution such as the high
school for adults, alumni support, and community workshops. With these considerations in
mind, we compute an estimate of the cost of the middle school per student and academic
year, and compare it with a similar unit for public middle school programs. We then

analyze the increased cost associated with the treatment’s improved outcomes.

3. Results

Despite the relatively small sample size, we are able to identify various effects at a
statistical significance of 95%. Tables 3-7 report instrumental variables estimates of the
effects of Liceo-Jubilar on student’s academic performance, educational resources,
expectations, and perceptions about the school, as well as parent’s perceptions of the school
climate. All regressions use the intention to treat dummy as an instrument for final
participation, and adjust for adolescent’s gender, index of household durable goods, and
parental education. It is important to note that all subjects in the control group ended up
attending public schools when not drafted. This information helps understand the yardstick
against which we are comparing Liceo-Jubilar’s outcomes. Two public schools
concentrated 40% of the control group’s enrollment; all other control adolescents were
dispersed in 13 different public schools.

Table 3 shows the effects of participation in Liceo-Jubilar on 1% year students’
academic outcomes. Each column represents a different measure of academic achievement.
The first two rows show the average values for each academic measure, for the control and
treatment groups respectively. These means adjust for gender, household durables, and
parental education in each group. The third row shows the difference between the two
groups, i.e. the average treatment effect, and the fourth row reports the standard error of
that difference. Standard errors are robust to heteroscedasticity and are adjusted for a small
sample correction factor. The last row indicates the number of observations available for

the estimation of each outcome. Out of the 101 original observations, one refused to
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participate in all instances of the study. For the remaining 100 observations we have full
data on students’ promotion and dropout rates, 4 observations are missing data on the home
interview, and 9 observations have missing data on the math and language examinations.
One additional observation was lost in the regressions due to missing data on parental
education.

These first findings show that the intervention reduced the likelihood of dropping out of
school by 10 percentage points in the first year, a decrease of 100% relative to the control
group. In other terms, while 1 out of 10 subjects in the control group had dropped out of
middle school by the end of the 1* year, the dropout rate was zero in Liceo-Jubilar. Almost
all dropouts were female and most of them reported they had abandoned school because of
violent incidents. This desertion half-way throughout the first year explains partially the 19
percentage point difference in repetition rates between treatment and control subjects. But
even when dropouts are left out, the repetition rate in Liceo-Jubilar is significantly lower
than among controls. One could argue that repetition rates may be biased in favor of Liceo-
Jubilar by the expected greater linkage between teachers and students in a charter school
due to more hours of classes. However, students of the treatment group received more
suspensions (Table 4) and feel that there’s respect and discipline in Liceo-Jubilar in a
greater rate (Table 6) in comparison to the control group. Hence, Liceo-Jubilar seems to
have stricter discipline and this may increase repetition rates. Also, class sizes are bigger in
Liceo-Jubilar than in public schools. The average class size is 26 in public schools versus
35 in Liceo-Jubilar. Thus, there are fewer students per teacher in public schools and one
could argue that this may bias repetition rates in favor of public schools.

We find no statistically significant differences in the results of the math and
language PISA examinations. All students performed rather weakly in the math test. In
order to interpret properly these results, we have to bear in mind that these examinations
were elaborated by PISA to assess knowledge of older students (especially directed to those
that have finished 3" grade). This could explain the low rate of correct answers. Control
subjects answered correctly 6 questions out of 22 and results in Liceo-Jubilar were slightly
higher in magnitude (6.2 correct questions), but the difference was not statistically
significant. Something similar occurs with the results of the language examination:

language grades are slightly higher in Liceo-Jubilar than among control subjects, but the
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difference is not statistically different from zero. Along the same lines, there is a positive
but non-significant effect of participation in Liceo-Jubilar on the likelihood of finishing 1%
grade without having to take compensatory exams in February. Interestingly, several of
those who had dropped out in 2010 re-enrolled in middle school in 2011. This explains why
the difference in attendance at the beginning of 2011 is smaller than the difference in
dropout rates identified in 2010.

Table 4 displays differences in treatment intensity and resources between Liceo-
Jubilar and the public alternative. First, subjects in the treatment group show a lower
number of absences from school during the year than their counterparts in the control
group. Although the difference is not statistically different in absolute value, we must take
into account that Liceo-Jubilar’s school year begins one month in advance that public
schools. When comparing the ratio of absences to school days, the difference is
significantly higher in statistical terms for Liceo-Jubilar. Students at Liceo-Jubilar, on the
other hand, have a higher number of suspensions during the year. This difference is
statistically significant and unimportant in magnitude when considered in absolute value
(1.8 suspensions per year for control subjects vs. 2 for intervention subjects) but becomes
more relevant when assessing the ratio of suspension to school days. The difference sheds
light on one of the building stones of Liceo-Jubilar’s pedagogic approach: discipline.

All adolescents in Liceo-Jubilar report having sufficient books and materials to
study; the rate is 87% among control subjects. Students in Liceo-Jubilar spend 3.5 more
hours per day at school than control subjects (whose average is 5.3). This extended
schedule is associated with less time sleeping, less time in the street, and also less time
helping with household chores. Students attending Liceo-Jubilar also spend half the time
than control students travelling from home to school (or viceversa). This is associated with
Liceo-Jubilar’s policy of excluding applicants that do not live in Casavalle and with the
insufficient availability of public school options in the neighborhood. While receiving more
educational resources in many dimensions, class sizes are bigger in Liceo-Jubilar than in
public schools. The average class size is 26 in public schools versus 35 in Liceo-Jubilar.

The effects of the intervention over 