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vulnerable students everywhere in Chile a unique educational opportunity, in the period from
2011 to 2014. By using propensity score methods, we find that attending a Bicentenario
school improves students’ performance by a range of 0.35 to 0.23 SD in language and 0.5 to
0.35 SD in math. Also, we show that a proportion of this effect is due to the outstanding
performance of the new Bicentenario schools as opposed to the restructured version of the
program. We prove the robustness of the previous results through falsification,
changes-in-changes, and a more demanding control group. This paper adds new evidence to
analyze the effect of selective schools in developing countries like Chile, where the quality of

public education is low.
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Since the year 2000, Latin American countries have made great efforts to improve the quality of their
education. Some facts illustrate this trend, for instance, the increase in the spending on public education rising
from an average of 4.5% of gross domestic product to 5.2%; the high rate of access to primary education
(94%); better access to early education (increasing from 56% to 66%); and a far-from-modest access to
secondary education, at 72%. Nonetheless, these figures worsen once socioeconomic and demo- graphic
differences are included that affect the most disadvantaged students from poorer families (United Nations
Educational, Scientific and Cultural Organization [UNESCO], 2015). Despite the improvements, one of the



challenges remaining for Latin American countries is to improve the quality of education to achieve better
learning out- comes and to benefit more disadvantaged groups and families.

Among Latin American countries, the Chilean educational system has shown improve- ments in
international achievement tests (Organisation for Economic Co-operation and Development [OECD], 2014;
UNESCO, 2015), but it is still far below the average of devel- oped nations. The Chilean P-12 school system
(primary and secondary schools) relies heavily on a version of school vouchers introduced by the military
government in 1981 that allowed the entry of new educational providers (private subsidized schools) to
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compete with public schools administered by local municipalities. After three decades, private subsidized
schools represent 56% of the national enroliment, while public school enroliment has decreased from 78% in
1981 to 38.5% in 2016. Evidence shows that public schools are still attended by the most at-risk families
because the mass migration to private subsidized schools was disproportionately composed of the wealth- iest
families in the public sector. This occurred because many of the new private subsi- dized alternatives opted for
a shared-financing modality, available from 1993 onward, where they can charge parents moderate fees
without losing most of the state subsidy (Hsieh & Urquiola, 2006; Lara, Mizala, & Repetto, 2011).

The Chilean system is characterized by huge outcome differences between the govern- ment-subsidized
(private and public) schools and their non-subsidized private (paid) counterparts. Private non-subsidized
schools account for 7% of the national enrollment, but their students are disproportionately represented later in
the selective universities.

In 2014, the government launched a major reform to increase the quality of, and reduce the segregation
within, the education system. This reform included different initiatives: an increase in government subsidies; the
creation of new, centralized public agencies to manage public schools; the prohibition against private
subsidized schools charging parents a fee; the elimination of the for-profit private subsidized schools; and the
ban on selecting stu- dents in any grade by academic criteria since it could be construed as discrimination.

This last initiative gave rise to a huge debate considering that there is no conclusive evidence that the
Chilean system was too selective and that there are pros and cons in the academic literature about selectivity
in secondary schools (Rivera & Guevara, 2017). In fact, student records of academic performance and/or
recommendations of feeder schools are considered in the admission process in a manner similar to that of
OECD countries (OECD, 2013). There is evidence supporting that selecting students can be a means to
achieve better results for all students given the benefit of attending a less dis- perse class that allows teachers
to focus their teaching strategies (Fontaine & Urzua, 2014). Accordingly, academic selection is a reasonable
option in contexts where effective schools for the poor are scarce. This is the case in Latin American countries.

The ban on academic selection directly affected the Emblematicos (Emblematic) schools, a small group
of public secondary schools (about 20) that have historically yielded academic results similar to those of private
non-subsidized schools. Access to Emblematic schools has always depended on aptitude test scores and
previous school grades. Emblematic schools are located mainly in the capital and have a good reputation
because a significant number of their students are admitted to the most selective Chilean universities. For
instance, in 2015, only 18% of the students at the two most selective uni- versities in Chile came from public
schools. Three out of four of these students had studied at an Emblematic school (Eyzaguirre, 2016).
Emblematic school alumni have gained access to the political, cultural, and economic elite of the country. In
fact, from a historical per- spective, Emblematic schools have been perceived as one of the most important
means of social mobility for the lower middle classes, and a mechanism that helps renovate and diversify the
elite (Fontaine & Urzua, 2014). Emblematic schools represent the ideal of a meritocratic public education, one



of the very few means of social mobility in the country, since most public schools do not teach the minimum
contents evaluated by the university entrance test (Koljatic & Silva, 2010). This leads to a low share of public-

school students being admitted to those selective universities.
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In 2010, before the recent wave of anti-selection reforms, a new program was launched, intended to
replicate the Emblematic model in 60 schools throughout the country. It was called the Bicentenario
(Bicentennial) Program. The program was in response to a per- ceived lack of access to adequate learning that
was severely limiting the opportunities of high-achieving students nationwide. A few years after the
implementation of the program, national test scores showed that Bicentennial schools were outperforming
public and private voucher schools and, what is most remarkable, were obtaining results almost identical to
private paid schools, even in terms of access to selective univer- sities (Rivera & Guevara, 2017). This effect
seems to continue, even after the reform that limited student selection.

Therefore, our research question involves the effect of the Bicentennial program on the learning
outcomes of the students that attended them. This paper reports our estimates of the impact of attending
schools that joined the Bicentennial schools program by studying the eighth-grade standardized math and
language test scores for 2013, 2014, and 2015.

The next sections are organized as follows. After the literature review, we describe the main features of
the Bicentennial schools program. Then we provide details on the data and methodology used in this study. We
show our main results in two steps: (1) We provide propensity-score estimates as a reference point, and (2) we
provide the results of different strategies to check the robustness of our estimates. Concluding remarks and
policy implications are offered at the end.

Literature review

The literature on academic projects that include selection in secondary schools is under debate. Research
does not identify a clear pattern in the effect of selective schools on aca- demic achievement. In addition,
research has the challenge to adopt the more suitable and available methods to deal with the difficulty of
tracking.

Evidence for developed countries tends to suggest that selective schools produce no significant gains in
terms of academic achievement. One of the cases most studied in developed countries is the banning of
grammar schools in the United Kingdom during the 1960s and the promotion of a comprehensive school
system. By using matching and instrumental variable methods, Galindo-Rueda and Vignoles (2005) found
suggestive evidence that more capable students earn higher test scores in a selective system, so a
comprehensive system would have a negative impact on their performance. However, Manning and Pischke
(2006) suggested that the results of this reform should be inter- preted carefully because banning grammar
schools was not a random process throughout the country, and it still could involve selection. In fact, they
confirmed this problem, showing that in some areas, results do not differ pre-and post-treatment, even though
the degree of selectivity in the area does. Further research has used proper and more robust methods. For
instance, Clark (2010) used regression discontinuity to assess the effect of the selective system, finding
modest and significant short- and long-term effects on both test scores and college enroliment. In the same
way, Clark and Del Bono (2016) found positive long-term effects on college completion, but no effect on most
of the labor-market outcomes. For the case of the United States, in their study of the most selective high
schools in Boston and New York, Abdulkadiroglu, Angrist, and Pathak (2014) found no significant effect on

admitted applicants near the admission
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process cut-off (marginal students), which would also imply that peer effects are not strong. In the same way,
Dobbie and Fryer (2014) found little impact on college enroll- ment, college graduation, or college quality.

Evidence from developing countries is more compelling in suggesting that selective secondary schools
may have a positive effect on test scores and college enrollment. Pop-Eleches and Urquiola (2013) used more
than 2,000 regression discontinuities of Ruma- nian schools to find that the marginal students admitted
increased their graduation test scores by 0.1 SD, although those students struggled to adapt to a more
competitive regime and received less parental support. Jackson (2010) found that students who attended
selective schools in Trinidad and Tobago were more likely to pass national exams and, moreover, that the
school effect would not be driven significantly by peer composition (Jackson, 2013). Similarly, Dustan (2010)
found that a selective group of schools in Mexico improved the test scores of students near the admission
cut-off by 0.19 SD.

There is still little evidence in the case of Chile. Using propensity score methods, Allende (2015)
assessed the effect of attending one of the 17 Emblematic schools on 10th-grade test scores to estimate the
average treatment effect on the treated (ATET). The study found that attending an Emblematic school was
associated with better test scores, and the mag- nitude of that effect ranged from 0.2 to 0.3 SD. However, the
author suggests that this effect might only be reflecting positive peer effects.

Using similar methods, Henriquez, Lara, Mizala, and Repetto (2012) estimated the average treatment
effect (ATE) of attending a private voucher school belonging to an edu- cational network that has proven to be
effective at teaching at-risk students. The study’s results show that the effect (ATE) of attending fourth grade at
a school in the network is higher than 0.5 SD when compared with public schools, and no lower than 0.25 SD
when compared with other private voucher schools. However, the authors argue that unob- served factors, like
parent motivation, given the good reputation of these schools, may be a source of overestimation of the effect.

Bucarey, Jorquera, Mufioz, and Urzia (2014) identified the effect of attending the most traditional and
selective Emblematic school in Chile. This study found an effect of 0.25 SD on the Chilean higher education
admissions test, which may potentially make a difference in university applications. Interestingly, these results
suggest that the second-best option for students not making the cut-off in that school's selection process
(probably another Emblematic school) is not adding value to students; or that peer effects are strong there.
Using the same method, Manriquez (2016) did not find an effect of attending a girls-only Emblematic school in
Chile on 10th-grade test scores.

Finally, Alcalde (2014) evaluated the effectiveness of the Bicentennial schools based on a model of
student effort choice (scholastic effort), concluding that the restructured or existing Bicentennial schools
increased their mean productivity once they entered the program, but the effect is heterogeneous. She also
noted that the new Bicentennial schools displayed outstanding productivity rates; three of them were even
among the 20 most productive schools in the country.

In conclusion, selective secondary schools in developing countries seem to be more effective than in
developed countries. One possible explanation is the huge quality breach between the best schools (that use

selection to manage their excess demand) and most schools in the system.
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The Bicentennial schools program

The Bicentennial schools program is aimed at promoting the equal-opportunity principle, targeting
talented students from disadvantaged families by giving them the chance to enroll in a school that
increases their likelihood of access to selective higher education. The program is nationwide, in all 15
regions and in 59 out of 350 municipalities (comunas)' across the country.> The schools joined the
program in two stages, 30 in 2011 and 30 in 2012. The program’s intervention focused on the seventh
grade in 2011, and on the seventh and eighth grades in 2012 and 2013. From 2014 onward, the schools



no longer received pedagogical support due to the change in government administration.

We can classify Bicentennial schools as New, Restructured, or Expanded, depending on their origins.
New schools (20 in total) correspond to completely new academic-oriented schools that were opened to
the public with educational projects aligned with the purpose of the program from the beginning. As a
matter of fact, the principals of these schools were able to hire teachers under competitive processes. In
some cases, teachers were offered financial incentives or higher salaries conditional on the academic
achievement of their students. Restructured schools (38) existed before the program was launched, but
transformed their educational project to meet the program’s targets and did not make significant changes
in their professional teams due to bureaucratic obstacles to remove less effective teachers. Expanded
schools (2) were schools that already met the targets of the program, so they were merely asked to join
and to increase their capacity (these were not included in our analyses). Table 1 describes the main
features of the Bicen- tennial program.

Implementation facts

The Ministry of Education (MINEDUC) formed a team to monitor, support, and advise the schools. At the
beginning of the academic year, all Bicentennial schools made an initial assessment of seventh graders’
math and language to obtain diagnostic information. The diagnostic test showed that the students knew
barely 50% of the contents for fourth and fifth grade, so the schools added a new remedial unit to the
curriculum for

Table 1. Bicentennial schools program description. Who could
participate?
All subsidized schools. Public and private voucher schools could apply. However, public schools were the focus of the program. In
fact, the final composition was only five private voucher schools and 55 public schools. The projects were presented by the owner of
the voucher schools or by the mayor, in the case of public schools. Size Schools should open at least 80 places in seventh grade.
Benefits New schools could request funding of as much as US$1.8 million to invest in infrastructure and
educational technologies or equipment; restructured and expanded schools up to US$0.9 million. The program did not provide
monetary incentives to teachers. Selection decision
rules
The educational project (the more academic oriented, the better); specific initiatives to attract disadvantaged students; geographic
criteria, teachers and principal qualifications. All factors equally weighted. Targets Schools should be among the top 10% in the
SIMCE* test results and the top 5% in the PSU test
results. Note: *SIMCE, Sistema de Medicion de la Calidad de la Educacién (Education Quality Measurement System), is the
national standardized test administered every year in fourth grade, and in either eighth grade or 10th grade, that is, in year t SIMCE
is given to fourth and eighth graders and, in year t + 1, to fourth and 10th graders. Source: Authors, based on Carrasco, Gutierrez,
Bogolasky, Rivero, and Zarhi (2014).
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that year (Bravo, Lavin, Ruiz de Vihaspre, & Wilkins, 2016). If the class average did not exceed 80%, school
principals were advised to repeat the test until the target was reached. Additionally, the team suggested a
change in the order of the math curriculum for seventh grade; the idea was to start with easier topics, such as
integers, and not fractions, facilitating the math learning process and taking into account the results of the
diagnostic test. Despite these proposed changes, the Bicentennial schools teach the entire national curriculum
required for all Chilean schools that is measured by the national test, called SIMCE. However, they offered it in
a more flexible way, prioritizing some critical contents, and reviewing contents from previous years when
necessary. The team deployed successful strategies of math and language teaching and learning scripts and
principal and teacher training to improve results. A similar strategy can be found in a project implemented in the
municipality of Calama, Chile (Schiefelbein, Leiva, & Schiefelbein, 2004).

Contrary to expectations, Bicentennial schools were not oversubscribed. Factors such as geographical
location, city population, and negative parental view of public education could explain this problem (Carrasco et
al., 2014, pp. 64-65). However, admission rules were enough to attract high-achieving students. Most of the
Bicentennial schools required a minimum (approximate) grade point average (GPA) of 6.0 in fifth and sixth



grades to apply, plus admission tests. In the 1.0 to 7.0 Chilean grading scale, where a 4 is the minimum
passing grade and the average in eighth grade is slightly below 5.6 (Gonzalez & Johnson, 2018), a GPA of 6.0
can be considered “good.” Imposing selection requirements was later deemed illegal under the 2015 education
reform. But the cohorts under study were admitted to the programs under the previous legal framework that
allowed selection for seventh grade and higher.

Methods and data

Our main methodological challenge was to overcome several sources of selection bias, such as the
non-random assignment of students. In fact, selection is reinforced by the program’s focus on high-achieving
students. Literature has dealt with the selection problem mainly by using the regression discontinuity method

(the discontinuity induced by the admission rule), but this was not possible in our case because many
Bicentennial schools were not oversub- scribed (and, therefore, they did not have the chance to explicitly select
their students). However, self-selection based on student motivation or parental valuation of education, both
unobservable, may be a factor given that applying to a Bicentennial school is voluntary. We used propensity
score methods to address this issue (see, e.g., Adelson, 2013). Specifically, we used the inverse probability
weighting and regression adjustment to esti- mate the treatment effects of attending a Bicentennial school, and
we tested whether our results were robust by implementing a falsification test using fourth-grade test scores as
outcomes and by estimating an alternative model according to Athey and Imbens’ (2006) changes-in-changes
(CIC). Finally, we repeated the estimations with a different and more restricted control group, the Emblematic
schools. This exercise was valuable because it is reasonable to think that unobservable inputs, such as student
motivation and parent com- mitment, are similar across these educational projects as they are both
performance oriented and share similar educational purposes. Moreover, Emblematic schools have his-
torically been highly selective (more than Bicentennial schools), so we can be sure that any advantage of the

latter over the former is not the result of peer effects.
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Data

We used data from the SIMCE standardized national test. This dataset includes math and language test scores
and a parent questionnaire that is administered in each test round. The questionnaire provides information
about families’ socioeconomic characteristics and other relevant information, such as the perception that the
parents have of their chil- dren and of the school they attend. The data we used was a panel; we had
information on students in fourth grade (the “base” year) and 4 years later (eighth grade), 1 year after some of
these students started attending a Bicentennial school (we only evaluated Bicentennial Schools that started at
seventh grade). The dataset was restricted to all those observations for which there was complete
socioeconomic information at least in the “base” year to allow for a pre-treatment control and had valid test
scores both in fourth and in eighth grade, in at least one discipline (math or language).> We also matched this
dataset to the final grade point average earned by the students in the fifth and sixth grades, which was made
available by the Ministry of Education for research purposes (both SIMCE and GPA data are nameless, but the
Ministry uses a masked student identifier that is constant across its databases, allowing us to match GPAs and
SIMCE scores student by student).

Propensity score methods

The propensity score is defined as the probability of being treated based on a set of obser- vable



characteristics. It relies on the creation of a control group (ex-post) from a pool of individuals who could have
received the treatment based on their observable character- istics. If this control group properly emulates the
counterfactual, it would be possible to estimate how Bicentennial students would have performed if there were
no program.

We defined our control group following the procedure of Allende (2015) in his study on Emblematic
schools. Given that 47 out of 60 Bicentennial schools receive their students in seventh grade, these students
attended a different school in fourth grade. Our data allowed us to retrace them and identify their fourth-grade
classmates, so we constructed our control group from these former classmates. Ten Bicentennial schools that
do provide instruction for lower grades were excluded from our analysis. The control group was further
restricted to students who had a final GPA above 5.0 in fifth and sixth grade and were categorized, according
to the SIMCE test, as “elementary” in math or language in fourth grade. Therefore, the counterfactual comes
from individuals in the control group who meet the requirements to apply to a Bicentennial school and who are
similar to their treated counterparts in terms of several relevant observables described below.

Propensity score methods rely on strong assumptions. The assumption of conditional independence or
unconfoundedness entails no unobserved variables associated with either the potential outcomes or the
treatment (Imbens & Wooldridge, 2009, p. 26). It implies that, after controlling for the set of covariates, the
assignment to the treatment is as good as random. Second, there is the assumption of overlap or common
support. This assumption says that it is possible to find individuals with the same propensity score both in the
treatment and in the control group.

The most popular propensity score estimation method is propensity score matching (PSM), roughly
consisting of comparing the average outcome of individuals that were and were not treated but who had similar

propensity scores (Heinrich, Maffioli, &
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Véazquez, 2010). Despite its popularity, this strategy has some limitations in terms of efficiency (Khandker,
Koolwal, & Samad, 2009). We therefore decided to use two additional propensity score estimation methods
that address those limitations (Lara et al., 2011). Inverse probability weighting (IPW) is a weighted regression
model that uses the inverse of the propensity scores (PS) as weights that, theoretically, counteract the effect of
selection (Imbens & Wooldridge, 2009). Inverse-probability-weighted regression adjust- ment (Double-Robust)
is an improved version of IPW (Cerulli, 2015, p.133).

Propensity scores were constructed for all our models via logistic regression, using a set of variables
measured before the beginning of the program. Some of these were measured at the individual level and
others at the school level. Among the former are gender, the student’'s GPA in fifth and sixth grades, the
student’s SIMCE language and math scores in fourth grade, the mother’s education level (in years), the father’s
education level (in years), monthly household income (in thousands of Chilean pesos®), a dummy for whether
the student attended pre-school, a dummy variable indicating whether the student repeated a grade, a dummy
variable for whether the family expected the student to reach higher education, and the number of books at
home. At the school level, we included the type of school the student attended (private, private voucher, or
public) in sixth grade, a dummy for indicating whether the school is located in a rural zone, and total school
enroliment. We included an interaction between the average of fifth and sixth grades and type of school to
capture previous schools’ quality and academic demand differences. At this stage, estimations were giving us a
way to answer the research question of What is the probability of student types attending a Bicentennial
school?

We estimated the propensity score® and imposed the common support restriction fol- lowing the

recommendations of Garrido et al. (2014). We also assessed the quality of our control group. For instance, the
degree of overlap between treated and untreated was assessed visually (this figure is available from the



authors upon request), and the imbal- ance was checked across covariates following the recommendations of
Garrido et al. (2014, p. 1708). Standardized differences no higher than one fourth of a standard differ- ence
were considered to be an acceptable measure of group balance (Imbens & Wool- dridge, 2009).

We provided estimates of the average treatment effect on the treated (ATET) by type of Bicentennial
school (new and restructured) to see if there were different effects between both versions of the project. The
ATET allowed us to answer the research question of What is the score improvement a Bicentennial student
achieves as compared to the score the same student would have earned at another (non-Bicentennial) school?
Depending on the group used for comparison, the question: What is the score improvement a Bicentennial
student achieves as compared to the score the same student would have earned at an Emblematic school? is
also answered.

Robustness checks

The key assumption for matching and weighting methods is unconfoundedness, namely, that selection
depends only on observables. Imbens and Wooldridge (2009) suggest a fal- sification test to examine the
reliability of this strong assumption. Falsification requires the use of a new outcome variable, similar to the
outcome of interest, but which should not affect the treatment. In our case, pre-treatment test scores in fourth

grade meet these
434 P. ARAYA AND F. DUSSAILLANT

requirements. If the unconfoundedness assumption is true, the treatment should have no effect on SIMCE
fourth-grade test scores given that we focus on the Bicentennial schools that start at the seventh grade.

We also exploited our data and created a panel to implement a changes-in-changes (CIC) analysis that
utilized variation across treatment groups and time periods. This model, initially proposed by Athey and Imbens
(2006), is a generalization of the traditional differences-in-differences method that does not impose the
common trend assumption (namely, observations in the treatment and control group would behave in the same
pattern in absence of the treatment). CIC analysis is valuable because it estimates the dis- tribution of
unobservables under two assumptions: A higher level of unobservables implies higher outcomes, and
unobservables remain constant over time. To implement CIC estimates, we followed Melly and Santangelo
(2015), who suggest a flexible, semipara- metric estimator based on quantile regressions to identify the effect
along the entire dis- tribution. For these estimations, we included the same covariates as those used when
estimating through propensity score models, and we added covariates that captured changes in peer
composition, such as income and parents’ level of education.

Finally, we repeated our estimations using a more demanding control group: the Emblematic schools. As
we mentioned in the Introduction, the Bicentennial program was inspired by the Emblematic school model, so it
is reasonable to think that unobserva- ble variables like student motivation and parent commitment would be
similar for Emble- matic schools and this new control group. Moreover, since the Emblematic schools are
located in the capital city (the most populated city in the country), while the Bicentennial schools are scattered
throughout Chile, sometimes in rural areas, Emblematic schools are better positioned to conduct a stringent
selection process. Emblematic students applied to their schools with fifth- and sixth-grade averages that were
almost the same as those of Bicentennial students. On the other hand, Emblematic students outscored their
Bicenten- nial counterparts by an average of 20 fourth-grade SIMCE points (almost 0.5 SD). Moreover,
average household income and years of parent education are higher in Emblematic schools. This is important
because any advantage of the Bicentennial schools over the Emblematic schools could hardly be interpreted to
mean that the Bicentennial schools are more successful at “cream skimming” or achieving, through selection, a
“better” peer mix in order to exploit positive peer effects.



Main results
Probability of attending a Bicentennial school

Table 2 shows the results of the logistic regression model to predict the probability of attending a Bicentennial
school for our three different cohorts of students. To facilitate interpretation, we provided the marginal effects.
Results show positive marginal effects of gender (male), particularly significant for the second cohort (2014).
These results are in line with evidence that indicates that females tend to avoid the more competitive
environments like those found in elite education (Koch, Nafziger, & Nielsen, 2015). Fifth and sixth grades
(GPAs) are significant in explaining enrollment only for public schools (in 2013 and 2014) and voucher schools
(but only in 2014). Also, contrary to our expec- tations, previous test scores were not good at predicting
enrollment. For instance, the
Table 2. Probability of attending a Bicentennial school. Variables 2013 2014 2015 Gender (1 if student is male, O if
female) 0.0048086
(0.0040743)
0.0114906 ** (0.0037164)
0.0034921 (0.0033537) StudentTs GPA in fifth and sixth grade 0.0031961
(0.0052058)
0.0029087 (0.0040119)
0.0054942 (0.004585) SIMCE fourth-grade math scores 0. 0001125 (0.0000619)
0.0001418 ** (0.000055)
0.0000748 (0.0000505) SIMCE fourth-grade language scores —0.0004179 ***
(0.000066)
-0.0003035 ***
(0.0000636)
-0.0001848 ***
(0.0000525) Repeated grade (1 if YES, 0 if NO) -0. 0067452 (0.0150128)

-0.0231436
(0.0144267)
-0.0268864 * (0.0116973) Attended preschool (1 if YES, 0 if NO) 0.0028678
(0.0050208)
0.0070255 (0.0048608)
0.0195509 *** (0.0051064) StudentsT mean family income in fourth grade —0.0000353 ***
(0.00000835)
-0.0000203 ** (0.00000701)
-0.0000239 *** (0.00000609) FatherTs education 0.0018415 **
(0.000763)
0.0005231 (0.0006868)
0.0021609 *** (0.0006092) MotherTs education 0.0034967 ***
(0.0008296)
0.0007116 (0.0007374)
0.0353301 *** (0.0068213) Expectations: University (1 if YES, 0 if NO) 0.0401025 **
(0.0144066)

0.0386552 * (0.0153054)
0.0353237 *** (0.0068217) Expectations: Technical education (1 if YES, 0 if NO) 0.0036729

(0.0162196)
0.0124513 (0.0172669)
0.0098759 (0.0080935) Number of books at home (1 if books > 50, 0 if none) 0.0068242
(0.0051686)
0.015277 *** (0.0044984)
0.0053142 (0.0040981) Public school (1 if public, 0 if not) —-0.190586 ***
(0.0570529)

-0.0989666



(0.0520601)
-0.0902198 * (0.0460619) Private (non-voucher) school (1 if private, 0 if not) -0.5587032
(0.3172543)
0. 5133294 * (0.2489128)
0.4011762 (0.2788605) Rural (1 if rural, 0 if urban) 0.0416621 ***
(0.0070617)
0. 0179256 ** (0.0061652)

Sixth-grade school enroliment - -0.0000568 ***
(0.00000472)

-0.0000521*** (0.00000377) Interaction fifth/sixth grades x public school 0. 0116699 *
(0.0052384)
0.0111845 ** (0.004048)

0.0072465 (0.0046106) Interaction fifth/sixth grades x public vouchers 0.0074082

(0.0052417)
0. 0088484 * (0.0040486)
0.004783 (0.0046067) N; g chi? (17) Prob > Chi? Pseudo R? Model correctly classitied

19,890 1,364.00 0.0000 0.1111 90.70%
23,255 1,787.56 0.0000 0.1286 91.15%
29,461 2.129.06 0.0000 0.1192 90.98% Note: Standard errors in parentheses. *p < 0.05. **p < 0.01. ***p < 0.001.
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marginal effects for SIMCE fourth-grade math scores were small and significant only at the 90% level in
the 2013 cohort and at the 99% level in 2014, but they were not significant in the third one (2015). The
probability of attending a Bicentennial school decreased (slightly) with higher SIMCE fourth-grade
language scores. These figures reinforce the idea that the program serves a group of good students who
are better in terms of school grades, but who are not necessarily superior in terms of overall performance
in national test scores.

Parents’ educational level is positively correlated with attending a Bicentennial school. The marginal effect
is higher for mothers than for fathers. The probability of being admitted to a Bicentennial school is about
4% higher for students whose parents think that their children will go to university. These results are
consistent with the idea that par- ental expectations and educational level are associated with educational
decisions. Inter- estingly, students from lower income families have a higher probability of being admitted
to a Bicentennial school, which indicates that the program’s focalization criteria are met: Students from
poorer families are the ones receiving the treatment.

At the school level, results show that coming from a rural school increases the prob- ability of attending a
Bicentennial school. This may be true because many rural schools only provide instruction through sixth
grade. These students are forced to find an edu- cational alternative for their last years of primary
education (seventh and eighth grade) and secondary education, and the Bicentennial schools offer them
a real alternative. Alter- natively, in an urban setting, it is more common to find schools that offer
instruction for the complete primary and secondary cycles.

Average treatment ef fect on the treated (ATET)

Table 3 presents the ATET estimates on attending a Bicentennial school based on the SIMCE
eighth-grade math and language test scores for our three different cohorts. Four facts can be highlighted
from the results. First, student test scores seem to improve signifi- cantly when attending a Bicentennial
school. For language, the ATET ranges from 0.42 to 0.22 SD; and for math, from 0.59 to 0.30 SD. From
the viewpoint of Murnane and Willett (2010), most of the identified effects should be considered large
since they exceed their established threshold of 0.3 SD. Second, IPW estimates are slightly higher than
Double- Robust (DR) ones. The DR method captures changes in peer composition (in terms of family
income and parents’ educational level), which may explain this difference. The third fact is a decreasing
pattern in the magnitude of the Bicentennial school effect, but with a sharper decline in 2015. We are not



able to fully explain this trend, but one of the hypotheses that can be studied in future research is whether
it is related to changes in the program’s leadership, to the school being more motivated about the
program in the initial stages, or to changes in admission policies. We also suggest that
Table 3. ATET estimation bicentennial school.
ATET - Language eighth grade ATET - Math eighth grade Method 2013 2014 2015 2013 2014 2015 Inverse Probability Weighting
0.428***
(0.0341)
0.363*** (0.0343)
0.244*** (0.0421)
0.596*** (0.0519)
0.519*** (0.0597)
0.368*** (0.0493) Double-Robust 0.409***
(0.0355)
0.324*** (0.0367)
0.222*** (0.0446)
0.531*** (0.0588)
0.479*** (0.0649)

0.335*** (0.0455) Note: Standard errors in parentheses. *p < 0.05. **p < 0.01. ***p < 0.001.
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Table 4. ATET estimation new bicentennial school.

ATET - Language eighth grade ATET - Math eighth grade Method 2013 2014 2015 2013 2014 2015
Inverse probability weighting 0.446***
(0.0683)
0.422*** (0.0587)
0.347*** (0.0447)
0.642*** (0.0832)
0.647** (0.0814)
0.479*** (0.0687) Double-Robust 0.430***
(0.0658)
0.382*** (0.0591)
0.319*** (0.0455)
0.571** (0.0867)
0.603*** (0.0788)

0.443*** (0.0668) Note: Standard errors in parentheses. *p < 0.05. **p < 0.01. ***p < 0.001.
the lower results in 2015 may have been influenced by the loss of support from the Min- istry of Education
starting in 2014 after a new government administration eliminated the pedagogical unit in charge of
supporting Bicentennial schools. This meant that in 2014, schools did not administer the diagnostic test or
the follow-up tests to check if learning was being achieved, and they also did not receive pedagogical
advice. Nonetheless, it should be noted that the effects identified in 2015, while lower than those of
previous years, were still positive and, at least in the case of mathematics, large.

Finally, all estimations showed that the Bicentennial schools were relatively more effective in boosting
math scores than language scores. We believe that the nature of teaching and learning those subjects
may explain the differences. For instance, language may be harder to teach, and literacy development
may be influenced to a greater extent by the home literacy environment than math. Concretely, the
Bicentennial math program offered a clearer strategy and more consistent teaching methods by
rearranging the con- tents of the seventh- and eighth-grade curricula. Similar improvements were not
offered for language.

Tables 4 and 5 show estimates by type of Bicentennial school: new or restructured, respectively. The two
methods support the fact that new Bicentennial schools obtain better results than restructured schools.
Differences are clearer for the second and third cohorts. Nonetheless, even most estimations of ATET for
restructured Bicentennial schools can be considered large.

Robustness checks



Table 6 shows the results of the falsification test. When studying the SIMCE fourth-grade test-score
“placebo” outcome, the estimated treatment effect is always non-significant and close to zero in absolute
value, across methods and cohorts. Although other factors can still influence the treatment and the
potential outcomes, the falsification test provides good evidence that the unconfoundedness assumption
is likely to hold.
Figures 1 and 2 display CIC estimates. We found that the CIC results were consistent with previous
estimates: Average quantile effects ranged from 0.27 to 0.44 SD for
Table 5. ATET estimation restructured bicentennial school.
ATET - Language eighth grade ATET - Math eighth grade Method 2013 2014 2015 2013 2014 2015 Inverse probability weighting
0.420%**
(0.0414)
0.334*** (0.0386)
0.194** (0.0611)
0.573*** (0.0759)
0.453*** (0.0799)
0.314*** (0.0554) Double-Robust 0.398***
(0.0472)
0.294*** (0.0391)
0.176** (0.0551)
0.509*** (0.0765)
0.414*** (0.0843)
0.283*** (0.0673) Note: Standard errors in parentheses. *p < 0.05. **p < 0.01. ***p < 0.001.
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Table 6. Falsification test.
ATET - Language fourth grade ATET - Math fourth grade Method 2013 2014 2015 2013 2014 2015
Inverse probability weighting -0.00160
(0.00617)
-0.00264
(0.00488)
0.00163 (0.00432)
-0.00348
(0.00561)
—-0.000882 (0.00582)
0.00333 (0.00497) Double-Robust —0.00427 (0.0108)
-0.00783
(0.00955)
0.00385 (0.00649)
0.00377 (0.00790)
0.00631 (0.00816)
0.00359 (0.00606) Note: Standard errors in parentheses. *p < 0.05. **p < 0.01. ***p < 0.001.

language, and from 0.32 to 0.53 SD for math. Unlike propensity score methods, CIC results were similar
for the 2013 and the 2014 cohorts, but displayed an important decline in the 2015 cohort. It is interesting
to note that the program has a greater effect on the lower quantiles, particularly for language test scores.
For instance, for quantile Q1 we find effects of around 1 SD in two cohorts, implying effects 4 times
greater than for quantile Q9. In contrast, math test scores do not change significantly across quantiles.

Since the CIC method takes into account the distribution of unobservables (under some assumptions)
and controls for changes in peer composition in terms of parents’ education, expectations, and income, it
is allowing us to control, to some extent, for the share of the peer effects that may be responsible for the
better results at Bicentennial schools. Finally, we compared the performance of Bicentennial schools to
Emblematic schools. Emble- matic students applied to their schools with fifth- and sixth-grade GPAs
virtually identical to those of Bicentennial students, but they obtained, on average, test scores in fourth
grade 0.5 SD higher than Bicentennial students. Moreover, family income and parents’ education were
higher in Emblematic schools. Therefore, this control group helped us control for unobservables, such as



student and parent motivation, because the edu- cational projects are similar: academic oriented with a
focus on high achievement to earn a place at the best universities.

Figure 1. CIC estimates language.
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Figure 2. CIC estimates math.

Table 7. ATET estimation bicentennial school (control group: Emblematic schools).
ATET - Language eighth grade ATET - Math eighth grade Method 2013 2014 2015 2013 2014 2015 Inverse Probability Weighting
0.352 **
(0.128)
0.310*** (0.0915)
0.282** (0.0877)
0.377 ** (0.134)
0.520** (0.186)
0.301* (0.121) Double-Robust 0.405***

(0.0998)
0.290*** (0.0713)
0.319** (0.0998)
0.447** (0.101)
0.500*** (0.127)

0.332** (0.112) Note: Standard errors in parentheses. *p < 0.05. **p < 0.01. ***p < 0.001.

Table 7 shows that Bicentennial schools perform better than Emblematic schools. For language,
estimates fluctuate between 0.4 and 0.3 SD; for math, they range from 0.5 to 0.3 SD. In fact, these latter
results are similar to those obtained with the original control group. Certainly, one concern about using
Emblematic schools as a control group is that some of these students missed school days because they
joined the 2011-2013 student protests about the quality of education. Obviously, protests can negatively
affect performance in the standardized tests, but it is difficult to argue that they systematically affected
perform- ance three years in a row, especially considering that there were no long-lasting student protests
after 2013.

Discussion
We have estimated the ATET effect of attending schools that participated in the Bicenten- nial schools
program. Propensity score estimates ranged from 0.33 to 0.6 SD in math, and from 0.22 to 0.43 SD in
language, showing great benefits for students who were admitted to these schools. We confirmed that our
results are consistent through additional robust- ness checks. In addition, our results show a downward
trend, namely, 2013 results are higher than 2015 results both in language and in math. Some factors

could have
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influenced these results, but we suggest that the loss of pedagogical support from the Ministry of Education
could have affected the performance of Bicentennial schools, mainly in the 2015 cohort. This should be
investigated further through future research.

Although we are not identifying each of the mechanisms explaining the results of the Bicentennial
program, descriptions of the implementation of the program (Carrasco et al., 2014) may shed light on some.
First, the educational project is academic oriented and explicitly states that one objective of the program is to
prepare students to undertake higher education. This would naturally affect performance in a standardized test
such as SIMCE. As a matter of fact, the program offered, through 2014, a systematic assessment of student
learning that has been evaluated positively by school principals and teachers. Bicentennial schools also
provide support to students who struggle with some subjects, in the form of extra classes and tutorials. In fact,
the lowest achievers (among the students attending the Bicentennial schools) are the ones who reap the
greatest rewards from attending a Bicentennial school. There is also more evidence corroborating that the
schools achieved desirable results over and above standardized test scores. For instance, the attendance level



improved and the attrition rate decreased 5 percentage points once the program started. This may be a
demonstration of a greater family commitment; in fact, some families expressed satisfaction with the new
school regime even though the schools were currently more demanding.

Another mechanism that might be explaining these results is the peer effect. Duflo, Dupas, and Kremer
(2011) reinforce the idea that tracking by ability is not bad per se since students who belong to a “less
disperse” class achieve better results than students who are randomly assigned to a class. Nonetheless, since
we find that Bicentennial schools perform better than the at least equally selective Emblematic schools, it would
be difficult to argue that the academic results of Bicentennial schools are driven by aca- demic selection and
peer effects only.

The large effect of attending a Bicentennial school is comparable to the results found for a privately run
network of schools in Chile, as described in Henriquez et al. (2012). Most of the schools in the network are free
of charge and do not select explicitly, but there may be some self-selection at play. Resorting to the qualitative
assessment that was made of these schools, it is possible to find common areas between this program and the
Bicenten- nial program. First, both are greatly focused on student learning and they seem to share similar
institutional goals. Second, the academic standards are clearly defined in both. Third, student performance is
monitored by a centralized team that identifies the critical points in the student learning process and finds
solutions in conjunction with the schools’ principals.

Implications for policy, practice, and future research

This study complements previous studies and confirms the productivity differences between restructured and
new Bicentennial schools found in Alcalde (2014). One plausible reason for the relative advantage of new
Bicentennial schools is team selection. Loeb, Kalogrides, and Béteille (2011) found that effective schools
attract and hire more effective teachers when vacancies arise. This may be the case for new Bicentennial
schools, since they could hire an entirely new staff in a context where profiles and job con- ditions and

expectations were exceptionally transparent. Some schools, for example, were
SCHOOL EFFECTIVENESS AND SCHOOL IMPROVEMENT 441

able to stress the academic achievement orientation of the program by offering contracts where a fraction of
the salary was contingent to the students’ academic results. Further research is desirable to further our
understanding of these mechanisms.

From a policy perspective, the program seems to add value to a downtrodden Chilean public education
system (Carrasco et al., 2014), and to give more chances for public school students all over the country (not
only the capital) to attend selective universities (Rivera & Guevara, 2017). Even though the program could not
employ a full-blown student selection (as demand was often lower than spots available), students at least
self-selected into the Bicentennials, making the project selective. The positive outcomes obtained, even after
accounting for these selection issues, indicate that selective secondary schools in develop- ing countries may
be more effective than in developed countries because of the lack of quality alternatives.

It must be noted, nonetheless, that our estimates provide only a short-term effect of the program, so
school performance should be tracked to evaluate whether the program’s strategies are sustainable over time
and in other settings.

Notes

1. A comuna is the smallest administrative division in the country, and its local authority is the mayor. The mayor is
responsible for public education. A “region” is the largest administrative division. 2. Unlike Emblematic schools located in



Santiago, the nation’s capital, the program was wide-

spread in the country. 3. The main source of missing data arises from incomplete parents’ questionnaires. To check
whether this is an issue, we compared, separately for treatment and control groups, the averages of several variables
with and without missing data: GPA in fifth and sixth grades and math and language SIMCE test scores in fourth grade.
We observed that missing obser- vations for the control group display, on average, GPA and SIMCE scores that are
equal or lower than the control group used for the analyses. This would suggest that our estimates could represent a
lower bound to the real impact of the program. On the other hand, we did not observe significant differences when
performing the tests for the treatment group. Detailed estimates are available upon request. 4. SIMCE scores are divided
into three categories: Insufficient, Elementary, and Appropriate. 5. US$ 1 = 500 Chilean pesos in 2010. 6. We
implemented the propensity score using the PSCORE command (Becker & Ichino, 2002). The advantage of using
PSCORE is the balanced covariate obtained across treatment and non-treatment groups and within strata, and the
resulting optimal balance (Garrido et al., 2014).
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