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Abstract

Many studies have demonstrated that Mexico’s conditional
cash transfer program, PROSPERA, has substantial effects
on educational attainment. Nevertheless, little evidence
exists on whether increases in time spent in school have
led to higher learning in the context of the poor areas
where PROSPERA principally operates, which tend to
have overall low school quality. This study combines data
from nationwide achievement tests with administrative
data on PROSPERA beneficiaries to estimate impacts on
achievement tests. The analysis finds significant effects on
learning, as measured by standardized achievement tests,

on the order of magnitude of 0.05 to standard deviation,
with larger effects for indigenous children. The analysis also
confirms large effects on enrollment in secondary and high
school, using administrative school enrollment data rather
than self-reported household-level data, as generally used
in previous studies. Finally, given the existence of several
alternative tracks in secondary and high school, the study
also examines where PROSPERA beneficiaries enroll. The
findings show that most of the increase in enrollment occurs
in tele-secondary schools and, at the high school level, in

general high schools.
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I. Introduction

Conditional cash transfer (CCT) programs were first introduced in Brazil and Mexico more
than two decades ago and have since spread around the world. These programs aim to alleviate
current poverty and, in addition, reduce future poverty by augmenting human capital of children
and youth from poor families to increase their lifetime earnings potential. The Mexican program
PROSPERA (previously named PROGRESA and Oportunidades) began in 1997 and, in its first
two years, was rigorously evaluated using a randomized design. The still ongoing program
conditions transfers to poor families on children's school attendance and family visits to health
clinics.

In a time when experimental evaluations of social policy in developing countries were rare, a
large-scale randomized evaluation was carried out that demonstrated substantial program effects
on human-capital accumulation and poverty alleviation. The program's novelty and the finding
of substantial positive program impacts contributed to both a large scaling-up within Mexico and
an impressive spreading of the program's key features to new programs around the world. Parker
and Todd (2017) review the literature on the development of the program, the evaluation of its
impacts, and the key findings.

Many previous evaluation studies examined impacts on school enrollment and, in some cases,
on longer-term educational attainment. Impacts of PROSPERA on the education levels of its
beneficiaries are studied in Schultz (2000, 2004), Behrman, Sengupta and Todd (2005), Behrman,
Parker and Todd (2006), Todd and Wolpin (2007), and Attanasio, Meghir and Santiago (2012).
These papers generally find positive program impacts on school enrollment and educational
attainment.

An understudied evaluation topic, however, has been the effects of the program on learning
and, in particular, whether increased school enrollment translates into greater academic
achievement. School quality tends to be poor in the isolated, rural areas of Mexico we study
(OECD, 2013; Mancera et al. 2007). If the schools that the PROSPERA beneficiaries are
attending are of low quality, then it is conceivable that children could be enrolling in school in
increasing numbers with little benefit in terms of learning and academic achievement. Previous
studies of program effects on standardized achievement tests have suggested limited impacts on
learning despite increased enrollment (Behrman, Parker and Todd, 2009; Baird et al, 2018),
which is consistent with low returns to education. Additionally, much of the beneficiary
population in rural areas is engaged in agriculture, where returns to schooling may be lower.?

Thus, despite numerous evaluation studies, little is known about the quantitative impacts of
the PROSPERA program on learning and achievement. One challenge in assessing test score
impacts is that standardized tests are typically only given to children enrolled in school and

2 Additionally, even if scores on achievement tests do not show increases with the program, increases in
education may still lead to better outcomes in the labor market through other educational effects of the
program not captured by standardized achievement tests. Increased education may also impact other
variables such as early marriage or childbearing.



PROSPERA brings children into school who might have otherwise stayed home or engaged in
work. These children may be more likely to be in the lower part of the test score distribution. If
selective school attendance is not taken into account, then estimated program impacts on test
scores are likely to be downward biased.

A related caveat is that little is known about how impacts might vary by available school
quality. Maintaining and/or improving the supply of schools and their quality are responsibilities
of the Ministry of Public Education in Mexico. However, PROSPERA impacts in the area of
education are intimately intertwined with school quality. First, schooling quality may, in fact,
have deteriorated for schools where PROSPERA beneficiaries attend due to crowding induced
by increased enrollment. Second, the extent of benefits accruing to children from attending school
may depend on school quality. Third, changes in school quality may affect decisions about which
schools to attend, which is more likely to be the case in urban areas and at higher school grade
levels where households can choose among multiple schooling options.

This study analyzes nationally applied achievement test data that have recentlybeen linked to
administrative data on beneficiary receipt, socio-economic characteristics of children taking the
tests and school quality characteristics to study how the PROSPERA program affects school
enrollment, type of school attended and academic achievement. Nationwide standardized
administrative test score data from schools (ENLACE National Evaluation of Academic
Achievement in Schools “Evaluacion Nacional de Logro Academico en Centros Escolares”) were
merged with information on which students come from PROSPERA households and with
contextual information on family background obtained from a school survey. These data allow
study of how students from beneficiary and non-beneficiary households differ in terms of their
enrollment decisions, their grade progression and in terms of learning and academic achievement,
as measured on standardized tests in math and Spanish.

As previously noted, a major challenge in assessing program effects on learning and academic
achievement is the problem of selection. In primary school (up through grade 6), attendance at
school is nearly universal, but in subsequent grades students or their families decide both whether
and where to attend school and what type of school to attend. There is also selection into test-
taking, as the achievement tests available are only administered to students who are enrolled in
school. Simple comparisons of mean test scores of students from beneficiary and non-beneficiary
households might show that students from beneficiary households have lower scores, simply
because weaker students are induced by the program to enroll in school and thus take the
standardized achievement tests. In making comparisons between children from beneficiary and
non-beneficiary households, one needs to account for how the program affects the composition
of students present in school. The selection problem is dynamic as it occurs at each grade level

3 We do not attempt a comprehensive definition of school quality but rather are limited to available
information in our data sources. By school quality in this study we refer to school level characteristics
which reflect available school resources including infrastructure, supplies and teacher characteristics and,
given high inequalities in these variables nationwide, are presumably indicative of differences in resource
allocation.



and the students at risk for dropping out in a particular grade are those who stayed in school from
the previous grade.

In this study, we analyze nationwide data on standardized tests in math and Spanish combined
with administrative data on beneficiary receipt, school characteristics and on student and parent
characteristics to study program effects on 1) enrollment, 2) type of school attended and 3)
academic achievement. We construct a panel of students in sixth grade enrolled in primary
schools in high and very high poverty areas in 2008, whom we observe in 2009, 2011 and 2014.
Our estimates derive both from fixed-effects regression models and propensity score matching
models. We study whether impacts are heterogeneous by gender and by indigenous status. We
include a rich set of control variables at the individual, household, school and locality level. We
study impacts of PROSPERA in medium, poor and very poor areas, as defined by margination
indexes developed by Conapo (National Mexican Population Council “Consejo Nacional de
Poblacion”), where a majority of beneficiaries reside.

We begin by describing the program and our research hypotheses, then turn to previous
literature, a description of our data and methodology, followed by results and conclusions.

I1. Background and Hypotheses

PROSPERA began operating in small rural communities in 1997, following a macroeconomic
crisis in Mexico in 1995, and was part of a transition towards implementing targeted anti-poverty
programs and eliminating general food subsidies. It quickly grew over time and currently covers
six million families, or about one-quarter of all families in Mexico. Although the program has
expanded into urban areas, it remains largely rural, with about two-thirds of its household
beneficiaries deriving from communities with fewer than 2,500 inhabitants.

The program conditions cash payments to families on children regularly attending schools
and on family members visiting health clinics for checkups. Program take-up was
exceedingly high when the program began, with 97 percent of families who were offered the
program participating (Skoufias and Parker, 2001). Program rules allow students to fail each
grade once, but if a student repeats a grade twice, the schooling benefits are discontinued
permanently. The program also provides some additional subsidies for school supplies and a
transfer linked to regular visits to health clinics. Children and youth age 21 and younger are
eligible to receive the school subsidies.

Table 1 shows the monthly grant levels for children between the third grade and the twelfth
grade in the second semesters of 1997 and 2003 (when the exchange rate was about 8 and 11
pesos per U.S. dollar, respectively). Originally, the program provided grants only for children
between the third and ninth grades, but in 2001, the grants were extended to grades 10-12. At
grades seven and above, the grants are slightly higher (by about 13 percent) for girls than boys, a

-response-to-historicalhylowerenreHment rates among girls than among boys after primary school.



Specific monthly grant amounts range in 2003 from $US9.50 ($105 pesos) in the third grade
of primary to about $US53 ($580 pesos) for boys and $US60 ($660 pesos) for girls in the third
year of senior high school (grades 10-12). By the senior year of high school, the grant amount
represents about two-thirds of Mexico’s minimum wage. All monetary grants are given to the
mother of the family, with the exception of scholarships for senior high school, which the youth
can receive themselves subject to their mothers’ authorization. The program is means tested,
with both geographic and household-level targeting. The geographic targeting uses aggregate
census indicators to select poor rural communities based on the marginality index.

Table 1: Monthly Amount of Schooling Grants, 1997 and 2003

2" semester 1997 2" semester 2003
Boys Girls Boys Girls
Primary school
3dyear 60 60 105 105
4™ year 70 70 120 120
5hyear 90 90 155 155
6Myear 120 120 210 210
Secondary school
1*'year 175 185 305 320
2Myear 185 205 320 355
3dyear 195 225 335 390
High school
1*'year 510 585
2" year 545 625
3dyear 580 660
Max HH amount without high-schooler 550 95C
Max HH amount with high-schooler 1635

Note: Amounts in nominal pesos. The peso-to-dollar exchange rate was exchange rate was roughly 8 in 1997 and 11 in 2003.
Source: www.prospera.gob.mx.

How might PROSPERA affect enrollment, school attended and achievement? In particular,
conditional transfers should increase enrollment through both a price and an income effect. The
price effect occurs because the subsidy reduces the shadow wage (or relative value) of children’s
time in activities other than school. There is also an income effect, because the subsidy increases
a family’s total potential income. Thus, both the price and income effect of the transfers work to
increase a child’s enrollment in school.

In addition to increasing the probability of enrolling in school, the program might also change
the school in which a child enrolls. Part of the transfers might be spent on costs necessary to
attend a better school, for instance in paying additional transportation costs for a school that is
located further away from residence. The extent to which this is possible, of course, depends on
school options within a reasonable distance. For example, if there is only one high school
within 50 kilometers, it is unlikely that the transfers would affect the school attended. In this
paper, we



study the observed school at which students enrolled and study whether the program affects the
type of sub systems in which a child enrolls.* At the secondary level (seventh through ninth) there
are several different types of secondary schools. The different types, broadly speaking, are 1)
tele-secondary schools that use electronic media or television to provide education through
distance learning and are generally located in more rural areas, 2) technical secondary schools
that are vocational, 3) general secondary schools with traditional academic curriculums and 4)
private schools. Similarly, at the high school level or medio superior the main options are 1)
general high schools with traditional academic programs that prepare students to continue
studying at university, 2) technical high schools that have academic focus but with technical and
vocational training, 3) technical professional schools that aim to combine studies with work and
4) private schools.

Enrollment processes for public secondary and high schools are decentralized and carried out
at the state level, with Federal regulation. Each state carries out its own enrollment process where
each student generally takes an exam and fills out an application specifying the schools of his/her
preference and a school is assigned to each student based on the student’s performance, locality
of residence and existence of siblings already enrolled at the school.

With regard to achievement, the central hypothesis is that the program, by increasing time
spent in school, should lead to greater learning and thus better performance on standardized
achievement tests. Such impacts might be limited however if increases in enrollment due to the
program also lead to overcrowding in schools and thus reducing schooling quality. Further,
schools with lower quality might have lower effects on learning than schools with higher quality.
Finally, if PROSPERA affects the type of school chosen, for example by increasing the
probability of enrolling in a higher quality school, this is also a possible mechanism through
which the program might affect learning. We are unaware of impact studies that analyze the
effect of the program on schooling supply and quality, but we consider this an important area for
future research. A final consideration is the impact of PROSPERA on both parents and students
with respect to learning. Parents might pressure students and/or students might feel pressured to
attend school more regularly and to improve performance due to their beneficiary status, which
might translate to increased effort on standardized testing.

II1. Related Literature

Most quantitative impact studies of the effects of PROSPERA derive from the initial 1997
experimental evaluation in which 506 rural communities from seven Mexican states were
randomized into a treatment and a control group. Of these communities, 320 were randomly
assigned to receive benefits immediately and the other 186 to receive benefits later. Eligible
households in

4 An important question is the extent to which students are located close enough to schools such that there
is in fact more than one plausible option for attending. Ideally such an analysis would construct a measure
of available schools based on geographic distance and access to roads from the student’s residence. We
leave this possibility for future research.



the treatment localities began receiving program benefits in the spring of 1998, whereas eligible
households in the control group began receiving benefits at the end of 1999, after which both
groups continued to receive program benefits. Evaluation questionnaires (called ENCELs) were
applied every 6 months over the time period 1997 to 2000, with a final follow up in 2003. The
majority of existing studies focus on the initial experimental period, when the treatment group
received benefits and the control group did not. Some follow-up studies post 2000 of this
evaluation sample have been carried out, notably in 2003 and 2007. However, note that follow-
up studies after 2000 of the original experimental design carry out differential exposure impact
estimates comparing effectively two treatment groups, one which has about 2 additional years of
benefits than the other.

Early evaluation studies using the experimental design and data (see Parker and Todd, 2017
for a description) demonstrated positive effects of PROSPERA in improving school enrollment,
reducing grade repetition and increasing completed grades of schooling (Schultz, 2004; Behrman,
Sengupta and Todd, 2005). Enrollment impacts are higher at the transition from primary to
secondary school; however, younger children experience large reductions in grade repetition and
better grade progression (Behrman, Sengupta and Todd, 2005). At the junior high school level
(grades 7-9), the program reduces the dropout rate and also encourages re-entry among those who
have dropped out. Both Schultz (2004) and Behrman, Sengupta and Todd (2005) use their short-
term estimates to predict the effects on overall schooling attainment. Both studies predict an
overall increase of 0.6 grade for a child receiving grants from primary school through junior
high school (grades 3-9).

More recent studies have explored alternative methodologies and data to study longer-run
program impacts. Behrman, Parker, Todd, (2009, 2011) find that extended time participating in
the program leads to significant improvements in grades completed, about 1 full grade for
children who participate in the program for 6 years beginning at ages 9 to 12, compared to non-
participating children. Studies based on structural estimation also find program effects of a
similar magnitude (Todd and Wolpin, 2006; Attanasio, Meghir and Santiago, 2012). Parker and
Vogl (2018), using nationally representative Census data from 2010, find that long-term impacts
on total schooling attainment for children who grow up in a household with PROSPERA benefits
are 1.4 grades both for men and women, compared with those in households not offered the
program during childhood.

Overall, these diverse studies provide consistent evidence that the program significantly
increases schooling levels. The evidence from the medium- and longer-term evaluations currently
suggests program impacts of increasing final levels of schooling attainment by between 15%
and 20%. However, these previous studies are all based on self-reported information on school
enrollment and attendance obtained from a household survey, raising concerns about whether
there could be some reporting biases that are systematically related to programparticipation. For
instance, beneficiary households, knowing that benefits are conditional on their children
attending school might over-report their children’s enrollment and attendance. Our studyavoids



these potential biases in enrollment by constructing an alternative indicator of enrollment using
administrative data based on attendance the day of the application of the ENLACE tests.

There are very few quantitative studies of Prospera on achievement test impacts, mainly
because achievement tests were not part of the main data collection in the initial experimental
evaluation. In 2003, a version of the Woodcock Johnson tests in mathematics and Spanish was
applied. Comparing the test scores of the original treatment and control groups, Behrman, Parker
and Todd (2009) find no impacts on achievement tests, despite significant impacts on increasing
schooling attainment between the two groups.

Several reviews examine the evidence on how other CCT programs impact school
achievement. An early study by Schady and Fizbein (2009) summarizes the effects of CCTs on
achievement tests and argues that results have been disappointingly small. Since then, several
additional studies show mixed effects. Baird et al. (2014) review education effects of both
conditional and unconditional transfers and find that effect on achievement are “small, at best.”
Snilstveit et al. 2015 carry out a meta-analysis review of educational interventions, studying both
conditional and unconditional cash transfer programs. They conclude that, while cash transfers
have been effective at increasing school enrollment, overall, they have low effects on
achievement.

One caveat to these conclusions is there are far fewer studies on the effects on achievement as
there are on the effects on enrollment. Snilstveit et al. note the number of studies ofachievement
is much lower than that for enrollment, in particular they review studies from 38 programs of the
effects of transfers on enrollment, but only 11 programs have evaluation studies of their
achievement impacts. Within these studies, however, there are examples of transfer programs
that significantly affect attendance. For instance, Baird, Mclntosh, and Ozler (2010) show
significant impacts of 0.14 standard deviations on English achievement tests and 0.12 on math
achievement tests after two years of operation of a CCT program in Malawi.

Our study builds on two recent studies which use the ENLACE data to study impacts of
PROSPERA. Acevedo, Ortega and Székely (2018) use several sources of variation to estimate
impact of PROSPERA on achievement tests, including comparing beneficiaries with non-
beneficiaries and comparing beneficiaries with less time in the program to beneficiaries with
more time in the program. Depending on the method used, they find varying sizes of impacts,
ranging from effects on the order of 0.3 SD to insignificant effects. Our study uses different
methodologies to estimate impact as well as combining socio-economic characteristics and
school characteristics as conditioning variables and as potential sources of program impact
heterogeneity.

De Hoyos, Estrada, and Vargas (2018) analyze a longitudinal panel of ENLACE data for a
group of students that took the test in sixth grade in 2007 and then again in grade 9 and in grade
12. They also merge the grade 12 test scores with a special module of the Mexican labor force
survey (ENOE) applied to individuals aged 18 to 20 years old in 2010. They find that the
ENLACE test scores have strong predictive power for future education and labor market
outcomes. They show that grade 6 learning outcomes are an important predictor of lower- and



upper-secondary on-time graduation and test scores. A one standard-deviation (SD) increase in
grade 6 test scores is associated with an increase in the probability of on-time lower secondary
graduation by 10 percentage points and (conditional on this) with an increase in learning
outcomes by 0.6 SD. They also find a strong association between grade 6 test scores and grade
12 outcomes. Lastly, they find that grade 6 test scores and future outcomes have a strong
relationship even when comparing individuals with identical family backgrounds, which is done
using a subsample of twins.

IV. Data and Methodology

We are fortunate to have access to a number of administrative data sets that we combine to
create a data set with information on achievement tests, characteristics of students, PROSPERA
receipt and school quality. We now describe the data sets used and our methodology.

From the school years 2006-2007 to 2013-2014, the Mexican Secretariat of Public Education
(SEP) applied the Evaluacion Nacional de Logro Académico en Centros Escolares, ENLACE.
The test gathered information at the end of each academic year on student performance in math,
Spanish and a rotating subject for all third to ninth graders in private and public schools.
Beginning in 2007-2008, ENLACE was also given to students in their final year of high school
(grade 12). The test was intended to be a low-stakes assessment that would be informative about
learning outcomes to SEP and to parents. The proportion of students who take the test is close to
90% (Hoyos, Estrada and Vargas 2018). The last school year of application of the test was 2013-
2014. ENLACE was eventually replaced by PLANEA (National Plan for Evaluating Learning
“Plan Nacional para la Evaluacion de los Aprendizajes”) during the Pena Nieto administration,
this test however is applied only to a sample of students in each school.

An important issue related to using the ENLACE for this study is the possibility of cheating
and, in particular, student copying on the ENLACE exams. When the government stopped
applying the ENLACE tests, one of the stated concerns was over an increased incidence of
suspected student copying. Unless the level of student copying was extremely high with the
majority of students engaging in copying, the main way in which cheating might affect the results
presented here is if there were differential rates of cheating between PROSPERA and non-
PROSPERA students, e.g. that results on achievement tests would reflect both performance on
the test and cheating. We are unaware of publicly available data either on the overall level of
cheating detected by the Ministry of Education (SEP)/National Institute of Education Evaluation
(INEE). Individual answer sheets would be necessary to directly analyze whether there are
differential rates of cheating between PROSPERA and non-PROSPERA students based on
standard statistical cheating detection methods developed in the education literature. (e.g.
Wollak, 2003).

However, since the ENLACE exams are not used to calculate student grades, it is not
obvious that PROSPERA and non-PROSPERA students would have different incentives for
cheating on



the ENLACE. Furthermore, in conversations with INEE, the suggested proportion of students
copying was reported to be in nearly all cases less than 10%. Thus, we consider unlikely thatthe
presence of some cheating/copying biases our results on the ENLACE scores.

For our main analysis, we begin with the database of all sixth graders taking the ENLACE test
in the school year 2007-2008, the second year in which ENLACE was applied. We focus on this
group because it is the group for which we can merge the largest number of follow-up tests. In
particular, we can merge to this database of sixth graders in 2007-2008, test results in 2008-2009
(seventh grade for most), 2010-2011 (ninth grade for most) and 2013-2014 (twelfth grade for
most). In this way we construct a panel of achievement tests over a period of six years. Because
program effects on enrollment and attendance in the primary level are lower than in subsequent
levels (Behrman, Sengupta and Todd, 2005), we treat the 2007-2008 sixth grade scores as a
baseline, that is unlikely to have been significantly impacted by PROSPERA although households
in which the children in our database reside, may have been receiving grants before this period.
To the extent achievement of PROSPERA children had already been affected in our data before
the school year 2007-2008, the results we report here represent an underestimate of total program
effects on achievement.’

This approach also allows us to treat taking the ENLACE test as a proxy for being enrolled in
school. Although defining enrollment in this way underestimates the overall level of children
enrolled in school, estimates of the impact of PROSPERA on enrollment will be unbiased
assuming the implementation of the ENLACE does not differentially affect who attends school
the day of the application with regard to PROSPERA receipt. This seems a reasonable
assumption.

The construction of the panel allows us to study educational trajectories of youth between sixth
grade and twelfth grade beginning with sixth graders in 2007-2008. We choose this panel as it
allows following students for the longest time period possible with the ENLACE. We merge
ENLACE exams from seventh grade (first grade of secondary school) in 2009-2010, ninth graders
in 2011-2012 and twelfth graders in 2014-2015. Ideally, we would have had ENLACE scores
for tenth graders in 2012-2013 so as to better analyze the transition from secondary to high school,
but ENLACE tests were only administered in high schools to twelfth graders.

The ENLACE data also contain information on the type of school attended. Thus, we arealso
able to study program effects on enrollment in different types of schools in addition to
achievement test results. There are a number of pathways youth may take, for instance, sixth
graders may dropout or repeat sixth grade, or they may enter a tele-secondary, technical, general
or private school. At the secondary level we study enrollment in technical, tele-secondary or
general schools (less than 1 percent enroll in private secondary schools). At the high school level,
we distinguish between general high schools, technical high schools, CONALEP high schools
and private high schools.

3 Data available for this version of the paper did not include students who continued to be enrolled but
repeated a grade. Thus, these students are excluded in this analysis. Failure rates are, however, relatively
low in sixth grade and beyond (Behrman, Sengupta and Todd, 2005).
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With our panel of constructed ENLACE data, we merge information on program receipt at the
individual level derived from administrative data. We define an individual’s beneficiary status
based on the receipt of a PROSPERA scholarship in the sixth grade. Because enrollment in
primary school is near universal, we assume that if administrative data shows that a sixth grader
was not receiving a PROSPERA grant, that sixth grader lives in a household that does not receive
PROSPERA. Our definition thus of beneficiary versus non-beneficiary reflects status in sixth
grade and the identification strategy compares sixth grade PROSPERA recipients with sixth grade
non-recipients in all the years we study.

One might expect PROSPERA recipients to show higher poverty rates than non-recipients and
this would imply lower rates of school enrollment between the groups in the absence of the
program. We are fortunate to be able to also merge information on children and their households
using Context Questionnaires that were applied to children at the time of the ENLACE
application to sixth graders in 2007-2008 and this information provides valuable variables for
controlling for differences in characteristics between PROSPERA recipients and non-recipients.
The context questionnaires were applied only to a random subsample of schools, so we restrict
our analysis to this subsample.

We also have data on characteristics of the schools that are collected using “911” forms, which
are administrative forms that are filled out at the level of the school at the beginning and the end
of each school year, which we also merge to our data. These data allow us to control for measures
of quality and to potentially study if PROSPERA impacts are significantly different when
children have access to different quality schools. We also use these variables to control for
impacts of available school quality on achievement. The particular variables available varies by
school year. We use those variables available at the beginning of our panel, for the school year
2007-2008 to construct the following school level indicators: student/teacher ratio, whether
school is “multi-grado” meaning a teacher has more than 1 grade in his/her classroom, teacher
education levels (measured byproportion of teachers who obtained their bachelor’s degree of all
teachers) and the availability of a computer.

Finally, we merge data at the community level from components of the margination index
produced by Conapo based on the 2000 Mexican Population Census. The index is the normalized
first principal component of nine locality-level population shares: the share illiterate, the share
with less than primary school education, the share without a toilet, the share without electricity,
the share without running water, the share without drainage, the share with crowding (few rooms
per capita), the share with a dirt floor, and the share without a refrigerator. These indicators are
also useful as control variables.

We now turn to a discussion of our methodology. Our methodology is non-experimental in
that we derive a comparison group not though randomization but rather by choosing a comparison
group that potentially represents a counterfactual for the beneficiary group in the absence of the
program. In this study, we compare PROSPERA recipients and non-recipients to estimate
program impacts. As we will see below, even when PROSPERA and non-PROSPERA students
study in the same school, PROSPERA students typically have a lower socioeconomic status than
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non-PROSPERA students, suggesting that PROSPERA students, in the absence of the program,
would obtain lower education outcomes. We therefore include a rich set of control variables that
aims to control for differences between beneficiaries and non-beneficiaries in socioeconomic
status.

Studying effects on enrollment and type of school attended is straightforward empirically
because we observe for all students whether they are enrolled in each year (as proxied by taking
the ENLACE exam) and in which school. Studying program effects on ENLACE achievement
tests is less straightforward, because students only take the tests if they are enrolled in school.
That is, the test score outcome is not measured for students not in school. As previous studies
have shown, the program likely affects post-primary school enrollment and potentially influences
who takes the ENLACE tests. If the marginal students who enroll in school with the program but
who would have dropped out without the program tend to be lower achieving (as is plausible),
then estimates of test score impacts based on simple comparisons of beneficiary and non-
beneficiaries are likely to be downward biased. It is important to control for enrollment changes
induced by the program to obtain unbiased estimates of test score impacts.

Let X denote the subset of conditioning variables available, which include gender and region
of residence. Also, let D = 1 if an individual is a program beneficiary, D = 0 if not. Let E =1
if an individual is enrolled in school and E = 0 if not. Let AYodenote the test score gain (e.g. the
gain in test scores from sixth grade to twelfth grade) if an individual did not receive the program
and AY1the test score gain if an individual did receive the program. Note that only one of these
states is observed for any given individual.

We are interested in the average increase in test score gains for individuals who participated
in the program and who are enrolled in school, conditional on observed X.

(D) E(AY1— AYo| X, D =1,E =1).

We observe E(AY1| X, D =1, E = 1) directly from the data. However, we need to infer
E(4Yo| X, D =1, E = 1), which is not observed. To do so, invoke an independence assumption

(2) F(AYo|X,D=1,E=1)=F(4Yo|X,D=0,E = 1).

This assumption implies that the distribution of test score gains in the absence of treatment is
independent of treatment assignment after conditioning on the X variables and on school
enrollment (E = 1). In this paper, we use two different estimation approaches: OLS FE models
and matching models. When the outcome measure corresponds to test scores, the outcome is
measured as the test score gain. Therefore, the estimated test score results are essentially based
on a difference-in-difference approach. When the outcome measure corresponds to school
enrollment or type of school, the outcome is measured in levels but grade 6 characteristics (e.g.
test score) are used as a conditioning variable.
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The matching estimators are carried out in two steps. The first step is to estimate
Pr(D = 1] X, E = 1) (using probit or logistic regression). Then, in the second step, each
individual in the treatment group is matched to an individual in the comparison group (D = 1)
with a similar propensity score. We carry out two variations of matching that combine exact
matching with matching on the propensity score. In addition to the propensity score, we exact
match on age and state of residence, and, in another variant that we report, we exact match on
age and school.

We also estimate two different OLS FE estimators. One includes school-level fixed effects
and the other includes state-level fixed effects. The within-school estimates are attractive
empirically, effectively estimating program impact by comparing PROSPERA recipients with
non-recipients who attend the same primary school. However, in practice this identification
strategy limits the sample studied, as only a minority of schools have both PROSPERA and non-
PROSPERA students and, even in schools with both types of students, frequently there are small
numbers in one category or another. For these reasons, we also provide similar estimations using
within state rather than within school variation in beneficiary status and controlling for school
and locality level characteristics.

We also analyze effects of receiving the program (D = 1) on school enrollment in ninth or
twelfth grade, by estimating a model for school enrollment Pr(E =1 | X, D, Ys), where Ysis the
sixth grade test score and D is an indicator for program participation. For this estimation, we
use probit models.® Similarly, we analyze the effects of participating in the program on the
probability of attending certain types of schools.

We estimate effects on enrollment and on type of school enrolled in seventh grade, ninth grade
and twelfth grade. For the achievement test outcomes, we take the difference between
achievement tests scores in each year and the test score in the baseline year (2007-2008) as the
dependent variable. The ENLACE tests are standardized in the same way (mean 500, standard
deviation 100) for all ENLACE tests in primary and secondary school. However, high school
ENLACE results are not standardized in the same way so that we cannot take the difference with
the sixth grade ENLACE score. For the case of the twelfth grade scores, we construct a dummy
variable measuring whether a student increased their category of classification in the ENLACE
between sixth grade and twelfth grade.” (In addition to a continuous variable, the ENLACEtests
are assigned to four categories defined as Insufficient, Basic, Good and Excellent for each year
and for each test.) This of course reduces the potential variation that we can observe in the case
of ENLACE scores in twelfth grade. That is, we will only be able to measure changes in
categories but not improvements or reductions within categories.

Our set of control variables from the context questionnaires consists of the following: age,
number of siblings, health problems, household size, whether lives with mother, whether lives

Results are nearly identical using logit or linear probability models.

"Less than 3 percent of sixth grade students in 2008 attained the highest category, Excellent, for Math and
Spanish. These students are excluded from the analysis as it is not possible for this group to improve their
category rating.
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with father, whether currently working, household ownership of DVD, television, a MP3 player,
cellular phone, computer, calculator, whether English is spoken and whether the student aspires
to study in a university. Preprogram variables measuring school quality from the Ministry of
Education 911 forms (formats filled out by schools) include: student-teacher ratio, whether the
school has a computer, whether the school has rooms with more than one grade and average
teacher schooling levels. These variables correspond to characteristics of the primary school
attended in 2007-2008. In addition, we merge the locality-level margination index and its
components to our data file. Community-level control variables include the margination index,
the proportion of the population that is illiterate, the proportion of households without electricity,
the proportion of households without sewage drainage, and the proportion of households without
access to piped water. This set of control variables is used to estimate the propensity score model,
additionally exact matching on gender and state is carried out. The type of matching is nearest
neighbor matching with 1 match.®

V. Results

We present results based on two main samples: 1) sixth grade students in the school year 2007-
2008 who attend primary schools in localities of medium, high or very high levels of margination’
and 2) sixth grade students in the school year 2007-2008 who are enrolled in indigenous primary
schools. For each sample we present results on enrollment, type of school and achievement tests
in mathematics and Spanish.

We present three sets of results for each indicator:

1) State fixed-effects models with individual, school and locality level control variables

2) School fixed-effects models with individual control variables and

3) Nearest-neighbor matching estimates using individual, school and locality variables for the
propensity score and exact matching on gender and state. '

We begin by presenting descriptive statistics for our samples.

8 We also carried out matching estimations using 2 and 3 neighbors respectively. Results were very
similar, and for brevity we provide only those based on 1 neighbor.

? The majority of rural Progresa recipients live in communities with medium to very high levels of
marginality. We thus focus our analysis on primary schools located in these areas. Nationwide, about 70%
of all Progresa sixth grade students attend schools in these areas, consistent with about 70% of the
PROSPERA population living in rural areas. If the program increased the likelihood that sixth grade
students traveled to schools outside to non-poor areas, this might impart a selection bias to restricting the
sample in this way. We have also replicated the results here using the set of nationwide sixth grade students
which necessarily includes urban students but avoids selecting the sample based on potential school
selection and we obtain similar although slightly smaller results.

10 For the matching estimators for all students, we use a random sample of 20% of all schools because of
computation issues for the matching.
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A. Characteristics of PROSPERA and non-PROSPERA children

Tables 2a and 2b present descriptive statistics comparing baseline characteristics (in 2007-
2008 for sixth graders) for PROSPERA and non-PROSPERA students for the sample of sixth
graders in schools located in communities with middle to very high margination indices and for
the sample of sixth graders in indigenous primary schools, which we treat as a proxy for impacts
on indigenous children. As expected, Table 2a shows there are clear socioeconomic differences
favoring non-PROSPERA children. With respect to school characteristics, the schools that
PROSPERA children attend tend to have fewer students per teacher, but teachers have lower
education levels and schools have fewer resources, as measured by having a computer.

Table 2a: Descriptive Statistics of Beneficiaries and Non-beneficiaries
All 6th Graders in Medium to Very High Poverty Areas: School Year 2007-2008

Non-PROSPERA PROSPERA

. Std. Std.
Variables Mean Dev. Mean Dev.
Student and Household Characteristics
Age 11.76 0.78 11.93 0.79
# siblings 3.14 2.26 4.39 2.53
Have health problems 0.08 0.27 0.11 0.31
Spanish is first language 0.89 0.31 0.77 0.42
Currently works 0.66 0.47 0.53 0.5
HH has DVD 0.73 0.44 0.55 0.5
HH has TV 0.89 0.31 0.79 0.41
HH has MP3 player 0.47 0.5 0.33 0.47
HH has cell phone 0.6 0.49 0.39 0.49
HH has computer 0.27 0.45 0.09 0.29
HH has internet 0.15 0.36 0.05 0.23
HH has calculator 0.89 0.32 0.87 0.34
Aspires to attend college 0.56 0.5 0.36 0.48
Studies English 0.32 0.47 0.13 0.34
School Characteristics
Student teacher ratio 28.63 13.44 24.99 13.05
Has computer 0.74 0.44 0.63 0.48
More than 1 grade per classroom 0.17 0.38 0.28 0.45
Proportion of teachers with university 0.75 0.28 0.68 0.35

Source: Authors calculations: ENLACE 2007-2008 merged with context questionnaires and school characteristics.

Table 2b presents the same information for the sample of sixth graders enrolled inindigenous
schools. Although beneficiary children have lower socioeconomic status in this group as well, it
is worth noting that differences are much smaller between beneficiary and non-beneficiary
children than was true in the broader sample. The estimations below control for these variables
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in an effort to control for differences between PROSPERA and non-PROSPERA children in the
absence of the program. Given the higher poverty rate of PROSPERA children, we expect any
remaining biases to have the effect of reducing the estimated impacts of PROSPERA on
enrollment and on learning.

Table 2b: Descriptive Statistics of Beneficiaries and Non-beneficiaries
6th Graders 2008 Enrolled in Indigenous Schools.

Non-PROSPERA PROSPERA

Variable Mean Std. Mean Std.

dev. dev.
Student and Household characteristics
Age 12.097 0.856 12.004 0.837
# siblings 4.334 2.515 4.781 2.534
Have health problems 0.157 0.364 0.159 0.366
Spanish is first language 0.485 0.5 0.419 0.493
Currently works 0.399 0.49 0.392 0.488
HH has DVD 0.51 0.5 0.45 0.497
HH has TV 0.664 0.473 0.629 0.483
HH has MP3 player 0.32 0.466 0.286 0.452
HH has cell phone 0.344 0.475 0.275 0.446
HH has computer 0.145 0.352 0.109 0.312
HH has internet 0.077 0.266 0.076 0.266
HH has calculator 0.826 0.379 0.811 0.392
Aspires to attend college 0.385 0.487 0.315 0.465
Studies English 0.117 0.321 0.098 0.298
School Characteristics
Student teacher ratio 25.203 7.363 24.927 7.251
Has computer 0.485 0.5 0.497 0.5
More than 1 grade per classroom 0.26 0.439 0.27 0.444
Proportion of teachers with university 0.313 0.274 0.304 0.278

Source: Authors calculations: ENLACE 2007-2008 merged with context questionnaires and school characteristics.

B. Descriptive variables on outcomes

Table 3 shows the proportion of students enrolled after sixth grade, which we take as a baseline
for our study. We present the proportion enrolled in seventh grade, ninth grade and twelfth grade,
by gender and for the samples of schools in medium to very high marginalized areas and for
students in indigenous primary schools during sixth grade. The Table shows enrollment, proxied
by the proportion of students taking the ENLACE in that year. According to the Table, about
60% of males and 64% of female sixth graders are captured in the seventh grade ENLACE
applied in the next academic year and about 30% of males and 32% of females are captured as
taking the twelfth grade ENLACE. As mentioned before, this is an underestimate of enrollment
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continuation as some enrolled youth will be absent the day of the ENLACE application and others
may have repeated a grade/grades and thus not be in the ENLACE application. In our estimations,
our objective will be the comparison of levels to derive impact. Still it is noteworthy in Table 3
that enrollment levels for indigenous continuation rates are even lower both for females and males
than for the overall sample of children in medium to very poor areas. !!

Table 3: Enrollment Rates in 7th Grade, 9th Grade and 12th Grade

6th Graders in 2008
Primary schools in Medium to Very
High Marginalized Areas Indigenous Primary Schools
Male Female Male Female
7th grade 59.13% 63.79% 45.56% 44.92%
9th grade 59.22% 62.97% 50.16% 49.27%
12th grade 29.31% 32.43% 24.95% 24.96%

Source: Author’s calculations using ENLACE databases.

Table 4 shows the distribution of sixth grade students who enroll in seventh grade and in which
types of schools. The majority of indigenous children enroll in tele-secondary schools with about
20% enrolling in technical secondary schools. Only about 10% enroll in general secondary
schools. The proportions in tele-secondary schools are somewhat lower for the overall sample of
youth in marginalized areas at about 59% for boys and 46% for girls. Girls have a correspondingly

higher probability of enrolling in a general school within our sample of schools located within
marginalized areas.

Table 4: Secondary School Attended in 7™ Grade

6th Graders in 2008
Primary Schools in Medium to Very
High Marginalized Areas Indigenous Primary Schools
Male Female Male Female
General 20.78 32.75 10.3 11.11
Private 0.88 2.75 0.72 0.92
Tele-secondary 58.79 45.5 67.64 66.12
Technical 19.55 19 21.34 21.85

Source: Author’s calculations using ENLACE databases.

Finally, Tables 5a and 5b show results in the mathematics ENLACE score between sixth grade
and twelfth grade for the population that continue in school until twelfth grade, with separate
tables for students in schools in marginalized and very marginalized areas in sixth grade and for
students in indigenous primary schools in sixth grade. The tables make clear that a majority of
children in both samples have poor results on the ENLACE test, with the vast majority attaining

I Table 3 shows that for children in indigenous primary schools, enrollment in ninth grade is higher than
enrollment in seventh grade. This likely reflects higher absentee rates for the ENLACE in seventh versus
ninth grade for this population.
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levels of insufficient or basic both in sixth grade and in twelfth grade. There is however a fair
amount of movement over time between categories including both improvements and falling to
lower categories over time.

Table 5a: Mathematics ENLACE Scores, 6th Grade versus 12th Grade,
Schools in Areas of Medium to Very High Margination
12th grade score, 2013-2014

Insufficient Basic Good Excellent Total
Insufficient 2,287 1,256 400 233 4,176
54.77 30.08 9.58 5.58 100
Basic 4,123 5,231 2,585 1,546 13,485
6th Grade 30.57 38.79 19.17 11.46 100
2008
Good 563 1,287 1,381 1,653 4,884
11.53 26.35 28.28 33.85 100
Excellent 87 104 180 656 1,027
8.47 10.13 17.53 63.88 100
Total 7,060 7,878 4,546 4,088 23,572
29.95 3342 19.29 17.34 100

Source: Author’s calculations, ENLACE standardized achievement tests.

Table 5b: Mathematics ENLACE Scores, 6th Grade versus 12th Grade
Indigenous Students
12th Grade Score, 2013-2014

Insufficient Basic Good Excellent Total
Insufficient 533 246 88 54 921
57.87 26.71 9.55 5.86 100
Basic 674 671 311 205 1,861
6th Grade 36.22 36.06 16.71 11.02 100
2008
Good 56 108 94 136 394
14.21 27.41 23.86 34.52 100
Excellent 4 9 15 33 61
6.56 14.75 24.59 54.1 100
Total 1,267 1,034 508 428 3,237
39.14 31.94 15.69 13.22 100

Source: Author’s calculations, ENLACE standardized achievement tests.

C. Impact results

We now turn to the principal impact estimation results. We begin with the estimations for all
sixth graders in primary schools located in areas with middle to very high levels of margination,
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according to the margination index produced by CONAPO (Consejo Nacional de Poblacion) and
then turn to the sample of sixth graders enrolled in indigenous schools in 2007-2008. Note that
we follow sixth graders to whatever school they attend after sixth grade; the secondary and high
schools that students attend thus are not restricted to be in marginalized areas.

Tables 6a to 6¢ presents the effects of PROSPERA on enrollment in seventh grade, ninth grade
and twelfth grade. As described earlier, we measure enrollment using attendance the day of the
ENLACE test application. One advantage of this measure is that it may have less biases than self-
reported data on children’s enrollment reported by parents in household surveys, which hasbeen
the usual source of data for previous evaluation studies. Tables 6a and 6b show state fixed effects
models and school fixed effects models. The results indicate that the impact of PROSPERA on
enrollment in secondary school is about 8 percentage points for seventh grade, 9 to10 percentage
points for ninth grade and decreases to about 5 percentage points for twelfth grade. The results
based on propensity score matching (Table 6¢) are similar but about 1 percentage point smaller
for enrollment in seventh and ninth grade.

Table 6a: Impacts of PROSPERA on School Enrollment
All 6th Graders in Medium, High and Very Highly Marginalized Communities 2008

State Fixed Effects
7th grade 9th grade 12th grade

Variables (D (2) 3)
PROSPERA beneficiary 0,08 ##* 0.10] %+ 0.045%#*
2008

(0.006) (0.006) (0.006)
Female beneficiary 0.005 0 0.002

(0.007) (0.007) (0.008)
Female -0.014%* -0.022%** -0.013**

(0.006) (0.006) (0.006)
Constant 1.039%** 1.207%** 0.806%**

(0.036) (0.037) (0.037)
Observations 62,870 62,870 62,870
R-squared 0.223 0.207 0.124

Note: Estimates significance level *** p<(0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.
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Table 6b: Impacts of PROSPERA on School Enrollment
All 6th Graders in Medium, High and Very Highly Marginalized Communities

School Fixed Effects
7th grade 9th grade 12th grade

Variables Q) (2) 3)
PROSPERA beneficiary 2008 0.076%*** 0.091*** 0.046%**

(0.005) (0.006) (0.006)
Female beneficiary 0.008 0.004 -0.002

(0.007) (0.007) (0.007)
Female -0.016%*** -0.025%** -0.014%**

(0.006) (0.006) (0.006)
Constant 0.878%** 1.050%** 0.551%**

(0.031) (0.033) (0.034)
Observations 68,871 68,871 68,871
R-squared 0.428 0.332 0.245

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.

Table 6¢: Impacts of PROSPERA on School Enrollment:
All 6th Graders in Medium, High and Very Highly Marginalized Communities 6" graders in 2008
Nearest Neighbor Matching Models

Enrollment
Variables 7th grade 2009-2010 9th grade 2011-2012 12th grade 2014-2015
Propensity score matching with exact matching on age and state (number of matches)
Girls 0.0688*** 0.080%** 0.0480**
(0.018) (0.0187) (0.0231)
Observations 6,654 6,654 6,654
Boys 0.0670%** 0.0888* 0.0447%*
(0.0212) (0.022) (0.0222)
Observations 4,853 4,853 4,853

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: age, number of siblings, household size, lives with mother, lives with
father, health problems, whether currently working, household ownership of DVD, television, MP3 player, cellular, phone,
computer, calculator, student teacher ratio, whether the school has a computer, whether the school has rooms with more than
one grade, average teacher education levels and marginality index components. Community level variables include the
margination index, proportion illiterate, proportion of households without piped water, proportion without electricity and
proportion without drainage.

Overall, these results are highly consistent with Schultz, 2004; Behrman, Sengupta and Todd,
2005, where enrollment was measured by self-reported household data. With respect to gender,
the results do not show significant differences by gender in the enrollment impacts, that is,
program impacts on enrollment are similar for both genders. Note that both Schultz, 2004 and
Behrman, Sengupta and Todd, 2005 demonstrate higher effects on enrollment at the secondary
level for girls than boys in the randomized evaluation sample carried out in 506 communities in
seven states in the initial years of this evaluation. Nevertheless, follow-up results of this sample
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(Behrman, Parker and Todd 2011) as well as analysis from other samples (Parker and Vogl, 2018)
do not show gender differences in overall attainment. The sample we analyze in this paper is a
national sample so that it is not necessarily surprising to have some differences between our
results with those derived from a less representative evaluation sample.

Tables 7a through 7c present the impacts on the probability of attending secondary school by
type of school. Note that we present unconditional results on type of school, so that changes in
these variables include both the impact of more students enrolling in school and changes in the
type of school conditional on enrollment. We present the impact of PROSPERA on enrolling in
a tele-secondary school, a general secondary school and a technical school. Overall, the results
suggest that the increase in secondary school enrollment we observed in Tables 6a to 6¢ leads to
a larger proportional increase in enrollment in tele secondary schools. There is no effect on the
probability of enrolling in general schools; this implies that the pool of students (now larger due
to the enrollment effect) is just as likely to enroll in a general school with or without the program.
There is however a reduction in the probability of attending a technical school as a result of the
increase in the probability of attending a tele-secondary school. Thus, participating in
PROSPERA is associated with an increase in enrollment and an increase in the probability of
attending tele-secondary schools. The implications of this shift are important, as tele-secondary
schools are generally considered to be an inferior option in the sense that these types of schools
tend to be attended only when general and technical schools are not available.

Table 7a: Impacts of PROSPERA on Type of Secondary School in 7" grade
All 6th Graders in Medium, High and Very Highly Marginalized Communities 2008

State Fixed Effects

Tele-sec General Technical
Variables (1) 2) 3)
PROSPERA beneficiary 2008 0.099%*** -0.008* -0.0971%**

(0.006) (0.005) (0.006)
Female beneficiary 0.011 0.003 -0.005

(0.007) (0.006) (0.008)
Female -0.004 -0.008* 0.006

(0.006) (0.005) (0.007)
Constant 0.605%** 0.255%%* 0.163***

(0.035) (0.029) (0.039)
Observations 62,870 62,870 62,870
R-squared 0.215 0.2 0.144

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis. Control variables
include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether currently
working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher ratio,
whether the school has a computer, whether the school has rooms with more than one grade, average teacher education levels
and marginality index components. Community level variables include the margination index, proportion illiterate, proportion
of households without piped water, proportion without electricity and proportion without drainage.
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Table 7b: Impacts of PROSPERA on Type of School
All 6" Graders in Medium, High and Very Highly Marginalized Communities 2008

School Fixed Effects

Telesec General Technical
Variables (1) 2) 3)
PROSPERA beneficiary 0.068%*+* 0.006* L0.072% %
2008

(0.004) (0.004) (0.005)
Female beneficiary 0.014** -0.007 -0.009

(0.006) (0.005) (0.007)
Female -0.008 0 0.009

(0.005) (0.004) (0.006)
Constant 0.442%** 0.258%** 0.295%%*

(0.026) (0.022) (0.031)
Observations 68,871 68,871 68,871
R-squared 0.561 0.531 0.454

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.

Table 7¢: Impacts of PROSPERA on Type of Secondary School:
Sample: 6™ graders in 2008 in Medium, High and Very Highly Marginalized Communities
Nearest Neighbor Matching Models

Enrollment
Variables 7th grade 7th grade General 7th grade Technical
Telesecondary school school
Propensity score matching with exact matching on age and state
Girls 0.1263*** -0.0209 -0.0912%**
(0.0164) (0.0149) (0.0188)
Observations 6,654 6,654 6,654
Boys 0.104*** -0.014 -0.0920%**
(0.0212) (0.0133) (0.022)
Observations 4,853 4,853 4,853

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: age, number of siblings, household size, lives with mother, lives with father,
health problems, whether currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer,
calculator, student teacher ratio, whether the school has a computer, whether the school has rooms with more than one grade,
average teacher education levels and marginality index components. Community level variables include the margination index,
proportion illiterate, proportion of households without piped water, proportion without electricity and proportion without
drainage.

Why is the increase in secondary school enrollment concentrated in tele-secondary schools? One
obvious explanation is that these are the schools which are available in the poor rural areas that
are the focus in this paper, and it is not feasible to reasonably attend other schools (due to
distance).
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However, it might also be the case that parents/students attempted to enroll their students in
alternative types of schools but were not successful, perhaps due to crowding or limited spaces
in other types of schools. Distinguishing the mechanisms that affect enrollment in the different
types of schools is an important question for future research.

Tables 8a to 8c show similar tables for the effect on high school enrolled in the twelfth grade.
These results show that there is an increase in the probability of attending a general high school
and a corresponding reduction in the probability of attending a technical high school. There is
no significant effect on the probability of attending a technical professional school or on the
probability of attending a private school. Compared with the results for secondary schools, these
results do not suggest that the enrollment effect leads students to shift towards lower quality
schools. However, further examination of the characteristics of the schools that PROSPERA
children attend would be useful. The results do not differ by gender.

Table 8a: Impacts of PROSPERA on Type of High School
All 6" Graders in Medium, High and Very Highly Marginalized Communities 2008

State Fixed Effects
(;Ieéleral Tt;;mwal Technical/Prof Private

Variables ) 2) 3) (@)
PROSPERA beneficiary 2008 0.049%** -0.049%** 0 0

(0.005) (0.005) (0.002) (0.002)
Female beneficiary -0.003 0.01 0.001 -0.008***

(0.007) (0.007) (0.002) (0.002)
Female -0.003 0 -0.004%** 0.007***

(0.006) (0.006) (0.002) (0.002)
Constant 0.649%%* 0.343%%* 0.013 -0.005

(0.033) (0.035) (0.01) (0.01)
Observations 62,870 62,870 62,870 62,870
R-squared 0.079 0.085 0.011 0.037

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.
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Table 8b: Impacts of PROSPERA on Type of High School
All 6" Graders in Medium, High and Very Highly Marginalized Communities 2008

School Fixed Effects
General Technical Technical/Pr Private
HS HS of

Variables (D 2) 3) 4
PROSPERA beneficiary 2008 0.040*** -0.039%** 0.001 -0.002

(0.005) (0.005) (0.002) (0.002)
Female beneficiary -0.006 0.007 0.001 -0.003

(0.007) (0.007) (0.002) (0.002)
Female -0.002 0.002 -0.004%** 0.003**

(0.005) (0.006) (0.002) (0.002)
Constant 0.392%** 0.559%** 0.021** 0.028***

(0.03) (0.031) (0.009) (0.009)
Observations 68,871 68,871 68,871 68,871
R-squared 0.24 0.238 0.117 0.202

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.

Table 8c: Impacts of PROSPERA on Type of High School:
6™ Graders in 2008 in Medium, High and Very Highly Marginalized Communities
Nearest Neighbor Matching Models

Variables General Technical ~ Technical professional Private
Propensity score matching with exact matching on age and state

Girls 0.0519%** -0.0317* -0.0039 -0.0109*
(0.0163) (0.0169) (0.0045) (0.005)

Observations 6,654 6,654 6,654 6,654

Boys 0.0895%** -0.01980%* 0.0361 0.0017
(0.0214) (0.0123) (0.01862) (0.0049)

Observations 4,853 4,853 4,853 4,853

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: Control variables include: age, number of siblings, household size, lives with
mother, lives with father, health problems, whether currently working, household ownership of DVD, television, MP3 player,
cellular, phone, computer, calculator, student teacher ratio, whether the school has a computer, whether the school has rooms
with more than one grade, average teacher education levels and marginality index components. Community level variables
include the margination index, proportion illiterate, proportion of households without piped water, proportion without electricity
and proportion without drainage.

Finally, Tables 9a to 9c shows the difference-in-difference estimates of the impact of
PROSPERA on ENLACE achievement tests for seventh grade, ninth grade and twelfth grade.
For seventh and ninth grade, the coefficients report the increase in points achieved on the
ENLACE exams due to the program. Because of the test score standardization, the estimates
represent the impacts in standard deviations if one divides these coefficients by 100.

24



Table 9a: Impacts of PROSPERA on ENLACE tests

All 6" Graders in Medium, High and Very Highly Marginalized Communities 2008

State Fixed Effects
Variables 7th-6th score 9th-6th score 12th-6th level
Panel A: Spanish
PROSPERA beneficiary 2008 4.806%** 8.181%** -0.012
(1.46) (1.72) (0.011)
Female beneficiary 2.641 -0.578 0.018
(1.881) (2.214) (0.014)
Female 8.090%** 0.313 -0.036%**
(1.583) (1.867) (0.011)
Constant -16.145* 43.677%** 0.761%**
(9.133) (10.797) (0.071)
Observations 40,382 39,540 19,914
R-squared 0.035 0.081 0.022
Panel B: Mathematics
PROSPERA beneficiary 2008 4.944%** 11.139%** -0.030%**
(1.614) (2.195) (0.012)
Female beneficiary -0.918 -0.411 0.012
(2.08) (2.825) (0.015)
Female -2.187 2.071 -0.090%***
(1.75) (2.383) (0.012)
Constant 6.103 115.010%** 0.936%**
(10.099) (13.778) (0.076)
Observations 40,382 39,540 19,440
R-squared 0.048 0.084 0.027

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.

The results in these tables vary to some extent with the estimator used, but overall suggest
some small positive effects on achievement with impacts on achievement in seventh and ninth
grade averaging between 0.03 and 0.11 standard deviation, both on Spanish and on mathematics
and both for girls and boys. With respect to the impacts in twelfth grade, recall that we use an
alternative indicator that measures whether individuals increase at least one category in the
ENLACE grading between sixth and twelfth grade. This indicator overall does not show
significant effects, perhaps reflecting that there is less variation in the measure, although there is
a slight unexpected and significant reduction in the probability of advancing categories in
mathematics for 2 of the three models.
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Table 9b: Impacts of PROSPERA on ENLACE tests

All 6" Graders in Medium, High and Very Highly Marginalized Communities 2008

Variables

School Fixed Effects
7th-6th score

9th-6th score

12th-6th score

Panel A: Spanish

PROSPERA beneficiary 2008 3.388** 4.619%** -0.014
(1.354) (1.524) (0.011)
Female beneficiary 0.848 1.69 0.016
(1.735) (1.951) (0.014)
Female 8.572%** -3.083* -0.041%**
(1.471) (1.658) (0.012)
Constant -18.606** 44 358 ** 0.785%**
(7.665) (8.635) (0.068)
Observations 43,245 42,914 21,372
R-squared 0.328 0.43 0.241
Panel B: Mathematics
PROSPERA beneficiary 2008 1.609 4.917*** -0.024%*
(1.361) (1.841) (0.012)
Female beneficiary 1.491 4.964** 0.013
(1.744) (2.358) (0.015)
Female -5.993%*x* -6.819%** -0.098***
(1.478) (2.003) (0.012)
Constant 10.187 104.716%** 0.949%**
(7.705) (10.435) (0.071)
Observations 43,245 42914 20,875
R-squared 0.453 0.493 0.294

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether

currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.

26



Table 9c: Difference in Difference Estimates of the Impact of PROSPERA on ENLACE
Achievement Tests:

All 6™ Graders in 2008 in Medium, High or Very Highly Marginated Communities 2008.

Increase in category

Variables 7th grade- 6th grade 9th grade -6th grade of score from 6" grade
score score
to 12 grade
Propensity score matching with exact matching on age and state
Panel A: Spanish
Girls 2.41 6.389 -0.0608
(4.022) (5.29) (0.0335)
Boys 7.29 14.67%* 0.0604
(5.358) (6.501) (1.79)
Observations 4,565 4,415 2,253
Panel B: Mathematics
Girls 7.478%* 7.145 -0.0157
(4.23) (6.623) (0.0499)
Boys 9.99* 14.097* 0.01
(5.19) (7.558) (0.004)
Observations 3,072 2,908 1,494

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: Control variables include: age, number of siblings, household size, lives
with mother, lives with father, health problems, whether currently working, household ownership of DVD, television, MP3
player, cellular, phone, computer, calculator, student teacher ratio, whether the school has a computer, whether the school has
rooms with more than one grade, average teacher education levels and marginality index components. Community level
variables include the margination index, proportion illiterate, proportion of households without piped water, proportion without
electricity and proportion without drainage.

We now turn to results concentrating on children enrolled in indigenous primary schools.
Tables 10a to 10c presents impacts on enrollment in seventh grade, ninth grade and twelfth grade
for the set of children in indigenous schools in sixth grade. The results show important impacts
on enrollment in all grades, and significantly larger than the impacts reported for all sixth graders
in medium to very high marginalized areas. We observe increases in enrollment of 9 to 11
percentage points in seventh grade, 11 to 12 percentages points in ninth grade and about 8§ to 9
percentage points in twelfth grade. There are no differences in these enrollment effects by gender.
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Table 10a: Impacts of PROSPERA on School Enrollment
6" Graders Enrolled in Indigenous Primary Schools in 2008

State Fixed Effects

7% grade 9t orade 12" grade
Variables (D) 2) 3)
PROSPERA beneficiary 2008 0.116%** 0.121%%* 0.078***

(0.016) (0.016) (0.015)
Female beneficiary -0.009 -0.011 -0.025

(0.022) (0.022) (0.021)
Female 0.001 -0.004 0.011

(0.02) (0.02) (0.019)

Constant 0.891*** 0.921*** 0.588***

(0.087) (0.088) (0.084)
Observations 9,253 9,253 9,253
R-squared 0.277 0.259 0.129

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.

Table 10b: Impacts of PROSPERA on Enrollment
6™ Graders Enrolled in Indigenous Primary Schools in 2008

School Fixed Effects
7th grade 9th grade 12th grade

Variables (N (2) 3)
PROSPERA beneficiary 2008 0.089*** 0.108%** 0.086%**

(0.013) (0.015) (0.014)
Female beneficiary 0 0.001 -0.043**

(0.018) (0.02) (0.019)
Female 0.007 -0.02 0.017

(0.016) (0.018) (0.017)
Constant 0.640%** 0.791%** 0.383%**

(0.069) (0.076) (0.073)
Observations 11,200 11,200 11,200
R-squared 0.495 0.391 0.271

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.
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Table 10c: Impacts of PROSPERA on School Enrollment:
6™ Graders Enrolled in Indigenous Primary Schools in 2008
Nearest-Neighbor Matching models

Enrollment
Variables 7th grade 2009-2010 9th grade 2011-2012 12th grade 2014-2015
Propensity score matching with exact matching on age and state
Girls 0.097*** 0.089%** 0.039**
(0.0199) (0.019) (0.018)
Observations 493 4931 4931
Boys 0.085%** 0.127%** 0.081%**
(0.018) (0.018) (0.017)
Observations 4,751 4,751 4,751

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: age, number of siblings, household size, lives with mother, lives with father,
health problems, whether currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer,
calculator, student teacher ratio, whether the school has a computer, whether the school has rooms with more than one grade,
average teacher education levels and marginality index components. Community level variables include the margination index,
proportion illiterate, proportion of households without piped water, proportion without electricity and proportion without
drainage.

Turning to type of school, Table 11a through 11c shows effects on type of secondary school

enrolled.
Table 11a: Impacts of PROSPERA on Type of Secondary School
6™ Graders Enrolled in Indigenous Primary Schools in 2008

State Fixed Effects

Tele-sec General Technical
Variables (D 2) 3)
PROSPERA beneficiary 2008 0.108%** -0.004 -0.105%**

(0.015) (0.008) (0.016)
Female beneficiary 0.002 -0.014 0.014

(0.021) (0.011) (0.022)
Female -0.009 0.014 -0.007

(0.019) (0.01) (0.019)
Constant 0.595%** 0.103** 0.265%**

(0.082) (0.043) (0.086)
Observations 9,253 9,253 9,253
R-squared 0.245 0.122 0.244

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.
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Table 11b: Impacts of PROSPERA on Type of Secondary School
6" Graders Enrolled in Indigenous Primary Schools in 2008

School Fixed Effects

Telesec General Technical
Variables (D) 2) 3)
PROSPERA beneficiary 2008 0.075%** 0 -0.072%**

(0.011) (0.006) (0.012)
Female beneficiary 0.009 -0.016%* 0.005

(0.015) (0.008) (0.017)
Female -0.007 0.012 -0.004

(0.014) (0.007) (0.015)
Constant 0.380*** 0.072%** 0.529%**

(0.06) (0.032) (0.064)

Observations 11,200 11,200 11,200
R-squared 0.556 0.454 0.529

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.

Table 11c: Impacts of PROSPERA on Type of Secondary School:
6™ Graders Enrolled in Indigenous Primary Schools in 2008
Nearest Neighbor Matching Models

Enrollment
Variables 7th grade Telesecondary  7th grade General school ~ 7th grade Technical school
Propensity score matching with exact matching on age and state

Girls 0.097*** -0.011 -0.083***

(0.017) (0.0098) (0.019)
Observations 4,931 3,931 3,931
Boys 0.105%** -0.018* -0.087%***

(0.017) (0.009) (0.018)
Observations 4,751 4,751 4,751

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: age, number of siblings, household size, lives with mother, lives with father,
health problems, whether currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer,
calculator, student teacher ratio, whether the school has a computer, whether the school has rooms with more than one grade,
average teacher education levels and marginality index components. Community level variables include the margination index,
proportion illiterate, proportion of households without piped water, proportion without electricity and proportion without
drainage.

As was the case for the sample of children in medium to very high areas of poverty, the impact
of the program is to increase the probability of enrollment in tele-secondary versus other schools.
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The probability of attending a general school does not change and the probability of attending a
technical school decreases. Program impacts do not differ by gender, with the exception of the
school fixed effects specification where the interaction between female and being a beneficiary
reduces the probability of attending a general secondary school.

With respect to enrollment in high school (Tables 12a through 12c¢), the results are similar as
was the case for the entire population in poor and very poor areas; that is, the program increases
the probability of attending a general high school and reduces the probability of attending a
technical school. No differences in the size of the effects by gender are observed.

Table 12a: Impacts of PROSPERA on Type of High School
6™ Graders Enrolled in Indigenous Primary Schools in 2008

State Fixed Effects
C;Ie;leral Technical Tec Prof Private

Variables (1) ) 3) (4)
PROSPERA beneficiary 0.083 %+ -0.0827%* -0.001 0
2008

(0.014) (0.015) (0.003) (0.003)
Female beneficiary -0.026 0.025 0.003 -0.002

(0.02) (0.02) (0.004) (0.004)
Female 0.008 -0.008 -0.002 0.002

(0.018) (0.018) (0.004) (0.003)
Constant 0.362%** 0.616%** 0.005 0.017

(0.078) (0.08) (0.017) (0.015)
Observations 9,253 9,253 9,253 9,253
R-squared 0.101 0.104 0.029 0.007

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.
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Table 12b: Impacts of PROSPERA on Type of High School
6" Graders Enrolled in Indigenous Primary Schools in 2008

School Fixed Effects
General Technical Tec Prof Private
HS
Variables (D 2) 3) 4)
PROSPERA beneficiary 2008 0.076%** -0.074%** -0.001 -0.001
(0.013) (0.013) (0.003) (0.002)
Female beneficiary -0.031* 0.032%* 0.002 -0.002
(0.017) (0.018) (0.004) (0.003)
Female 0.01 -0.012 0 0.002
(0.016) (0.016) (0.003) (0.003)
Constant 0.254%** 0.716%** 0.007 0.023*
(0.068) (0.069) (0.015) (0.012)
Observations 11,200 11,200 11,200 11,200
R-squared 0.263 0.261 0.135 0.157

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.

Table 12c: Impacts of PROSPERA on Type of High School:
6™ Graders Enrolled in Indigenous Primary Schools in 2008
Nearest-Neighbor Matching Models

. 12th grade 12th grade 12th grade 12" grade
Variables ) . . .
General Technical Technical professional Private
Propensity score matching with exact matching on age and state
Girls 0.046%** -0.046%** 0.004 -0.0037
(0.017) (0.018) (0.004) (0.0037)
Observations 4,931 4,931 4,931 4,931
Boys 0.074%** -0.066*** - 0.0062 -0.0015
(0.017) (0.017) (0.004) (0.0037)
Observations 4,751 4,751 4,751 4,751

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: Control variables include: age, number of siblings, household size, lives
with mother, lives with father, health problems, whether currently working, household ownership of DVD, television, MP3
player, cellular, phone, computer, calculator, student teacher ratio, whether the school has a computer, whether the school has
rooms with more than one grade, average teacher education levels and marginality index components. Community level
variables include the margination index, proportion illiterate, proportion of households without piped water, proportion without
electricity and proportion without drainage.

Finally, Table 13a through 13c¢ shows impact on achievement tests for indigenous students and
shows some mixed evidence. Impacts on ENLACE scores in Spanish are positive and significant
ranging up to 0.13 standard deviations on achievement tests up through ninth grade. In fact, these
effects are larger than those observed for the overall population of beneficiary children in
marginalized areas, consistent with the higher enrollment impacts that were also observed.
However, effects on mathematics achievement are smaller and less precise/significant.
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Table 13a: Impacts of PROSPERA on ENLACE Tests
6™ Graders Enrolled in Indigenous Primary Schools in 2008

State Fixed Effects
Variables 7th-6th score 9th-6th score 12th-6th level
Panel A: Spanish
PROSPERA beneficiary 2008 9.321* 12.644%%* -0.023
(5.211) (6.142) (0.037)
Female beneficiary -3.54 -0.779 0.056
(7.085) (8.346) (0.049)
Female 10.664* -0.023 -0.052
(6.477) (7.631) (0.045)
Constant -101.052%** -9.61 0.661***
(26.207) (30.968) (0.193)
Observations 4,439 4,616 2,402
R-squared 0.078 0.15 0.053
Panel B: Mathematics
PROSPERA beneficiary 2008 9.314 10.673 0.009
(5.756) (7.819) (0.038)
Female beneficiary -5.422 -2.401 -0.004
(7.826) (10.626) (0.05)
Female 7.077 7.663 -0.108**
(7.154) (9.715) (0.0406)
Constant -83.487%** -15.03 0.914%**
(28.947) (39.426) (0.197)
Observations 4,439 4,616 2,370
R-squared 0.094 0.147 0.07

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, calculator, student teacher
ratio, whether the school has a computer, whether the school has rooms with more than one grade, average teacher education
levels and marginality index components. Community level variables include the margination index, proportion illiterate,
proportion of households without piped water, proportion without electricity and proportion without drainage.

With respect to twelfth grade achievement tests there are no significant effects on having a
higher classification on achievement in twelfth grade with respect to the classification in sixth
grade. Potential selection issues in enrollment of course become worse at the high school level
than at the secondary level and so this may explain in part a lack of significant results.
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Table 13b: Impacts of PROSPERA on ENLACE tests
6" Graders Enrolled in Indigenous Primary Schools in 2008

School Fixed Effects
Variables 7th-6th score 9th-6th score 12th-6"
level
Panel A: Spanish
PROSPERA beneficiary 2008 9.893** 8.680* -0.021
(4.364) (4.748) (0.036)
Female beneficiary -5.553 -2.514 0.028
(5.926) (6.416) (0.047)
Female 10.006* 1.907 -0.011
(5.439) (5.887) (0.043)
Constant -5.195 50.291** 0.670%***
(20.881) (22.769) (0.176)
Observations 5,234 5,757 2,897
R-squared 0.411 0.546 0.315
Panel B: Mathematics
PROSPERA beneficiary 2008 7.185 2.262 0.018
(4.439) (5.807) (0.035)
Female beneficiary -3.579 1.045 -0.007
(6.028) (7.848) (0.046)
Female 0.025 -0.578 0. 111%**
(5.533) (7.201) (0.042)
Constant 18.868 99.985%** 0.690***
(21.239) (27.847) (0.172)
Observations 5,234 5,757 2,863
R-squared 0.499 0.583 0.383

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.
Control variables include: age, number of siblings, household size, lives with mother, lives with father, health problems, whether
currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer, and calculator.
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Table 13c: Difference-in-difference Estimates of the Impact of PROSPERA on ENLACE
Achievement Tests:
6™ Graders Enrolled in Indigenous Primary Schools in 2008
Propensity score matching with exact matching on age and state
Increase in category

Variables 7th grade- 6th grade 9th grade -6th grade of score from 6" grade
score score o 12 grade
Panel A: Spanish
Girls 3.77 10.98* 0.011
(5.87) (6.69) (0.042)
Boys 7.21 8.16 0.07
(5.82) (7.08) (0.05)
Observations 2,387 2,474 1,326
Panel B: Mathematics
Girls 1.64 0.522 -0.002
(6.18) (8.58) (0.043)
Boys 7.26 13.25 0.015
(6.1) (8.53) (0.053)
Observations 2,297 2,365 1,183

Note: Estimates significance level *** p<0.01, ** p<0.05, * p<0.1. We report standard errors in parenthesis.

Variables which enter the propensity score include: age, number of siblings, household size, lives with mother, lives with father,
health problems, whether currently working, household ownership of DVD, television, MP3 player, cellular, phone, computer,
calculator, student teacher ratio, whether the school has a computer, whether the school has rooms with more than one grade,
average teacher education levels and marginality index components. Community level variables include the margination index,
proportion illiterate, proportion of households without piped water, proportion without electricity and proportion without
drainage.

In summary, the results for sixth grade children enrolled in schools in medium to very high
marginalized areas show significant increases in enrollment, effects which persist through high
school. With respect to secondary schools attended the results indicate that the program overall
increases the probability of attending a tele-secondary school and reduces the probability of
attending a technical school. At the high school level, the program increases the probability of
attending a general high school and reduces the probability of attending a technical high school.
There is no effect of the program on enrollment in private schools. With respect to effects on
achievement, the results are generally small and variable according to the estimator used. On
balance, the results are statistically significant but not large in magnitude, although, due to
selection in enrollment, the estimates are susceptible to downward bias.

Results for indigenous children show similar trends, but somewhat larger. Enrollment effects
are on the order of 10 to 12 percentage points increases in the probability of attending secondary
school and on the order of 8 percentage points for high school. Effects on achievement were
larger in Spanish at about 0.1 standard deviation but generally not significant in the area of
mathematics. Effects of 0.1 standard deviation however compare favorably to a recent survey of
impacts of educational interventions around the world (see
https://www.povertyactionlab.org/research-resources/cost-effectiveness).
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VI. Conclusions

This paper uses nationwide information on ENLACE achievement tests to test whether the
PROSPERA program, which has been shown in numerous evaluation studies to increase school
enrollment, leads to significant increases in learning. We construct a panel of sixth graders and
follow their achievement up through twelfth grade, comparing achievement of beneficiaries to
non-beneficiaries. The data set we construct also allows us to estimate impacts of PROSPERA
on enrollment and on the type of school in which PROSPERA beneficiaries enroll. We study
impacts by gender for the entire sample of sixth graders in schools in medium to very high poverty
communities and for the subsample of sixth graders in indigenous schools, which we use as a
proxy to measure impacts for the indigenous.

Estimated enrollment effects confirm large effects of participating in the PROSPERA
program. Although positive effects have been documented before, our results are innovative in
that they are based on administrative rather than parental self-reported information on children’s
school attendance. The results are however quite similar to previous studies based on parental
reports, showing important and significant effects on enrollment both in secondary and high
school, for girls and boys and for the indigenous and non-indigenous. The analysis of type of
school enrolled showed that, for secondary schools, the program increases the probability of
enrolling in a tele-secondary school but does not affect the probability of enrolling in a general
school. At the high school level, the probability of attending a general school increases relative
to the probability of attending a technical school.

To estimate effects on achievement, we use specifications where the outcome measure is the
difference in test scores. These differenced models essentially allow for individual fixed effects,
which are assumed to be sufficient to control for selectivity in test-taking. Such control is
necessary because some children are induced to take the achievement tests by the PROSPERA
program. Our results indicate increases in achievement on the order of 0.03 to 0.1 standard
deviations both for boys and girls in the sample of children in marginalized areas and on the order
of 0.1 on Spanish tests, with statistically insignificant results in mathematics for the indigenous
in secondary schools. We did not observe changes in achievement on the twelfth grade ENLACE,
but we were constrained by being unable to construct a continuous measure of differences in
achievement across years unlike the cases for seventh and ninth grade. In sum, these results
provide evidence of small positive effects on achievement due to PROSPERA and provide
evidence that the increases in school enrollment led to greater academic achievement. The
achievement impacts we estimate are conditional on an attained level of schooling. Thus, they
capture effects of PROSPERA participation on achievement that are distinct from the general
effect of schooling on achievement.

Several questions remain for further research, particularly with regard to school quality. What
is the relationship between type of school attended and achievement and how are effects on
achievement interrelated with type of school attended and school quality? What determines the
school at which beneficiaries and non-beneficiaries enroll and what are the effects of
available
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supply, distance and the enrollment processes in determining observed secondary and high
school choices? And finally, why do indigenous children show significant effects on learning in
Spanish but not in mathematics?
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